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ERRATA. 

The second paragraph which appears on page 124 is misplaced ; it should be read in connection 
with the table on page 120, to which it refers. 

Page 282, lines 17, 19, and 20, /or “per cents,” read “parts per thousand.” 

Page 820, lines 6 and 9 from bottom, /or “sulphur chloride” read “carbon distdphide.” 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The monthly meeting of the Society was held on Wednesday evening, December 2, 
1896, at the Chemical Society’s Rooms, Burlington House, the President occupying 
the chair. 

The minutes of the previous meeting were read and confirmed. 

Mr. David James Morgan, B.A., was elected a Member of the Society, and 
Messrs. Percy T. Adams, Louis Charles Deverell, and Percy S. Marshall were elected 
Associates. 

Mr. Prank R. Stephens, analyst to Messrs. Idris and Co., was proposed for 
election as a Member. 

Mr. Bbvan (Hod. Sec.) read the following list of oflicers for 1897, as nominated 
by the existing Council : 

President: Bernard Dyer, D.Sc. 

Vice-Presidents who have filled the office of J^resident : M. A. Adams, P.R.C.S., 

A. H. Allen, Sir Chas. A. Cameron, M.D., F.B.C.S., A. Dupre, Ph.D., F.R.S., Otto 
Hehner, Alfred Hill, M.D., F.R.S.E., J. Muter, M.A., Ph.D., F.E.S.B., Thos. Steven- 
son, M.D., F.R.C.P. 

Vice-Presidents who have not filled the office of President: A. P. Aitken, D.Sc., 
F.R.S.E., W. W. Fisher, M.A., John Pattinson. 

Hon, Treasurer : E. W. Voelcker. 

Hon, Secretaries : E. J. Bevan, Charles E. Cassal. 

Other Members of Coimcil: R. Bodmer, A. Wynter Blyth, M.R.C.S., A. C. 
Chapman, S. Rideal, D.Sc., J, E. Stead, J. A. Voelcker, M.A., B.Sc., Ph.D. 

The names of those members of the Council who^ do not retire this year are 
Leonard Archbutt, Bertram Blount, E. Russell Budden, W. J. Dibdin, Sidney 
Harvey, and Alfred Smetham. 

The following papers were read : “ Note on Formalin,” by Ronald Orcliard ; 
“On the Separation and Estimation of Formic Aldehyde,'* by Norman Leonard, 

B. Sc., and Harry M. Smith; “Notes on Prussian Blue,” by Frank H. Leeds; “The 
Estimation of Borax and Boracic Acid in Milk,” by Frank P. Perkins ; “ Note on 
Copper in Oysters,” by W. F. Lowe; “The Statement of Analytical Results,* by 
J. F. Liverseege. 
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A PLRTHEB NOTE ON LEAD IN CANADIAN CHEESE. 

By F. Wallis Stoddakt, F.I.C., F.C.S. 

(Bead at the Meetiiuj, November 4, 189G.) 

On page 208 of the current volume of the Analyst is a report of a short communi- 
cation I made to the Society on cheese containing lead in what I believed to be 
largely the metallic condition. The evidence on this point, however, was not of the 
most conclusive character, as was pointed out by several contributors to the discussion 
that followed. 

The physical characters of the material seemed to limit the possibilities to the 
metal more or less superficially corroded, the sulphide, and to certain salts such as 
the carbonate blackened by sulphide resulting from decomposition of the cheese. 
The difl&culty in deciding arose, of course, not so much from the want of analytical 
methods, as from the impossibility of freeing the matter from adherent particles of 
cheese. It should be remembered that the total lead amounted only to IJ grains per 
pound of cheese, that most of this was so distributed over the surface of the curds 
as to be inseparable by scraping, and that any attempt at destruction of the adherent 
matter defeated the object of the experiment by attacking the pigment. 

My reasons for arriving at the conclusion stated were the solubility relatiodfei to 
acids, particularly to dilute nitric acid in the cold, the purity of the oxide obtained 
on ignition, and the entire failure to detect sulphur in any shape; to these may 
be added the readiness with which the substance was attacked by caustic alkali in 
attempts to purify it. 

As regards the detection of sulphide, it was suggested by Mr. Allen that a good 
method consisted in treating with hydrochloric acid in presence of zinc, when sul- 
phuretted hydrogen is readily liberated. This reaction has been applied without 
demonstrating the presence of sulphide. It seemed, therefore, very desirable to 
obtain positive evidence as to the condition of the lead, and further consideration has 
suggested a method which apparently yields decisive results. 

It is well known that lead ranks amongst the more electro-positive metals, and 
that many others, especially silver and copper, are readily deposited upon it from 
slightly acid solutions. A stick of lead immersed in a slightly acid solution of 
copper is speedily covered with a closely adherent film of characteristic colour. If 
this film is scraped off with as little lead as possible, and the metals precipitated 
from solution in acetic acid with a ferrocyanide, the lead ferrocyanide formed is 
tinged more or less deeply with the red copper ferrocyanide. This forms an exceed- 
ingly delicate test for copper, the least shade of red being very perceptible. Under 
parallel circumstances, silver is deposited as a brownish black pulverulent coating 
rather easily detached by rubbing. 

It appeared to me that these reactions would be applicable to the problem in 
hand. By working over ten or twelve pounds of cheese, and selecting the best bits, 
about half a gramme of material rich in the black pigment was obtained. This was 
rubbed down in alcohol, and, after decantation of the latter, thoroughly exhausted 
with ether ; it was then washed successively with alcohol and water. After decanting 
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aa oloaely as possible, the moist residue, consisting now of the pigment with perhaps 
five times its bulk of casein, was divided into two parts, and treated with silver 
nitrate and copper sulphate respectively. In a few minutes a distinct change of 
colour was observable in the silver experiment, the mass taking a brownish shade. 
Both tubes were left for thirty minutes, then washed with hot water until the 
washings gave no reactions for metals ; the residues were then treated with warm 
dilute nitric acid, when the filtrates gave abundant reactions for silver and copper 
respectively. The precipitate of silver chloride so obtained weighed 9 milligrammes, 
representing about 6 milligrammes of metallic lead. The reaction appeared less 
complete in the case of the copper. 

Now, a possible objection — the only one, as far as I can see — to this experiment 
is based upon the known afl&nity of pcoteids for the heavy metajlj^, notably for copper ; 
and it may be suggested that the casein remaining adherent to the pigment may so 
far fix either copper or silver as not to yield it to water, though it may subsequently 
do 80 to nitric acid. Blank experiments, therefore, were carried out side by side 
with that described above, using a considerably greater quantity of (a) sound portions 
of the cheese under examination, and (b) cheese from an entirely different source. 
Of these blank experiments, those with silver yielded in the final stage a distinct 
opalescence of chloride, showing that a trace of silver was rendered insoluble in 
water. No reaction was obtained with the copper under the same conditions, but 
a more rigid examination showed that a minute quantity of copper was fixed. The 
amount, however, in both cases was so minute in comparison with that obtained in 
presence of the black pigment, as to be negligible for the special purpose in view. 

1 think, therefore, I am justified in concluding that the black pigment consists 
essentially of metallic lead, with possibly some superficial sulphide. 

As to the origin of this impurity, no light has up to the present been obtained. 
The most reasonable suggestion seems to be that it is introduced accidentally by 
friction upon some leaden surface. This explanation would be consistent with the 
fact that out of a consignment of two hundred cheeses about one hundred and fifty 
were affected in varying degrees. 

An interesting point is that for many months mice refused to eat this cheese, 
though they repeatedly disposed of the greasy paper in which it was wrapped ; and 
only very occasionally, and to a very limited extent, was the cheese itself attacked. 
On the other hand, during the last few weeks it has become such a happy hunting- 
ground for jumpers,” the larvae of a small black fly, as to necessitate its destruction. 

Discussion. 

Mr. Allen said it was no doubt a very curious thing that the lead should be 
present, and one began to speculate as to its origin. He had heard of cheese being 
wrapped in cloths impregnated with chromate of lead, and it occurred to him to ask 
if Mr. Btoddart had looked for chromium in any form. It was possible, in the case 
of the heavy metals, that they might be reduced from such a compound as a chromate 
to a metallic state by reaction with the organic constituents of the cheese. Personally 
he was not satisfied as to the condition in which the lead existed, but Mr. Stoddart 
had taken a great deal of trouble in the matter, and it was not easy to decide as to 
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the condition of a substance existing in such a finely-divided state and such small 
quantity in an article like cheese. Whatever its origin might be, however, there 
could be no doubt as to its existence, and it behoved public analysts to do all they 
could, in cases like this, to ascertain, if possible, how the impurity came to be present. 

NOTE ON THE ESTIMATION OF FORMALDEHYDE, 

By Ronald Orchard. 

{Bead at the Meeting, Decemher 2, 1896.) 

Owing to the rapidly increasing importance of formaldehyde, both commercially 
and as a laboratory reagent, a simple and exact method for determining the strength 
of its dilute solutions is much needed. 

Mr. Harry Smith, in the Analyst for June, 1896, describes a method based on 
the oxidation of formaldehyde by an alkaline solution of potassium permanganate. 
But as he admits that it is not reliable for smaller quantities than 0-01 gramme 
formaldehyde, and that there are considerable difficulties in its manipulation, I have, 
at Dr. Ridears suggestion, endeavoured to apply the well-known reaction of formalde- 
hyde with an ammoniacal solution of silver nitrate quantitatively, the precipitated 
silver being either weighed, or the residual silver determined volumetrically. In the 
actual experiments 10 c.c. of an approximately 0*1 per cent, solution of formalde- 
hyde were added to 25 c.c. silver nitrate, 10 c.c. of dilute ammonia (1 of the 0*88 
solution to 50 of water) added, and the whole boiled in a conical flask attached to 
a reflux condenser. The precipitate, after filtration and washing, was ignited and 
weighed as metallic silver, and as a check the excess of silver was estimated in the 
filtrate as silver chloride. As the first experiments showed that the reduction waw 
incomplete after boiling for half an hour, the boiling was continued for four hours. 
In order to ascertain if any loss took place during boiling, a duplicate determination 
was made, in which a bottle with tied-down stopper, heated in a water-bath, was 
employed. The actual results obtained were in the first case 0 01088 gramme formal- 
dehyde, and in the second 0 0104 gramme formaldehyde, consequently there was 
practically no loss. 

In the calculation, as one molecule of CHgO reduces two molecules of AggO, the 
weight of the precipitated silver multiplied by the factor 0-0694, gives the weight of 
the formaldehyde, and 1 c.c. of silver nitrate corresponds to 0*0007495 gramme 
formaldehyde; it is therefore possible to estimate extremely small quantities by 
this process. 

The following are some duplicate results obtained : 

Percentage CH.2O. 

Approximately 01 per cent, solution (i) 01038 (ii) 0*104 

Samples of milk -formalin. No. 1 (i) 1*09 (ii) 1-07 

„ „ „ „ 2 (i) 0-98 (ii) 0*96 

3 (i) 1*02 (ii) 1*02 

Incidentally the above results show that the dilute '' formalin supplied for 
preserving milk which was employed in the experiment is fairly constant in strength. 
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ON THE SEPARATION AND ESTIMATION OF FORMIC ALDEHYDE. 

By Norman Leonard, B.Sc., and Hakry M. Smith. 

(Bead at ths Meeting y December 2, 1896.) 

Some months ago one of ns (Analyst, xxi., 148) described a process for the estimation 
of formic aldehyde, depending upon the oxidation of that substance into formic and 
carbohic acids by potassium permanganate in alkaline solution. This process we 
have endeavoured, according to an intention stated in the paper referred to, to apply 
to the estimation of formic aldehyde in milk, and in doing so we have obtained certain 
results which seem worthy of notice. 

It was of course necessary, in the first place, to ascertain whether pure milk 
yielded, when distilled, any substance, capable of reducing alkaline permanganate 
Examination of four different samples showed that the distillate from fresh milk 
exerts practically no such reducing action. The distillate from 100 c.c. of milk 
required, in fact, scarcely more permanganate than is necessary to give the colour 
indicating the end-point of the titration. Milks which had been kept several days, 
still more sour and decomposed milks, yielded appreciable amounts of organic matter 
on distillation. The process is therefore only applicable to fresh milk. 

Several experiments were made on the distillation in a current of steam of milk 
and aqueous solutions, to which a known amount of formic aldehyde had been added. 
The recovery of the aldehyde was, however, slow and unsatisfactory. We found, for 
example, on thus distilling 100 c.c. of liquid containing 0*01 per cent, of formic alde- 
hyde, that the first 50 c.c. of the distillate contained only one-fourth of the total 
amount of aldehyde added, while less than three-fourths had passed over even when 
300 c.c. of distillate had been collected. Simple distillation, though rather more 
troublesome, was therefore resorted to. The results of three experiments with milk 
are here tabulated. In each case 100 c.c. of milk was distilled, the distillate being 
collected in fractions of 20 c.c., each of which was titi'ated with permanganate 
solution. The residue remaining in the retort was examined for formic aldehyde by 
Hehner*s test. In the second and third experiments, the liquid was rendered acid 
and alkaline by the addition of a few drops of dilute sulphuric acid and of caustic 
soda solution respectively : 

Neutral. Acid. Alkaline. 

(Trammes CH.,0. Grammes CH.,0. Grammes CH.,0. 

First 20 c.c *0015“ ... *0026“ ... -0011 

Second 20 c.c. *0006 ... *0019 ... *0004 

Third 20 c.c *0002 ... *0011 ... *0003 

Residue none ... present ... none 

Aldehyde added . . . *0090 ... *0090 . . . *0094 

It will be noticed that the presence of acid greatly facilitates the expulsion of 
the aldehyde, while that of alkali tends to retard it. Moreover, the aldehyde was 
only detected in the residue of the second experiment, in which acid was added. 
These facts indicate, perhaps, the formation of compounds of the aldehyde with some 
constituent of the milk, such compounds being broken up, or their formation 
prevented, by addition of acid. 



6 


THE ANALYST. 


In these experiments we were somewhat struck by the slowness with which the 
formic aldehyde, commonly regarded as a very volatile body, distilled over, and we 
therefore carried out three similar distillations of aqmous solutions of the aldehyde. 
The results are given below. The aldehyde contained in the residue remaining in 


the retort was in each case determined : 

Neutral. 

Grammes CH^O. 

First 20 c.c -0024 

Acid. 

Grammea CHjO, 

•0023 

Alkaline. 
Grammes OH^O. 
•0026 

Second 20 c.c. ... 

... 0021 

•0018 

•0020 

Third 20 c.c 

... -0017 

•0017 

— 

Fourth ‘20 c.c. ... 

... OOll 

•0012 

— 

Besidue 

... -0005 

•0006 

•0031 

Total 

... 0078 

•0076 

•0077 

Aldehyde added 

... 0078 

•0078 

•0078 

The presence of acid or alkali 

is here seen to exert little or no 

influence upon the 


rate of distillation ; and it appears that the aldehyde is not completely expelled from 
its solutions by anything short of distillation to dryness. This result might perhaps 
have been anticipated if we may reason by analogy from the results obtained by 
Duclaux, and also by Eichmond, in the distillation of the fatty acids of the acetic 
series. 

Our experiments lead us to conclude that : 

(1) The distillate from fresh milk exerts no appreciable action on alkaline 
permanganate, and can therefore be used for the estimation of formic aldehyde, the 
absence of other volatile organic bodies being assumed. 

(2) The separation of formic aldehyde from milk by distillation is facilitated by 
acidulation with sulphuric acid. Under these conditions, the first 20 c.c. of distillate 
from 100 c.c. of milk will contain about one-third, and the first 40 c.c. about one-half, 
of the total amount of aldehyde present: 

(3) The fact, which has often been adverted to, that the formalin contained in 
the distillate from milk does not represent the whole of that originally added, is to a 
great extent explained by the behaviour of solutions of formic aldehyde on distillation, 
and is only partially due to any specific action of the aldehyde on the constituents of 
milk. 


Discussion. 

The Pkebiuent thought it would be interesting if the authors of the first paper 
could furnish any observations upon the application of their process to milk and other 
products. So far the paper only dealt with the estimation of formaldehyde in aqueous 
solution. 

In the second paper it seemed to be implied that there was a combination between 
the formaldehyde and the milk. It was a known fact that formaldehyde polymerized 
on heating, and it might be that, during the operation of distilling, the formaldehyde 
polymerized into a molecule more condensed, and more difficult to decompose, than 
the original molecule. 

Mr. Hehkeb, alluding to a paper which he had some time previously read before 
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the Scxae^^ describing the method which had been referred to as his» said that many 
people had found difficulty, at first, in obtaining the special reaction with sulphuric 
acid in the case of milk containing fornmldehyde. A suggestion made by one of the 
authors of the second paper had led to this difficulty being overcome. The suggestion 
related to the addition of a trace of ferric chloride, which greatly facilitated the 
reaction. 

Aplart from the difficulty of distilling formaldehyde from aqueous solution, there 
was no doubt that formaldehyde combined with certain albuminous substances. He 
had no experience of its action upon casein, but it certainly combined with albumin to 
yield a substance which did not coagulate by heat. A solution of albumin containing 
formaldehyde could be evaporated to dryness, the residue left being completely soluble 
in water. A process involving this principle had lately been patented. The inventor’s 
conclusion was that two molecules of the albumin were condensed by formaldehyde, 
the resulting compound being a methylene derivative albumin. 

If this conclusion were correct, it would explain why it was not possible to recover 
the whole of the formaldehyde added to an albuminous substance like milk, since a 
portion of it would have undergone change in forming the methylene derivative. 

Mr. Biohmond said that almost all organic compounds containing the — NH^ (or 
= NH) group condensed with formaldehyde in the same manner as albumin. Aniline, 
for instance, gave a compound which was known by the name of anhydro-formaldehyde- 
aniline, h- CH,0 - CH.NC.H, + OH,. 

The figures given by Messrs. Leonard and Smith, in relation to fractional distih 
lation, showed that formaldehyde conformed to the law which he had worked out for 
the volatile acids of the acetic series. 

It was curious that higher results should be obtained from acid solutions. The 
substance liberated by the acid was probably not formaldehyde, but some substance 
which distilled at about the same rate as water. It would be interesting if some 
knowledge could be obtained as to the exact nature of this substance, as it would 
probably throw some light on the changes taking place when formaldehyde and milk 
were mixed and kept for some time. 

Mr. Cassal said there was no doubt that the addition of formaldehyde to milk 
profoundly affected the casein. He had made experiments with a view to finding 
whether the casein was subsequently soluble, and w^ould submit to peptic digestion, 
and had found that the treatment of milk with the formaldehyde solution in the 
quantity prescribed by the vendors made the milk indigestible. It curdled into a 
condition of practical insolubility to peptic digestion. A similar effect was produced 
on gelatin, which was converted, by w^eak solutions of formaldehyde, into a hard 
material resembling brittle horn. 

With regard to the separation of formaldehyde from milk, there could be no 
doubt that, as Mr. Hehner had said, it would be impossible to recover the whole 
amount added to a sample of milk. It was perfectly obvious that if the formaldehyde 
entered into combination, something must be done to liberate it. 

He would like to ask if Messrs. Leonard and Smith had tried repeated distil- 
lations by steam. He understood there was only one continuous distillation in their 
process. 
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Some time previously Mr. Sevan had called attention to the fact that an increase 
in the weight of the residue obtained in milk analyses was found when formaldehyde 
had been added. As a matter of fact, if a solution of formaldehyde were allowed to 
evaporate spontaneously, a solid substance remained. How far that might account 
for what Mr. Sevan found he did not know. He believed, however, that complete 
reproduction of the formaldehyde could be arrived at by means of repeated distillation 
with water. 

Mr. Bichmo^d asked to be allowed to submit to Mr. Cassal a question regarding 
the indigestibility of casein, viz., whether Mr. Cassal had attempted to prove that the 
undigested casein was not the well-known dyspeptone. It was a matter of common 
knowledge that, on submitting casein to peptic digestion, especially in milk which 
contained a large quantity of lime, an insoluble substance in combination with lime 
was formed. Had Mr. Cassal made any comparative experiments before and after 
the treatment with formaldehyde ? He, in conjunction with Mr. Boseley, had raised 
the same question with regard to the experiments of Weigle and Merkel on the same 
lines as Mr. Cassal. 

Mr. Cassal said that his experiments were carried out side by side, the one with 
milk containing formaldehyde, the other without. He had not done more than this. 

Mr. Hehneb said it was a curious fact that the compound formed by the action 
of formaldehyde on albumin was eminently digestible. He had seen the results of 
experiments, which he had every reason to believe were carefully performed, showing 
that the compound was more digestible than ordinary albumin. 

Mr. Cassal pointed out that Mr. Hehner had said that only a certain amount 
of the formaldehyde entered into combination, and this combination he considered 
was somewhat theoretical ; consequently there would still be a definite proportion of 
formaldehyde remaining. He suggested that it was to this extra amount that the 
preservative effect was due, and also the injurious effect which he referred to 

Mr. Bevan said that, considering the large quantity of casein present in milk, 
and the small quantity of formaldehyde usually added, it was surprising that any of 
the latter was obtained at all. 

Mr. Leonard, referring to the President's remarks, said that he understood the 
product of polymerization was readily converted back into the aldehyde by warming 
with hot water. 

In reply to Mr. Cassal, in the case of the steam distillation, a current of steam 
was passed into the milk, the operation being continued for several hours. It was 
not repeated, but was a single continuous operation. 

The President, in returning the Society's thanks to the authors of the twO' 
papers, remarked upon the important part which formaldehyde played in organic 
nature, instancing its effects upon gelatin, which had been applied in the practical 
processes of photography, and its quite different action, which Mr. Hehner had 
pointed out, in relation to albumin. There were many points requiring elucidation 
in connection with the subject, which offered an encouraging field of research for 
young investigators. 
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NOTES ON PRUSSIAN BLUE. 

By Prank H. Leeds, F.I.C. 

{Bead at the Meeting, December 2, 1896.) 

A STUDY of the figures given by Messrs. Parry and Coste (Analyst, xxi., 225) as repre- 
senting the composition of oommercial Prussian blue, and more especially the manner 
in which the authors use the term pure ” blue in its chemical as opposed to its trade 
significance, have made it seem worth placing on record the experience gained of this 
substance in the laboratory of a printing-ink works, where the pigments employed 
have to undergo a more rigorous examination than is perhaps necessary in the case of 
oil paints. 

In the manufacture of printers’ ink the material known to chemists as “ Prussian ” 
blue is used for two distinct purposes : (1) in the production of a blue ink to be sold 
as such, and (2) in the preparation of the better qualities of black ink as a means of 
correcting the invariable brown shade of lamp-black. In this trade Prussian blue is 
met with under four different names : bronze, pure, Chinese, and ** Prussian ” blue ; 
but although all of these are equally pure from the laboratory point of view, each 
variety possesses, when ground in “ varnish,” a distinct shade of colour, consequently 
they rank, from the printers’ standpoint, as four individual pigments. Bronze blue is 
the basis of that dark-blue ink so often seen on small advertisements and the covers 
of magazines, which is specially valued for the coppery lustre, or bronze, it possesses 
when viewed at the proper angle, more particularly when the impression has been 
made by lithography. Pure blue yields almost the same shade of ink, hut devoid of 
bronze, and it is therefore seldom used except in making black inks. Both kinds 
have much the same appearance when in the lump or powder, and it is exceedingly 
difficult to judge the amount of bronze any ink will have from a mere inspection of 
the dry pigment. In fact, the material having the most pronounced coppery lustre is 
usually known as Chinese blue ; but this, when ground in oil, produces a brighter and 
slightly paler cast of blue, almost devoid of bronze. “ Prussian ” blue is not so often 
met with ; it yields a much darker, duller shade of ink, more resembling indigo as a 
water-colour pigment, and some samples contain a considerable excess of basic 
(“ extra-radicle ”) iron. Both pure and bronze blues may be obtained in several 
slightly different shades, varying from the green to the violet side of blue itself. 

A regular examination, extending over several years, of the bronze and pure 
blues supplied by the leading manufacturers has shown that this pigment varies in 
composition even less than the samples quoted by Messrs. Parry and Coste ; but at 
the same time it has amply proved that the substance may be accurately valued — 
apart from the question of shade proper — according to the proportion of acid ('‘ intra- 
radicle ”) iron it contains. With the exception that no nitrogen estimations w^ere 
made, the samples were analysed in the manner given in the paper referred to, but as 
alumina was almost invariably found to be present in the basic iron precipitate, and 
titrations showed that it was practically constant in amount, it was usually returned 
simply as Peo 03 , both acid and basic iron solutions being always oxidized with nitric 
acid before the final precipitation with ammonia. Occasionally a sample containing 
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tip to 20 per cent, of an inert white base is offered under the name of pure blue ** ; 
but this must be regarded either as a mis-description or an adulteration, for such a 
material is well known under its correct designation of Antwerp blue. The 
average figures obtained on the analysis of the best qualities of these pigments, after 
drying at 100“ C., are given below, and from these it would appear that the previous 
authors’ generalizations are perfectly correct, but that their requirement of 30 per 
cent, of total iron should be increased to 34 per cent., or preferably that at least 16 


per cent, of acid iron should be insisted on. 


Pigment. 

Genuine blues : | 
(bronze, pure, 
or Chinese), ) 

“ Prussian ” blue 
Adulterated pure ’* 
or Antwerp blue 



Basic iron 

Acid iron 


per cent. 

per cent. 

maximum 

1914 

17'16 

minimum 

18-37 

16-35 

mean 

18 90 

10-48 

If 

22*83 

10-01 

’ i 

13*41 

12-84 


Discussion. 


Mr. J. H. CosTE expressed satisfaction at the extent to which, so far as could be 
gathered from the portion of the paper read, the results obtained by Mr. Parry and 
himself had been corroborated by Mr. Leeds, whose experience on the subject was 
much greater than their own. 

In their paper they had made some remarks on the appearance of the samples 
they had analysed, some of which had, in the lump, a bright, coppery appearance, 
while others, though having a glossy conchoidal fracture, were rather bituminous in 
appearance. When ground up, however, the samples possessing the bright lustre 
were by no means the darkest blues, and he thought that was what Mr. Leeds 
stated. The bright coppery blues, as No. I EL in our tables, possessed when ground 
a much finer colour than the darker, more bituminous colours, as, indeed, did the 
granular, non-lustrous blues. It was a noteworthy fact that the darker samples 
contained alkaline ferrocyanide. 

They considered that the nitrogen determination was a very simple, and at the 
same time sufficiently accurate, method of estimating, for ordinary painters’ pur- 
poses, the value of samples of Prussian blue. It could be made very quickly, possess- 
ing in this respect a distinct advantage over the determination of the total iron. In 
the case of pigments ground in oil the percentage of nitrogen had been found to afford 
a ready means of arriving at a very good idea of the actual quantity of Prussian blue 
that might be present. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

The Detection of Alum in Bread. J. Vanderplanken. (Ann, d. Ph, Louvam ; 
through 2eit, Nahr, Unters,, Vienna, 1896, x., 316.) — In order to avoid the effect of 
the aicidity of old meal or of sour bread on the logwood test, the author recommends 
the following method : Frokn 10 to 20 grammes of the bread are triturated into a 
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{Muite with water, some sodium chloride (free from alkali) added, and then, after 
the addition of 10 drops of freshly prepared logwood tincture, 5 grammes of pore^ 
potassium carbonate gradually mix^ in. After being well mixed, the whole is 
washed with 100 c.c. of water into a beaker, and allowed to settle. After fl?^few 
minutes the supernatant liquid shows a reddish violet tint when alum is absent, and 
a grayish blue to a deep blue when it is present. The reaction is capable of 
detecting 1 gramme of alum in a kilogramme of bread. C. A. M. 


The Estimation of Starch in Sausages. J. Mayrhofer. {Forsch. Ber , ; 
through Zeit. Nahr, Unters,, Vienna, 1896, x., 831, 382.) — The method hitherto 
employed for the estimation of meal and other starch-containing substances in 
sausages has been the inversion of the starch present and determination of the 
sugar produced. Since this, in the author’s opinion, is too tedious, and often 
unsatisfactory, he brings forward in its place the following simple process : The 
substance under examination is heated on the water-bath with alcoholic potash 
(about 8 per cent.), which in the case of pure sausages dissolves almost everything 
except a little cellulose. The solution is diluted with warm alcohol, to prevent 
gelatinization, and filtered through a paper or asbestos filter. The insoluble residue, 
containing the starch when present, is washed with alcohol until the washings are 
no longer alkaline, then treated with aqiteous potash, and the starch solution made 
up to a definite volume. On adding alcohol to an aliquot portion, the starch falls as 
a fiocculent precipitate, which rapidly subsides. This is collected on a weighed filter, 
washed with alcohol and ether, dried and weighed. 

In order to avoid a determination of the ash, it is advisable to make the starch 
precipitation from a w^eak acetic acid solution instead of from an alkaline solution, 
since the acetate formed from the potassium carbonate in the starch is readily soluble 
in alcohol. By this means the starch is obtained quite free from ash. 

From 60 to 80 grammes of the sausage should be taken for the determination, 
since the starch is usually not regularly distributed throughout the mass. 

As a test of the accuracy of the method, mixtures were made of about 60 grammes 
of sausage, with varying amounts of pure potato starch dried at 100“ C., and analysed 
as described above, with the subjoined results ; 


Starch added. 
Gramme. 
0068 
0133 
0 097 
0-098 
0-341 
0-260 


Starch found. 

Gramme. 

0-056 

0-132 

0097 

0-098 

0-340 

0-255 

C. A. M. 


A, Hew Method of eatimating Casein in Milk. O. Denigis. {Bull. Soc. 
Chim., 1896, 1116-1126.) — ^This is an application of the author’s general process for 
the estimation of mercury (AnaiiYst, xxi., 308). On adding to a soluticm of 
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potiyilinm cyanide (equivalent to ^ silver nitrate) 10 oo. of an ^ solution of mereum 
potiiissium iodide, 10 oc. of ammonia, and 100 ce. of water, and running in ^ silver 
nitrate solution, the amount of the latter required to produce a permanent turbidity 
wiUeuot be 10 c.o., but only 4*8 c.o. If, then, the casein in a milk be precipitated by 
"the addition of ^ mercuric potassium iodide and acetic acid, and the excess of 
mercury determined with silver nitrate, the amount of mercury combined with the 
casein will be equivalent to (<? - 4*8) c.c. of A silver nitrate. 

Twenty-five c.c. of the milk are placed in a 200 c.c. flask, 20 c.c. of 75, mercuric 
potassium iodide and 2 c.c. of glacial acetic acid added, and the liquid made up to 
the mark, and filtered. To 100 c.c. of the clear filtrate, 10 c.c. of potassium cyanide 
solution (equivalent to ^ silver nitrate) are added, and the liquid titrated with 
silver nitrate, the results being expressed in tenths of a c.c. after the deduction of 
the constant 48 (q - 48). 

The A mercuric potassium iodide solution is prepared by dissolving 13*55 
grammes of mercuric chloride and 36 grammes of potassium iodide in distilled water, 
and making up to a litre. 

In order to obtain the value of (q ~48), a large number of determinations were 
made with different kinds of milk, a simultaneous estimation of the casein being 
made in every instance by the Adam-Boux process, and it was found that (q - 48) 
did not vary in exact proportion with the amount of casein in the milk, but that for 
milks rich in casein it was less than the number which gave the real amount of 
casein per litre, and was greater for poor milks. This variation is plotted in a curve, 
in which the quantities of casein per litre of milk, form the ordinates, and the 
corresponding values of (<7-48) the abscissoe. From the curve the author has 
established the following table of relation between x and the values of (q - 48) : 



1 Casein. 

1 1 

1 Casein. 

' 

Casein. 

;AgNOj in j’j c.c.’m. 

1 Grammes per ^ 

AgNO, in 

Grammes per 

;'„AgNO, in 

; Grammes per 



I Ac.c.’a. 


A c.c.'b. 

1 lif.rA. 

0 

0 i 

i 16 

1 u 

32 

1 32 

1 

1 1 

i 17 

i 15 

33 

j 33-50 

2 

1-7 

1 18 

16 

34 

1 36 

3 

2-5 

i 19 

1 17 

36 

37 

4 

3 

20 

! 18 

36 

39 

6 

3-78 

21 

19 

37 

40-50 

6 

4-50 

22 

20 

38 

42-76 

7 

6-60 

23 

21 

39 

46 

8 

6-50 

24 

22-26 

40 

47 

9 

7-15 

26 

23-60 

41 

49 

10 

8 

26 

24-76 

It 42 

61-60 

11 

9 

27 

26 

il 43 

64 

12 

10 

28 

27 

44 

67-20 

18 

11 

29 

28 

i! 45 

60 

14 

12 

30 

29-26 

11 

62-60 

16 

13 

31 

30-76 




In the following tabulated determinations, the results, calculated from this 
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v^ansatrio melhod, are oempared erifeb those obtaioed by the gravimetrie process 
of-' Adadt^Boiuc ; 


Milk. 

//-48. 

Weighed. 

Cabbin. 

Calculated. 

Diffet’ence, 



Gnuounee. 

Gmnmea. 

Gramma. 

Cow's/whole ... 

33-5 

34-25 

34. 

+0-25 

diluted to 1 

19 

17 

17 

0 

»» it i ••• 

10-50 

8-50 

8-50 

0 

6oat*B, whole 

35 

37 

37 

0 

diluted to i ... 

20-5Q 

18-50 

18-50 

0 

II II • • • • • * 

11-60 

9-50 

9-25 

+ 0-25 

1 

»• t> » 

6-50 

5 

4-62 

+ 0-38 

Sheep’s, whole 

46-50 

65 

65 

0 

diluted to 4 

42 

51-50 

52 

+ 0-50 

S 

>> »i s 

36 

39 

39 

0 

II it X 

27 

26 

26 

0 

1 

II II TT 

15 

13 

13 

0 

Ass’s, whole 

21 

19 

19-10 

-0-10 

diluted to * 

11-50 

9-50 

9-55 

-005 

T 

II > » 4 

6-50 

5 

4-77 

+ 0-23 

Mare’s, whole 

25 

23-50 i 

23-60 

-0-10 

diluted to i 

14 

12 

31-80 

+ 0-20 

II 1 » i 

7-50 

6 

5-90 

+ 0.-10 

Woman^s, whole 

13 

11 

11 

0 

diluted to 1 ... 

7 

5-50 

5-50 

0 

Cow’s (boiled), whole 

36-50 

39-75 

40 

- 0-25 

diluted to 1 

. 21-50 

19-50 

20 

-0-50 

1 

II II ^ 

12 

10 

10 

0 

I 

II 1 J M 

6 50 

5 

5 

0 

Cow’s (sterilized), whole 

35-50 

37-50 

37-90 

-0-40 

diluted to 4 

20-50 

18-75 

18-95 

-0-20 

1 

II » I 4 

11-50 

9o0 

9-47 

+ 0-03 

Cow’s (condensed), in presence 





of cane-sugar, whole ... 

25-50 

24-12 

24-50 

-0-38 

diluted to J 

14 

12 

12-25 

-0-26 

T 

II II '4“ 

7-50 

6 

612 

-0-12 

Goat’s (boiled), whole 

46 

62-50 

62-50 

0 

diluted to 4 ... 

31 

30-75 

31-25 

-0-50 

II *> I **• ••• 

17-50 

15-50 

15-62 

-0-12 

1 

it II W 

10 

8 

7-81 

+ 0-19 

»* >1 lir »•* 

5 

3-75 

3-90 . 

-0-16 
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Erom these and 'other experiments, the author concludes that the tnetlk)^ is 
applicable to all possible cases with the exception of milks containing formaldehyde, 
which exercises a disturbing influence. 

Without having recourse to the table or the curve, the corrections may be made 
simply in the following manner : When {q - 48) = a, lies between 9 and 24, a; = a - 2, 
that is to say, the constant 2 must be subtracted from the number of tenths of a c.o. 
of 17 ) silver nitrate used. When a lies between 25 and 32 inclusive, 

32 - a 5a- ~ 32 

= . 

4 4 

And where a is above 33, 33. In cases where a is above 37, it is advisable 

to dilute the milk by one-half, since the method is more sensible with dilute than 
with concentrated solutions of casein. 

It is claimed that this method can be carried out in five minutes, whilst the 
gravimetric method requires three or four hours. The fact that the caseins from the 
different milks, although dissimilar in appearance, behave in an absolutely identical 
manner towards mercuric potassium iodide points to a great similarity, if not 
complete identity, between them all. The author is examining the application of 
this process to the determination of other albuminoid bodies.' C. A. M. 


The Chemical Examination of Cheese. A. Stutzer. {Zeii, anal, Chem,^ 1896, 
XXXV., 493-602.) 

Ash and Mineral Matter, — From 10 to 15 grammes of the cheese are burnt 
(preferably in a muffle-oven) in a platinum basin. The weighed ash is dissolved in 
250 C.C. of water, and aliquot portions used for the determination of chlorine, 
calcium and phosphoric acid. 

Water, — A weighed quantity of the cheese is mixed with washed, ignited, and 
sifted quartz sand. For most cheeses the proportions of 100 to 400 grammes of 
sand are satisfactory, but with very rich cheeses 500 grammes of sand are taken. 
This sand mixture is used in all the estimations. For the determination of the water, 
an amount of the mixture corresponding to about 3 grammes of cheese is dried to 
constant weight in the water-oven. 

Fat, — The dry residue from the •water-determination is extracted for twenty- 
four hours with water-free ether, which has been treated with sodium. The author 
considers that there is less chance of error by this method than in that of Fleisch- 
mann, which is frequently employed. 

Nitrogen, — I. Total Nitrogen, — Ten grammes of the sand-mixture are analysed 
by Ejeldahrs method. The author considers it preferable to remove the fat first, but 
mentions that Bondzynski (Landw, Jahrbuch der Schtveiz, 1894, 197) obtained bad 
results when doing this. 

II. Applicability of Copper Hydrate to the Precipitation of Albuminoids, — While 
copper hydrate can often be used to separate albuminoids from amido compounds 
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Md salts, the author showed in a former communication (Zeit anal, 

xxxL^ 505) that it only partially precipitated pancreas peptone (Ktihne’s 
peptone). Thinking that cheese peptone might differ in this respect from flesh 
peptone, he extended his experiments to the former ; but having experienced the 
same difficulty, he concluded that copper hydrate was not a suitable precipitant for 
cheese albuminoids, since the latter contained pancreas peptone (Kuhne’s peptone). 

III. Pkospho-tungsltc Acid as a Preci^tant, — Bondzynski's conclusions {he, cit,) 
as to the value of phospho-tungstic acid as a separating agent are confirmed. By its 
means the caseins and albumins and their primary decomposition products (includ- 
ing the albumoses and peptones) are separated from the worthless decomposition 
products — phenyl-amido-propionic acid, tyrosine, leucine, and other atoides — as well 
as from the ammoniacal compounds. 

The substances belonging to the first group may be further divided into 
{a) Indigestible nitrogenous matters, {h) Albumoses and peptones soluble in boiling 
water, and (c) Caseins and albuminates insoluble in boiling water. 

IV. Nitrogen in the form of Ammoniacal Salts, — An amount of the sand-mixture 
corresponding to 5 grammes of the cheese is mixed with 200 c.c. of water, and the 
ammonia distilled after the addition of barium carbonate. Magnesia and magnesium 
carbonate (which usually contains some magnesia) cause a partial decomposition of 
the amides. 

V. Nitrogen in the form of Amides, — This is taken to be the nitrogen belonging 
to those compounds in the cheese which are not precipitated by phospho-tungstic acid, 
and which are not ammoniacal compounds. An amount of sand-mixture correspond- 
ing to 6 grammes of cheese is mixed with 150 c.c. of water, and well shaken for 
fifteen minutes in a closed vessel. After standing for fifteen hours at the ordinary 
temperature, 100 c.c, of dilute sulphuric acid (1 vol. : 3 vol. water) are added, and 
phospho-tungstic acid so long as a precipitate results. The liquid is filtered, the 
precipitate washed with dilute sulphuric acid until the filtrate amounts to 500 c.c., 
and the nitrogen is determined in 200 c.c. of this. By deducting from the amount 
that previously found as ammoniacal nitrogen, the nitrogen present in the form of 
amides is obtained. 

VI. Indigestible Nitrogenous Substances, — The fresh mucous membrane of pigs' 
stomachs (preferably six) is cut into small fragments and mixed with water and 
hydrochloric acid in a wide-necked flask in the proportion of 5 litres of water and 
100 C.C. of 10 per cent, (by weight) hydrochloric acid to. each stomach. At the same 
time, 2^ grammes of thymol dissolved in alcohol are added as a preservative. The 
mixture is left for twenty-four hours, with occasional shaking, and then filtered through 
flannel, coarse paper and fine paper successively. If necessary, the amount of hydro- 
chloric acid in the extract is brought to exactly 0-2 per cent. As thus prepared, the 
gastric juice remains unaltered for months. 

Band-mixture containing 5 grammes of cheese is deprived of its fat by extraction 
with ether, mixed with 500 c.c. of the gastric juice in a beaker, and the mixture 
warmed for forty-eight hours in a thermostat at 37“-40‘’ C. At intervals of about 
two hours, 5 o.c. of 10 per cent, hydrochloric acid are added, until the acidity of the 
^hole reaches 1 per cent. The liquid is then filtered through paper or asbestos, the 
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i^esidtte washed with water, and the nitrogen contained in it d^erxnined. Aeoording 
to Euime {Landtvirths, VerstcchsstaL, xliv., 194), subsequent treatment with alkaline 
pancrea^ extract is Unnecessary when the acid pepsin digestion has been continued 
for forty-^ght hours. 

VII. Nitrogen in the form of Albwnose and Peptone , — A weighed quantity of sand- 
mixture, containing 5 grammes of cheese, is extracted by boiling with successive 
portions (100 c.c.) of water, the liquid made up to 500 c.c. and filtered, and 200 c.o. 
of the clear filtrate, mixed with an equal volume of dilute sulphuric acid, wid pre- 
cipitated with phospho-tungstic acid. 

^ Qualitative Test for Pancreas Peptone , — A portion of the hot-water extract is 
concentrated by evaporation, saturated with zinc sulphate (Analyst, xxi., 16), and 
filtered. Concentrated sodium hydrate is added to the filtrate until the zinc hydrate 
dissolves, when a few drops of a 1 per cent, solution of copper hydrate are added ; the 
biuret reaction points to the presence of pancreas peptone. The quantitative estima- 
tion is carried out as described by the author in his former communication (Analyst, 
XX., 249), using Bomer’s zinc sulphate modification (Analyst, xxi., 16). 

VIII. Caseins anti AlhtLmins , — The nitrogen present in these substances, which 
are insoluble in boiling water, is obtained by subtracting from the total nitrogen the 
amounts found in V., VI., and VII. It is not advisable to use the residue from the 
extraction in VII. for the purpose, since the large amount of sand causes violent 
bumping in the Kjeldahl flask. 

IX. Separation of the Caseins and Albumins Digestible with difficulty from those 
readily Digestible,- Cheese contains only small quantities of completely indigestible 
nitrogenous substances, and it is therefore useful to determine the comparative 
digestibility of the caseins and albumins. For this purpose a process of “ interrupted 
digestion is employed. In order to obtain comparable results, care is taken to have 
constant (1) the amount of nitrogen in the form of insoluble, but digestible, casein 
and albumin ; (2) the amount of gastric juice ; and (3) the acidity of the liquid, and 
the temperature and duration of the digestion. 

In each experiment, so much of the sand-mixture is taken as contains 0*15 
granftne of nitrogen in the form of insoluble, but digestible, casein and albumin, to 
which is added 150 c.c. of the gastric juice, with 343 c.c. of water and 7 c.c. of 10 per 
cent, hydrochloric acid. The acidity of the total liquid litre) is exactly 0-20 per 
cent., the temperature is maintained at 37^ to 40° C., and the duration of the digestion 
is thirty or sixty minutes. The liquids are warmed to 40° C. before being measured 
and after mixing. At intervals of five minutes during the digestion the liquid is 
stirred with a glass rod ; and at the conclusion the total liquid is placed in two large 
folded rapid filters, and a portion of the filtrate passing through in the first five 
minutes taken for the determination of the nitrogen. From the result, a deduction 
must be made for the nitrogen contained in the gastric juice, and for the nitrogen in 
the cheese dissolving without the aid of the gastric juice (amide, ammoniacal, 
albumosCj peptone). 

The following results obtained in the examination of three varieties of cheese 
illustrate this investigation : 
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Cttmanbert. 

SiHm. 

Oerratii. 


Per cent. 

Per oent. 

Per oent. 

Water ... 

50-90 

33-01 

44-84 

Eat 

27-30 

30 28 

36-73 

Fat-free organic matter 

18-66 

31-41 

15-48 

Ash ... 

3-14 

5-30 

2-95 

The ash contained^ 




Calcium 

0-03 

1-56 

0-14 

Phosphoric acid 

0-76 

0-82 

0-23 

Sodium chloride ... 

2-21 

1-56 

0-76 

Total nitrogen 

' 2-900 

5-072 

1-923 

Nitrogen as ammonia 

0-386 

0-188 

0-031 

,, amides 

1-117 

0-459 

0-099 

,, albumoses and peptones 

0-885 

0-435 

0-298 

,, indigestible matter 

0-115 

0-119 

0-166 

,, casein and albumin 

0-397 

3-871 

1-329 

Percentage of casein and albumin 

dissolved by 



gastric juice — 




In 30 minutes 

100 

68 

52 

^0 „ 

100 

91 

75 

100 parts of nitrogen were present in 

the following forms — 



As ammonia 

13-0 

3-7 

1-6 

„ amides 

38-5 

9-0 

5-2 

,, albumose and peptones 

30-5 

8-C 

15-5 

„ indigestible matter 

4-0 

2-4 

8-6 

„ casein and albumin 

14-0 

76-3 

69-1 



C. 

A. M. 


Analysis of a Spurious Boasted Coffee. M. Maljean. {Jour, Pliarm, Cliim,, 
1896, 362-355.) — This product, which was sold by a Marseilles firm under the name 
of ** roasted grains,” closely resembled the genuine coffee-bean in appearance and 
form, and, although close inspection could detect the difference, might easily escape 
notice when mixed with true coffee. The grains were of a maroon colour, very hard, 
and very much more regular than coffee-beans. On close examination a seam could 
be observed in all of them exactly in the middle, and, as a rule, not reaching to the 
edges, which evidently showed that the grains had been formed by pressure in a mould. 

A mixture of the false grains with true coffee could be easily detected by placing 
it in water, when, owing to their greater density, the former sank. 

On being boiled with water for thirty minutes the false coffee did not disintegrate, 
but only softened ; but on being left for several hours in contact with a solution of 
sodium hydrate, it swelled up, and finally formed a paste. This did not occur with 
true coffee. 
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The analysis of the grains (not dried) gave the following results 




Per Cent. 

Water 


... 10-00 

Fat 


... 1-90 

Nitrogenous matter 


... 13-12 

/Sugar 


.;. 1-87 

Aqueous extract (20*25), containing } 


... 6-20 

... 0-18 

l Other soluble matter 

... 13-00 

Starch 

• . . 

... 47-63 

Caffeine 

. . . 

... 0-00 

Cellulose 


... .3-70 

Ash 

... 

... 3-40 

The ash was neutral, and contained : 


Per Cent. 

Part soluble in water 


. . 10-30 

,, insoluble ,, 


... 89-70 

Phosphoric acid 


... 23-814 

Sodium chloride 

• • • 

... 0-20 

Silica 

• • . 

... 14-70 


The fat was yellow and odorless, and had a consistence similar to that of the 
fat from flour. 

The author came to the conclusion that the false grains consisted of an intimate 
mixture of meal with bran, and an unknown oleaginous seed of little value, and that 
the mixture was roasted and subsequently agglutinated with gum or dextrin in special 
moulds. The gluten in the flour employed would also help to give to the grains their 
great cohesion. C. A. M. 

A Contribution to the Study of Mati. P. Macquaire. {Jour. Phaiin. 
Chim., 1896, 346-350.) — It is shown that mate is a plant which only yields its soluble 
matter with great difliculty to hot water, and that even after many successive 
decoctions of twenty minutes each with water at 80'’ C., a large amount of the soluble 
substances are left in the residue. The first extract, however, contains nearly the 
whole of the alkaloid present, whilst the tannin is also found almost entirely in the 
first decoctions. The subsequent extracts consist chiefly of various resinous bodies, 
only slightly soluble in water, but readily soluble in chloroform and ether. On treat- 
ment of mat6 with boiling chloroform, the author obtained 10-83 per cent, of a 
resinous body, only slightly soluble in water and acids, but very soluble in alkalies. 

After preliminary trials as to the best method of estimating the caffeine, the 
following was adopted ; An excess of ammonia was added to the aqueous extract of 
the mat^, and the mixture shaken with successive portions of chloroform in a 
separating funnel. The chloroform extracts were evaporated to dryness, the residues 
taken up with hot dilate sulphuric acid (1 : 10), the solutions filtered, evaporated to 
dryness, and the residue again taken up with chloroform, which on being evaporated 
left the caffeine pure. By this process the author obtained 8*75 grammes of caffeine 
per kilogramme. He concludes that it is essential to use a large excess of water to 
dissociate the caffeine from its combination, and in this confirms the stateu>:)nt8 of 
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Petit oa the estimation of caffeine in tea (Analyst, xxi., 232). The colour reactions 
and melting-point of the pure alkaloid (234"* C.), and the fact that the melting- 
points of crystals obtained by fractional crystallization from chloroform were identical, 
prove that the alkaloid in mat6 really is caffeine. 

The sample of mat6 examined contained 6*113 grammes of mineral matter per 
kilogramme) of which 2*82 grammes were soluble in water, and 3*293 grammes 
insoluble. A considerable quantity of iron was present. C. A. M. 


ORGANIC ANALYSIS. 

A Study of the Methods for the Determination of Starch. H. O. Sherman. 

{Scjiool of Mines Quarterly ^ 1896, xvii., 356-365.) — The wide distribution of pentosans 
such as xylan and araban, and their susceptibility to hydrolysing agents, accounts 
for the high results often obtained by most of the methods for the determination of 
starch in the presence of other insoluble matter (fibre). In the present paper the 
author has examined the accuracy of the various methods, with special reference to 
the pentosans. 

The starch solutions were tested in each case by the furfurol test, and when a 
negative result was obtained it was concluded that no error was introduced from this 
cause. About 25 c.c. of the solution to be tested were placed in a beaker, with the 
same volume of 25 per cent, hydrochloric acid, the beaker covered with a watch-glass, 
and its contents heated to boiling. On introducing a slip of filter-paper moistened 
with aniline acetate (made by mixing equal volumes of aniline and strong acetic 
acid) into the escaping vapours, a bright-red coloration was obtained when furfurol 
was being given off. 

The methods examined may be divided into four classes, according to the degree 
to which inversion is carried before the removal of foreign matter from the influence 
of the solution, (a) Complete hydrolysis to glucose (as in Sachsse's method) ; 
(/>) conversion into maltose and dextrin by ferments (Maercker’s and diastase 
methods) ; (c) conversion to dextrins by acids (Guichard’s method) ; (d) solution 
without chemical change (Baudry’s and salicylic acid method). Most of these 
methods were described in an abstract on this subject in the Analyst, xx., 17. In 
Baudry*s method the author adopted the rnodification of heating for one hour on the 
water-bath instead of boiling. 

The salicylic acid method was based on the results of experiments of Baudry's 
process, but had only the solvent in common with it. From one to three grammes 
of the finely-ground material were extracted with water, and then heated in a flask 
with 100 c.c. of water and 0*5 gramme of salicylic acid, in the water-bath till all the 
starch was rendered soluble (about 15 minutes). The liquid was filtered through 
muslin, the residue washed with hot water, and an aliquot part of the filtrate taken. 
To this one-tenth of its volume of 25 per cent, hydrochloric acid was added, and, after 
being heated for 45 minutes on a sand-bath under a reflux condenser, the glucose 
estimated in the usual manner. It was proved that in this way all the starch was 
made capable of being filtered before the pentosans were sensibly attacked. 
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In the subjoined tables, 1. gives the results obtained by the different methods, 
and IL the results of qualitative testa for pentosans in the final solutions, the figures 
1, a, and 3 indicating the relative intensity of the positive tests. The ** pure starch 
sample was prepared by repeatedly washing good corn starch with dilute saline 
solution and water, and drying the final product in the air. It contained : ash, 
0'20 per cent. ; moisture, 17'36 per cent. ; starch, by difference, 82*44 per cent. All 
the samples were ground to pass through a 60-mesh sieve, and the water-soluble 
matter extracted in every case before making the analysis. 

I. — Peroentagk of Starch. 



1 

i 

Malt 

Maercker’s 

Salicylic 

Acid 

Method. 

Saohsse’H 

Baudry’fl 

Method, 

modified. 

' (roiohard’f 

Sample. 

i 

Method. 

Method. 

Method. 

' Method. 

“ Pure starch .. 


82-49 

82-39 

82-33 

82-30 

82-33 

82-50 

Wheat flour 

1 

66-55 

67-16 

66*84 

68*35 

. . . 

, . . 

Oatmeal 


56*23 

56*16 

56-00 

59-01 


. . . 

Graham flour 

! 

55-32 


55*66 

58-63 

. . . 

• •• 

Wheat bran 


20*97 

2107 

21-57 

38-82 

29*74 

31-36 

Wheat straw 


4-39 

4*80 

4-41 

22*69 

5-33 

8 93 

Corn fodder 

. 

0*96 . 


0*92 

20-13 


... 

IL- 

-Qualitative Tests for Pentoses 

IN Solution. 


Sample. 

Cold water' 

Malt 

Maeroker’s 

Salicylic 

Acid 

Method. 

Sacchwe’a 

Kaudry's 

Guichard*H 

Method. 1 

i 

Method. 

Method. 

Method. 

Method. 

M etbod. 

Wheat flour ... 

■■■ 1 ! 

0 

0 

0 




Graham flour ... 

V 

0 


0 

! i 



Wheat bran ... 

6 

0 

? 

1 

! 3 

2 

2 

Wheat straw ... 

0 

0 

0 

0 

3 

7 

2 

Com fodder 

0 

0 

... i 

0 

! 




From these results the author concludes that : (1) The diastase, or malt method, 
gives satisfactory results, and is not vitiated by any substances known to occur in 
cereals or grasses. (2) Maeroker’s and the salicylic acid methods give results fairly 
comparable with those of the diastase method. (3) No method based on the 
chemical transformation of starch by acids before removal from other substances 
present can be aceepted as generally applicable. (4) A qualitative test for pentoses 
in the final solution is a valuable check in working with any of the inversion methods. 

C. A. M. 


The Estimation of Starch in Cereals. L. Lindet. (Bull Soc, Chmu, 1896, 
11634164.) — The various methods hitherto employed for the estimation of starch 
in cereals do not take into account the presence of other carbohydrates, especially 
sugars. Extraction of sugar with water tends to bring about the action of the 
diastase which is found even in non-germinated grains, whilst alcohol, though 
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destroying , diftstailbio acticmt does not dissolve the gums (lintner’s gum, gaUctine, 
leve$iee). In the proposed method the author dissolves the glutinous env6t(q>e sur- 
rocmding the staroh by means of a solution of pepsin, and then extracts the starch 
by trituration and sifting. About 10 grammes of the ground grains are covered with 
a solution containing 1*5 c.c. of hydrochloric acid per cent, and 2 per cent, of pepsin, 
and the flask left for twelve or twenty-four hours, with occasional agitation, at a 
temperature of from 40' to 50^* G. The hydrochloric acid prevents the diastase from 
acting on the starch without interfering with the digestion of the gluten, and the 
author’s experiments show that under the conditions of the estimation the starch is 
not hydrolysed by the acid. The contents of the flask are then placed on a hair- 
sieve (No. 80-100), the sieve tied into a knot, and the knot enclosing the grains 
triturated in a basin with successive portions of water until no more starch comes 
through the sieve. The several starch waters are united, some corrosive sublimate 
or formic aldehyde added to prevent bacterial action, and the starch collected on a 
weighed filter. The filtration, which is tedious, may be accelerated by adding a small 
quantity of washed and calcined pumice-stone. The filter is dried at 60® C., and 
subsequently at 105® C., and weighed. The method is said to give good results with 
oats, wheat, and barley, as well as with malt, which always contains a certain pro- 
portion of sugar. C. A. M. 


The Analysis of Commercial Glucose. J. Weiss. (ZeiL Nahr, Untersuch. 
Vienna, 1896, x., 282.) — With reference to Denamur’s method of analysis (Analyst, 
xxi, 194) the author considers it advisable to obtain more information as to the non- 
fermentable extract. In a sample described as “ maltose syrup, rich in iso-maltose, 


he found, per 100 grammes. 

Water 22*40 

Extract ... ... ... ... 77*60 

and in the latter : 

Maltose (fermentable sugars) ... ... 46*80 

Dextrin and substances fermenting with difticulty 19*80 
Dextrin ... ... ... ... 10*00 

Inorganic matter (ash) ... ... ... 0*90 

C. A. M. 


On the Critical Temperature of Fats and Oils. A. von Asboth. (Ghem. 

ZdLy 1896, XX., 686, 686.) — This paper contains the results of a number of tests on 
pure butter and margarine which, in the main, confirm Crismer’s figures (Analyst, 
XX., 209 and 257). The critical temperatures obtained were 12® higher than those of 
Criamer, owing to the author having used an alcohol of specific gravity 0*8332 (90 per 
cent, by vol.). Eight samples of perfectly pure butter gave from 111*5® to 115®, while 
two samples of margarine gave 133® and 133*5® respectively, and a sample of oleo- 
margarine 142®. The greatest difference between butter and oleomargarine was 
30*5® ^Crismer 30®), and the smallest 27® (Crismer 16®) ; while the greatest and 
smallest differences between butter and margarine were 23® and 18® C. 


C. A. M. 
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Detection of Japan Wax in Ox-tallow. O. Dietrich. (P/uin C. H . ; through 
ZeiL Nahr. Unters., Vienna, 1896, x., 330, 331.) — Eecently Japan wax has been 
considerably employed to adulterate South American ox-tallow, and to detect the 
addition the author recommends the following process : On warming 26 grammes 
of pure ox-tallow with 75 grammes of petroleum spirit, a clear golden solution is 
obtained, which on cooling remains completely clear, or at most deposits a few 
crystals, Japan wax, on the other hand, dissolves in petroleum spirit with great 
difficulty. With an ox-tallow which, has been adulterated with Japan wax to the 
extent of 5 to 10 per cent., the solution, after long warming remains turbid, white, 
opaque, and emulsion-like ; an addition of 1 per cent, caused the solution to remain 
opalescent. 

Another simple test for Japan wax is the borax test. On boiling 0*5 gramme of 
the fat with 20 c.c. of a saturated solution of borax, and then cooling, the aqueous 
layer in the case of pure ox tallow is completely clear and sharply separated from 
the fatty layer. Should, however, as little as 5 per cent, of Japan wax be present, 
there is neither a separation nor a clear aqueous layer, but the mass remains as a 
white opaque emulsion. 

These reactions, in conjunction with the determination of the iodine number 
and critical temperature, will detect the falsification with certainty. C. A. M. 


Antipyrine as a Test for Nitrites. M. C. Schuyten. {CJiem, Zeit,, 1896. 
XX., 722.)-^-Schaack has already described a colorimetric process for the estimation 
of antipyrine, based on the green colour produced by nascent nitrous acid. A 
solution of 1 part of antipyrine in 100 of 10 per cent, acetic acid may also be 
employed to detect nitrites, the colour appearing rapidly even in dilutions of 
1 : 20,000. The reaction is very characteristic and permanent, for the colour is 
only affected by oxidising agents such as ferric salts, or by hydrochloric and sulphuric 
acids, which turn it yellow. By the aid of a series of standard tints the test may be 
made quantitative ; and in the examination of potable waters it should be found to 
pos.sess considerable advantages over the zinc iodide and permanganate processes, as 
ordinary organic substances (sugar, alcohol, phenols) have no influence on the colour. 

F. H. L. 

Detection and Estimation of Nitrites in Water. Barbet and Jandrier 
{Jour. Pharm. Chivi,, 1896, 248.) — The hydrochloride of metaphenylene-diamine, 
commonly used for the estimation of nitrites, has the drawback of being difficult to 
keep colorless. The authors describe the following method in which it is replaced 
by resorcin : 0*1 gramme of resorcin is dissolved in 2 c.c. of the water under examina- 
tion, and .1 c.c, of pure concentrated sulphuric acid added, the acid being allowed to 
run down the side of the tube so as to avoid an immediate mixture. The colour is 
first formed at the line of juncture of the two liquids and gradually intensifies. The 
tube is then shaken gently, care being taken not to raise the temperature too high, 
and after standing for an hour the colour formed is compared with the tints obtained 
under precisely similar conditions with solutions containing known quantities of 
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•Oiiittm nitrite. Water contaimng OOl in 100,000 of nitrite of sodiam gives a distinct 
roee odbration after standing lor several hours. A oolorimetric scale corresponding 
to the different quantities of nitrites can be established by comparing the results 
with a solution of cobalt chloride diluted to different strengths with distilled water. 

0. A. M. 


INORGANIC ANALYSIS. 

Estimation of Sulphides in Calcium Carbide. F. J. Pope. {Jour. Amer. 
Chem. Soc.y 1896, xviii,, 740-741.) — A weighed quantity of the carbide is placed in 
an Erlenmeyer flask connected with a wash-bottle containing 150 c.c. of standard 
lead acetate solution (about decinormal), this in turn being connected with a 
smaller wash-bottle. Water is carefully introduced through a stop-cock funnel into 
the flask until there is no further evolution of acetylene, when 26 to 40 c.c. of 
sulphuric acid (1 : 3) are added, and the whole boiled, the flnal traces of sulphuretted 
hydrogen being removed by means of a current of air. The contents of the wash- 
bottles are filtered, the filtrate made up to 100 c.c., and the amount of unconsumed 
lead acetate estimated volumetrically (see Analyst, this volume, p. 269). The differ- 
ence between the result and the amount of lead acetate started with gives the amount 
precipitated by the sulphuretted hydrogen, from which the amount of sulphur as 
sulphide can be calculated. 

In a sample of calcium carbide the author found the following percentage of 
sulphur : 

Oaloium Carbide taken. Sulphur found. 

Grammeit. Per cent. 

2- 4492 3-37 

3- 1234 3-57 

No check was applied to the method, and obviously, besides sulphuretted 
hydrogen, other substances may be evolved from impure calcium carbide which can 
remove lead from the solution. The author proposes to investigate the subject 
further. C. A. M. 

The Separation of Undissolved Phosphates in Mixed Fertilizers. A. P. 
Bryant. {Jour, Amer. Chem. Soc., 1896, xviii., 491-498.) — Owing to their cheap- 
ness mineral phosphates have been largely employed instead of bone as a source 
of phosphoric acid in fertilizers. To determine the origin of the ‘‘insoluble” 
phosphoric acid the author has made use of the difference in specific gravity between 
bone and other organic matter and mineral phosphates. The specific gravities of 
some of the most important constituents found in bone and rock phosphates are : 

Specific Gravity. 


Bone and other organic matter, less than ... 2*0 

Gypsum ... ... ... ... 2*3 

Aluminium phosphates, above ... ... 2*3 

Iron phosphates, about ... ... ... 2*6 

Silica ... ... ... ... ... 2*66 

Calcium phosphates ... ... ... 2*9 to 3*66 

Fluorite ... ... ... ... 3*2 
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For tbe separating. aoltttion 75 grammes of potassium iodide and 100 grammes 
of mereoric iodide are dissolved in 860 c.c. of water, and evaporated on the water- 
bath to a specifie gravity of 2*26. 

The apparatus required is a separating and an extraction tube. The former 
consists of two tubes 1^ c.m. internal diameter, one 7 c.m. long, and closed at one 
end, the ether 20 c.m. in length. These are connected by indiarubber tubing, so that 
the lower portion can be separated by a pinchcock. The extraction tube is 2J c.m. 
internal diameter, slightly contracted at one end, and with a rim over which filter- 
paper and cheese-cloth are tied. 

Two grammes of the substance to be examined are transferred to the extraction 
tube, and washed with from 100 to 225 c.c. of hot water, according to whether water- 
soluble phosphoric acid is to be estimated or not. The tube and its contents are 
dried thoroughly in the water oven, and when dry the filter-paper is taken off and all 
matter carefully removed with a spatula and brush to the separating tube. From 
16 to 20 C.C. of the separating solution are added, the tube well shaken and its sides 
washed down with a jet of the solution. After standing five minutes the lower part 
of the tube is tapped with the finger to release any light portion carried down with 
the heavy, whilst the matter on the top is stirred up with a jet of the solution. 

The tube is left for an hour, or until the solution is clear, when the rubber con- 
necting tube is clamped, and the lower portion removed, the fingers being protected 
by rubber tips. The separated portions are filtered, washed, and treated with 
ammonium citrate solution, and the insoluble phosphoric acid determined in the 
usual way. That in the light portion comes from bone, tankage, or other organic 
matter, whilst that in the heavy ** is derived from minerals. The author’s ex- 
periments show that the fertilizer cannot be treated with ammonium citrate solution 
before separating, and that matter soluble in water must be first removed. 

To test the method mixtures were made of prepared fertilizers with Florida and 
Carolina raw and dissolved rock, the amount of total and insoluble phosphoric acid 
in each being known, and the following results among others were obtained with a 
separating solution of specific gravity 2*26, which was found the most satisfactory 
strength. 

Pekcentaoe op Phosphoiuc Acid. 


Light. Heavy. Total. 


No. 

Theo- 

retioal. 

Found. 

Theo- 

retical. 

Found. 

Left on 
Paper. 

Theo 

retical. 

Found. 

7. Mixture 

1-28 

1-38 

1218 

11-65 

0-12 

13-46 

1316 

a „ 

1-28 

1-63 

6*28 

6-03 

0-06 

7-56 

7-72 

9. „ 

1-28 

118 

0-39 

0-65 

trace 

1*67 

1-83 

10 

1-28 

1-28 

1218 

12-03 

0*12 

13-46 

13-43 

11. „ 

15. Prepared mixed 

1-28 

1-35 

6-28 

6-08 

0-06 

7-56 

7-49 

fertilizer . . . 

2-56 

2-51 

— 

■ 

trace 

2-56 

2-51 

16. Dissolved rock 

— 

— 

0-77 

0-70 

trace 

0-77 

0-70 


The methods of analysis were those of the Association of Official Agricultural 
Chemists. C, A. M. 
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A M^hod of Titrating Soluble Iodine Oompounda* JB. Biegler* {Zeit 
anal 1896, xxxv., 805-307.)— The principle of the method consiste in 

liberating iodine from the iodides by means of iodic acid, taking up the iodine in 
petroleum spirit, and titrating the excess of iodic acid with decinormal thiosulphate 
solution. The amount of iodine is calculated from the amount of iodic acid used, ^ of 
each atom of iodine being due to the decomposed iodide. The equations of the 
reactions are given in the following abstract. For the preparation of a decinormal 
solution 17*6 grammes of iodic acid are dissolved in a litre of water. 

The details of the estimation are as follow : Several c.c. of the iodide solution, 
which must not be more concentrated than 1 per cent., are placed in a stoppered 
separating funnel, an equal volume of decinormal iodic acid solution added, and the 
funnel well shaken. After the addition of “20 c.c. of petroleum spirit, the shaking is 
continued until the greater part of the iodine is taken up, the remainder being re- 
moved by a fresh portion of petroleum spirit. The aqueous layer is then titrated 
with decinormal thiosulphate solution, starch solution being used as indicator. The 
difference between the amount of iodic acid taken and that left, multiplied by the 
factor 0*0127 x j * 0*0106, gives the iodine corresponding to the decomposed iodides. 
The contribution concludes with a table in which the results obtained by this method 
closely correspond with those required by theory. C. A. M. 

Titration of Thiosulphate Solution with Iodic Acid. B. Biegler. (Zeit. 
anal Cliem., 1896, xxxv., 308.) — The reaction on which this is based is 
GNagSA + 6HIO3 - 3Na2SA + ^NalOg + Nal + SH^O. 

For the indicator starch solution is added to the thiosulphate solution. As soon as 
the reaction is complete, the slightest excess of iodic acid sets free iodine, which is 
shown by the blue colour given to the starch. 

5NaI 4-.6HTO3 - 5NaI03 + 

Iodic acid is readily obtained in a state of purity ; the crystals are not hygroscopic, 
and its aqueous solutions do not readily undergo change. In preparing the solutions 
for standardizing thiosulphate solution the pure crystallized acid is first dried over 
sulphuric acid. C. A. M. 


LEGAL. 

IMEDBTANT DECISION WITH BEFBEENCE TO BEESWAX. 
QUEEN’S BENCH DIVISION. 

(^Before Mr. Justice Grantham and Mr. Justice Wright.) 

FOWLE V . FOWLE. 

{Reprinted from the ^^Pharmaceutical JotumaV^ of Noi*emher 7, 1896.) 

In the Queen’s Bench Division on November 2, before Mr. Justice Grantham and Mr. Justice 
Wright, the oaae of Fowle v. Fmvle came before the Divisional Court, on a special case stated 
by the magistrates sitting at Cranbrook, in Kent, the appellant being the Inspector under the 
Sale of Food and Drugs Act, and the respondent a grocer at Marden. Mr. T. Mathew appeared 
for the appellant, but the retpondent was not represented. The facts, as stated in the special 
oaae, were as follows : A man named Skinner, sent by the Inspector, went into respondent’s 
shop and asked for a quarter of a pound of beeswax, which the respondent thereupon supplied. 
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Slciiui^r if it waa pore, and reapoikdent said he could not guuAiitee it. S kin n ar said, 

“jfctyou sell it as beeswax r and the reply was, “Yes.” Skinner thereupon took it away, 
and on being analysed it was found -to contain 50 per cent, of paraffin. Deftniticns from 
Cumbers’ ‘‘ Etymological Dictionary,” and “ The Lexicon of Applied Science,” went to show 
that a drug was anything used in medicine, or any medicinal substance either used in its natural 
condition or prepared by art, or mixed with other substances to form a medicament or 
medicine ; and the British Pharmacopoeia was referred to as showing that yellow wax was used 
in the preparation of certain medicines, no less than twenty being mentioned, especially 
phosphorus pills. It was admitted that to obtain the wax mentioned in the British PhaV' 
macopceia beeswax was melted, and certain impurities taken out. It was also said that the 
properties of this prepared wax, when used with oil, were of a healing and emollient character, 
and that it was used by chemists and druggists. A witness, who was a chemist (the name not 
being mentioned), was uuable to say what was the medicinal or healing effect of beeswax alone, 
nor bad he ever known it used alone. He described it as being used as a vehicle only, but in 
his opinion there was no manner of doubt as to its being a drug. On these facts it was con- 
tended by the appellant that it was a drug and by the respondent that it was not, and in any 
case that it was not the sale of a drug to the prejudice of the purchaser. The justices found : 
1, That prepared beeswax, known as yellow wax, with the allied preparation known as white 
wax, is a sabstance mentioned in the British Pharmacopoeia, and nsed in the preparation of 
medicines. 2. That wax used in the pi'eparation of medicines is used as a vehicle only, and 
not as possessing any healing or medicinal properties, and that the sale of beeswax in this case 
was not in their opinion to the prejudice of the purchaser, because of the statement made by 
the respondent to Skinner. 3. That the sale of the said beeswax was a sale by tbe respondent 
as a grocer. On these facts they held that the beeswax in this case was not a dmg within the 
meaning of the Act ; and, further, that if it were, the said sale was not to the prejudice of the 
purchaser, uor was the sale by the respondent as a grocer a sale of a drug within the meaning 
of the Act. 

Mr. Justice Gk.vntham said tliere was no suggestion of any fraud here. The respondent 
kept a grocer’s shop in a small place, and sold a variety of things, amongst them this beeswax. 
He did not know whether it was pure or not, and said so ; it was probably a cheaper article 
than some of the finer qualities. He got that which was generally used, the constituents of 
which were paraffin and beeswax, which was probably more useful for some purposes than if it 
were pure wax. Thwe was nothing improper in it, and he said he could not guarantee its being 
pui'C. It was very hard to say that the man should be punished because it turned out there 
was paraffin in it. 

Mr. Mathew suggested that the grocer would know that beeswax was a thing commonly 
used in medicinal preparations. 

Mr. Justice Grantham thought it was about the last thing he would know about it. 

Mr. Mathew submitted that, though he might be allowed to sell it with its natural 
impurities, he could not be entitled to add to it a foreign substance which might be deleterious 
when used in medicine. 

Ml*. Justice Gkantham said there was no suggestion that he added the paraffin himself ; 
he had not the slightest doubt that he bought it as it was. 

Mr. Mathew went on to contend at some length that the beeswax in question must be 
considered the same as tbe yellow wax mentioned in the Pharmacopoeia, which wfw used in 
i pflritig various medicinal preparations, and to point out the evil cemsequenoe which might 
ensue if a chemist pnrdbased any of this wax from the respondent for use in the preparation, 
say, of phosphorus pills. 

Mr, Justice Grantham said such a chemist ought to be fined very heavily for buying any 
dmg from a small grocer in a little country town. 
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Mr. Mathew svggested there would be no negligeace if be believed it to be the proper 

•niole. 

Mr. JorrroB Gbantham eaid it would be worse than negligence ; it would be gniity know* 
Wige. A ohemkt ought not to boy drags from a grocer. 

Mr. Mathew, oontinning, said the grocer ought to tell the pnrcbaser that it contained 
paraffin, 

Mr. Justice Gbantham said the grocer did not know what it contained. 

Mr. Mathew suggested that, if the jnstioes were right in this case, it would be perfectly 
possible for a chemist dealing with yellow wax to adulterate it and sell it in the same way. 

Mr. Justice Graki ham said when such a case came before the Court they would deal 
with it. 

Mr. Mathew continued for some time longer to urge that beeswax was the same as yellow 
wax, and was a drug as being used in medicine, and cited several other dictionaries and 
cyolopffidias. 

Mr. Justice Wright asked whether bread, which was often need medicinally in the form 
of a poultice, was a drug. 

Mr. Mathew said he should contend, if it were mentioned in the Pharmacopoeia, that it 
would be. 

Mr. Justice Gran riiAM snggested that Quaker oats would also come within the definition, 
and also water, which entered into most fluid mixtures. 

Mr. Justice WRHiHT also put the case of wine and brandy. 

Mr. Mathew said they were clearly not drugs, hut anyone who adulterated wine would be 
liable under the term food or drink.^' He continued the argument for some time longer, and 
cited various cases, one of which was with regard to the sale of saffron. 

Mr. Justice Grantham, in giving judgment, said as no one appeared on behalf of the 
respondent in this case, the Coart had not had the benefit of the argument which would have 
been used by counsel on his side, hut it was the duty of the Court to watch carefully the 
interest of a person not represented, and make such suggestions as occurred to them, whether 
for or against the argument presented by the appellant. It certainly struck both his learned 
brother and himself that there were a great many difficulties in his way, and they bad come to 
the oonclnsion that it was not desirable to interfere with the decision of the magistrates in this 
case, but that it was the right decision. In the first place, speaking for himself, be was not 
prepared to admit that beeswax was a drug when sold as it was by a grocer in a country shop^ 
and not sold as a drug by him. It might he possible by straining a point, and going into all the 
pharmacopoeias and dictionaries that could be found, that in one or more of them you might 
find such a definition as would bring this within it, but it was quite clear from most of the 
definitions read by the learned counsel that this would not come within it, although it might in 
some others. He thought the magistrates were right in referring to the fact that this was sold 
l>y B grocer ; everyone could no doubt think of instances in which beeswax was used not as a 
diTig. The primary use of beeswax used to he to polish mahogany tables, and yon might use a 
drug for that purpose ; hut that was not a medicinal purpose, except so far as it would act 
medicinally for the benefit of the person polishing the table using a great deal of elbow grease, 
which would be a very healthful occupation. Not to give other instances in which beeswax was 
used which were certainly not medicinal, he should think not one grocer in a thousand ever used 
beeswax aa a drug ^ be sold it for the ordinary purposes of trade. As he had said before, if a 
doctor were to buy beeswax as a BBedidlne he would not go to the ordinary country grocer and 
buy the cheap beeswax which was sold there ; it would be very culpable and negligent on his 
part if he did. The magistrates had to deal with the facts as they were and people as they 
found them, and the knowledge they had of the kind of trade they did. It seemed to have 
been assumed, on behalf of the appellant, that the grocer made his beeswax, but that was not 



THE ANALYST* 


m; boi^ht it. He wm asked if it was pare ; he said, do not know ; l oannot tell you 
thkt it is pure ; it is what we sell ; we have to sell beeswax ; but 1 do not know what its eon- 
stitoents are.” Thereupon the man bought it, and it would be very hard indeed after that if 
he were to oome and say, because there was some other snbstauoe in it, he was to be fined, 
tender these ciroumstanoes he thonght the magistrates were quite right in dismissing the 
application. 

Mr. Justice Wright said he was of the same opinion, on the gronod that it must be in 
many cases a question of fact whether a particular thing was a food or a drug or something else, 
which the magistrates must determine in each case. In this case he thought they had rightly 
determined. Take, for instance, turpentine. Turpentine, if sold to be used by a carpenter, 
ought not to be held to be a drug for the purpose of this Act, or resin. He supposed both 
turpentine and resin were used in medicine, and if sold by a chemist to be used in medicine it 
would be a drug ; but if resin were sold to be used by a musician he should say it was not a 
drug. Another point which seemed to him much more important, whether the mere fact of the 
seller saying that he could upt guarantee the article to be pure would prevent it being to the 
prejudice of the purchaser, he would rather not decide at present ; but certainly the case cited 
was a very different one from the present. 


REVIEW. 

Applied Bacteriology. By T. H. Pearmain and G. G. Moou. (London : Bailli^re, 
Tindall and Cox.) Price 12s. 6d. net. 

This work, which is primarily intended as a handbook for students and medical 
practitioners, contains much that will be found of great practical value to the analyst, 
who is now so frequently called upon to undertake bacteriological investigations. In 
order to keep the book within the limits of a handy size, the authors have en* 
^eavoured to select from the vast mass of material at their disposal only those portions 
the results of which have been established, or are likely to be so in the near future. The 
practical portion of the work, as might be expected from the wide experience of the 
authors, has been exceptionally well done. In the chapter referring to the '' Methods 
of the spread of infection,” the subject has been treated in a somewhat novel and 
ingenious manner. An elaborate description is given of the bacterial organisms which 
are the cause of the more commonly occurring infectious diseases of man, with the 
special methods for their individual identification. This is followed by a brief 
description of the principal yeasts and mould-fungi, and of the more commonly- 
occurring enzymes, together with their fermentative actions. Next comes a chapter 
on ptomaines and on the biological testing of disinfectants, followed by another on the 
examination of water, filters, air, and soil, to which is appended a succinct desorip- 
tion oi a number of micro-organisms not mentioned in the preceding pages. Steam 
sterilizers are separately treated of in the appendix. The work is well printed and 
illustrated, and especial reference must be made to the beautifully-executed colored 
plates representing the bacteria and the manner of their growth when cultivated 
undai^ different conditions. We congratulate the authors on the production of a really 
usefi^ Wk, eminently adapted for the wants of those who, like analysts, only require 
the eie^oe of the su^ect given in a lumd and terse form. W. J. S. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC , ANALYSTS. 

Thb annual general meeting was held on Wednesday, January IS, 1897, in the 
Chemical Society’s Booms, Burlington House, the President (Dr. Stevenson) occupying 
the chair. 

The minutes of the previous meeting were read and confirmed. 

In the absence, through illness, of the Hon. Treasurer (Mr. E. W. Voelcker), 
his report and the accounts for the past year were presented by Dr. J. Augustus 
Voelcker, and, on the proposal of Mr. Arohbutt, seconded by Mr. Ekins, were 
unanimously adopted. 

Mr. Arohbutt and Mr. Budden were appointed to act as scrutators of the 
ballot-papers. 

It was proposed by Mr. Smetham, and seconded by Mr. Page, that a vote of 
thanks should be accorded to the Hon. Treasurer and Hon. Auditors for their 
services during the past year. The motion was carried unanimously. 

The following gentlemen were nominated by the Council for election as 
Associates : Mr. Arthur Angell, jun., assistant to Mr. Arthur Angell, Southampton ; 
Mr. W. H. Jackson, assistant to Mr. A. C. Wilson, Stockton-on-Tees; and Mr. 
Arnold Bowsby Tankard, assistant to Mr. Alfred H. Allen. 

Mr. Frank H. Stephens was elected a member. 

The Pbbsidbnt then delivered the following address ; 

THE PBESIDENT’S ANNUAL ADDBESS. 

The past year has been one marked in the annals of the Society by quiet, steady 
progress, and some important events to which I shall presently refer in detail. 

During the year we have elected 1 Honorary Member and 11 new ordinary 
Members, also 6 Associates, and 1 Associate has been transferred from the list of 
Associates to that of Members. On the other band, 1 Member and 1 Associate have 
resigned, and the names of 2 Members and of 1 Associate have been removed from 
the list for non-payment of subscriptions. The respective numbers of the Members 
and Associates as compared with those of the previous year are therefore as follows : 

J»nMT]r,.1896. January, 1897. 

Hon. members ... ... ... ... 10 11 

Members ... ... ... ... ... 210 218 

Associates ... ... ... ... ... 26 29 



80 


THE ANALYST. 


The following papers were presented to the Society : 

Note on a series of Analyses of a Private Water Supply.'* By E. Bussell 
Budden. 

** The Determination of Oxygen in Gommeroial Copper,*' By Bertram Blount. 

The Composition of Milk and Milk Products.** By H. Droop Eichmond. 

“ A new form of Carbonic Acid Apparatus.** By Cecil H. Cribb, B.Sc. 

** Laboratory Notes.** By Alfred H. Allen. 

'' On the Estimation of the Diastatic Power of Malt.** By Walter J. Sykes, M.D,, 
and G. A. Mitchell, B.A. 

Further Note on the Detection of Formalin.** By H. Droop Bichmond and 

L. K. Boseley. 

The Detection of Formalin.** By Otto Hehner. 

Note on the Detection of Cotton-seed Oil in Lard.*’ By E. J. Bevan. 

The Bacteriological Examination of Water for the Typhoid Bacillus.** By T. 

H. Pearmain and C. G. Moor, M.A. 

Note on the Estimation of Formic Aldehyde.” By Harry M. Smith. 

“ Note on Hehner's Test for Formic Aldehyde.** By Norman Leonard, B.So. 

** The Composition of Human Fat.** By C. A. Mitchell, B.A. 

Note on an Incrustation found in Hot-water Pipes.** By J. Augustus Voelcker, 

M. A., B.Sc., Ph.D. 

“ The Examination of Commercial Milk Sugar.** By H. Droop Bichmond. 

“ Note on * drawn* or exhausted Caraways.’* By Bernard Dyer, D.Sc., and J. 
P. H. Gilbard. 

** The Analysis of Mortar.” By W. J. Dibdin and E. Grimwood. 

Commercial Prussian Blue.” By Ernest J. Parry, B.Sc., and John Henry 
Goste. 

“ Commercial Cream of Tartar.** By Alfred H. Allen. 

** Note on Lead in a Sample of Canadian Cheese.*' By F. Wallis Stoddart. 

** Note on Ginger.** By Thos. P. Blunt. 

** The Determination of Stearic Acid in Pats.” By Otto Hehner and C. A. 
Mitchell, B.A 

** Further Note on Lead in Canadian Cheese.” By F. Wallis Stoddart. 

Note on Formalin,” By Samuel Eideal, D.Sc., and Eonald Orchard. 

On the Separation and Estimation of Formic Aldehyde.” By Norman 
Leonard, B.Sc., and Harry M. Smith. 

Notes on Prussian Blue.” By Frank H. Leeds. 

** The Estimation of Borax and Boracic Acid in Milk.” By Frank P. Perkins. 

** Note on Copper in Oysters.” By W. F. Lowe. 

The Statement of Analytical Eesults.” By J. F. Liverseega 

The papers read before the Society — twenty-nine in number — have as a rule not 
presented any such marked characteristics as to render them landmarics of great 
advances, with the exception of that on **The Determination of Stearic Acid in Fats *’ 
by Messrs. Hehner and Mitchell. This paper, indeed, is eminently suggestive, and 
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promises an entire reconstruction of our existing and too imperfect methods of 
analysing fats. 

I trust that our members appreciate the improved and extended form in which 
our organ, the Analyst, has appeared during the year that has just passed. Under 
the able editorship of Dr. Sykes, and under the direction 6f the Publishing Committee 
— where the attendance has been regular and good, and the criticisms and discus- 
sions careful and valuable — the Analyst has made a distinct advance. It is now 
the only journal for analysts appearing in this country worthy of the name. In it, 
besides the original articles above named, there have appeared in abstract the 
foUoTODg number of papers : 


Food and Drug Analysis 
Toxicological Anal}rsis 
Organic Analysis 
Inorganic Analysis . . . 
Apparatus ... 


56 

9 

91 

86 

9 


260 


In the early months of the year 1896 the judgment in a Divisional Court, Queen’s 
Bench Division, of Hawkins J. and Kennedy J., in the case of Fortune v, Hanson, as 
to the insufficiency of a certificate relative to milk, engaged the attention of your 
Council. After mature deliberation and with excellent legal help, a circular was 
issued on April 11 last expressing the views of the Council as to the forms of certifi- 
cate that should be used in the cases of watered milk and watered butter respec- 
tively. Some magistrates refused to accept our amended form of certificate relative 
to milk But a Divisional Court of the Queen’s Bench Division, by the judgment of 
Grantham J. and Kennedy J. in the case of Bridge v. Howard, affirmed the sufficiency 
of our form of certificate, which will now I hope be generally adopted as explicit, safe, 
and sufficient. This judgment is the more satisfactory as one of the two judges giving 
it was also one of the judges who decided the previous case of Fortune v. Hanson. 

By far the most momentous event of the year has been the issue of the Eeport 
of the Food Products Adulteration Committee, a committee which, fortunately, was 
able to bring to a close its protracted sittings in time for its report to be presented to 
the House of Commons before the prorogation of Parliament. Our distinguished 
Past President, Mr. Hehner — and, I may add, on the special request of your President, 
and I am sure with your approval — most ably and vigorously gave clear, emphatic, 
and impartial evidence before the committee, and obviously deeply impressed it. 
Indeed, he proved himself as skilful a Field-officer as we had previously known him 
to be a General of consummate tact and ability. Again, in the name of the Society, 
let me tender him our warmest thanks for all that he has done to advance the views 
of the Society and the aims of our best public analysts. In my further remarks I 
have to acknowledge the assistance he has so generously afforded me in dissecting 
the recommendations of the committee. 

The report of the committee has two very distinct aspects. If the Summary 
of Principal Recommendations,” set out on page 41 of the report, is alone read by 
anyone not having the patience to wade through the whole report, the impression 
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gained would be unfavourable to the views of our Society, and an insulBoient and 
incorrect view would be obtained of the gist of the report, for there is a strange dis- 
crepcmcy between the report itself and the summary of its principal recommenda- 
tions. Indeed, in the summary many of the things of real importance recommended 
by the committee in the body of the report are either so inadequately stated or 
omitted that, if the summary alone is looked at, it would appear that the committee 
desired to make the proposed Act worse from the public analysts* point of view than 
the existing Act. A careful perusal of the body of the report will, however, convince 
the reader that the report is written in a much juster spirit than would appear from 
the summary. In the first place, the committee state that the existing Acts, where 
well administered, have had most beneficial results, and that the better they have 
been worked the more adulteration has declined. In accordance with our draft Bill, 
the committee emphasise the necessity of having at least one sample analysed 
annually per 1,000 inhabitants of a district ; but the committee were evidently not 
familiar with the Sale of Food and Drugs Acts, for they recommended that the 
County Coimcils should force the local authorities to carry out the Acts, apparently 
forgetful of this— that the County Council is itself the local authority, and has no 
jurisdiction, qua the Acts in question, to compel local authorities to procure samples 
and have them analysed. 

As to the giving of notice by the vendor to a purchaser that an article is mixed, 
it is recommended that for a verbal notice an obligatory and legible labelling of the 
mixture should be adopted. This is in accordance with our recommendation, except 
that the report does not go the length of advising that the proportions of the respec- 
tive ingredients of a mixture, or even that the nature of the components, be required 
to be stated. Doubtless it was thought by the committee that it was not desirable to 
enforce the disclosure of trade secrets, and that an attempt to do this would be 
inoperative. 

The recommendation as to warranties is practically that advised by our Society, 
though, if the summary only be consulted, an inadequate impression of the far- 
reaching character of the intended use of warranties would be obtained. Invoices are 
to have the force of warranties so far as the retailer is concerned ; but only on con- 
ditions — the incidence of the prosecution is to be transferred to the wholesale dealer. 

As to the examination of imports by the Customs, the intention of the committee 
is good ; but as the committee is against the stoppage in transit of articles found 
adulterated, the proposed examination by the Customs will probably be without 
result. The inspectors ought to be empowered to take the article without delay to 
the local public analyst, and should be empowered to take proceedings on his 
certificate, instead of incurring the delay involved in the reference to a central public 
laboratory. 

Importers are to submit guarantees of the purity of their food imports to the 
scrutiny of the Customs ; these guarantees to be given by the foreign vendors, together 
with evidence that the importers have taken proper measures to see that the goods are 
such as they are guaranteed to be. The excuse of ignorance will thus be removed. 

And in this connection I may refer with satisfaction to the recent conviction of 
a wholesale firm of English dealers in lard, for the sale, under a false name, of lard 
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oontaining 10 per cent, of beef-stearin» bat gaaranteed as pure refined lard. This 
oonvietion has not been appealed against, and I hope it will greatly tend to the 
stoppage of the sale of such articles under a misleading title. No imputation, except 
of carelessness, was made against the wholesale dealer, who was not Hie manufac- 
turer of the lard ; nevertheless he was convicted. 

The recommendation, in accordance with the expressed views of this Society, 
that the present provision as to samples of milk being taken for analysis in transit 
should be extended to all articles is satisfactory. 

The contemplated provision for a purchased sample being divided into four 
parts, one of which is to be at the disposal of the wholesale dealer, is theoretically a 
most just and equitable recommendation. It, however, if adopted, will greatly 
increase the difficulties of administration. Many articles are costly, and the purchase 
of unusually large quantities in order to have sufficient for four independent analyses, 
will excite suspicion as to the intention of the purchaser. In the case of tinned articles, 
the further recommendation that a retailer shall be empowered to refuse to sell an 
article otherwise than in a manufacturer’s unopened labelled tin or packet, increases 
the difficulty. No exception can be taJken to the recommendations that all certifi- 
cates, whether of a public or Government analyst, must be given within twenty-eight 
days, and that magistrates may not refuse a reference analysis to Somerset House. 

But the recommendation that the certificate of a public analyst employed by 
the defence should be received on equal terms with that of the certifying public 
analyst whose certificate is in question is a very doubtful proposed innovation. 
Happily, the certificate of anyone not a public analyst is not admissible, and the care 
to be exercised in the determination of the qualifications of a public analyst to be 
hereafter demanded, remove some of the objections to the departure from existing 
use. It will, however, behove a public analyst, when receiving unknown samples, to 
take care that he is not imposed upon to the detriment of one of his official profes- 
sional brethren, and it will be incumbent on our Society to strictly watch the conduct 
of public analysts in this regard. 

In one respect the report goes beyond the recommendations of this Society, 
made in its Draft Bill. Penalties for adulteration are to be increased. It will be 
remembered that the reason why this Society did nofc make this recommendation 
was that penalties were considered to be outside the province of public analysts. 

Very important and welcome are the proposals as to a more stringent and 
specific test of the qualifications of a candidate for the post of public analyst being 
prescribed, coupled with the s’tatement of the committee that hitherto the duties of 
the office have usually been discharged with commendable efficiency, and the advice 
that remuneration by way of both stipend and fees is best calculated to secure the 
services of the most competent analysts. It is also proposed to make his remunera- 
tion subject to the approval of the Local Government Board. 

The proposed extension of the definition of the word food ** as used in the 
Acts, so as to make it include expressly all articles intended to enter into or be used 
in the preparation or flavouring of food, is a welcome extension of the law ; and it is 
to be hd^>ed that if adopted by the Legislature it will put an end to the sale of pre- 
sumptively noxious, though not actually poisonous, baking powders and the like articles. 
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But this leads up to the most important of all parts of the report — the adoption 
bf the eommittee of tl^ principle of the establishment of a Scientific Court of 
Beferenoe under the Board of Trade, and independent of the Government Laboratory. 
This recommendation, and the admission of the necessity for it, met with much 
opposition ; but the able advocacy of Mr. Hehner was irresistible. The words of the 
committee are clear and emphatic as to the necessity for such a reference tribunal. 
After referring to the absence of food-standards, or precise definitions of the com- 
position of articles of food to which the Act is understood as referring, and which the 
purchaser is presumed to have in mind when making a purchase, they say that the 
article demanded must be supposed to mean an article of the nature, substance, and 
quality of the article usually sold under that name, and as to the variation of the 
composition of many articles of food sold under one and the same name, they add 
that there is a substantial reason for dissatisfaction with the existing provisions of 
the law upon this subject, and the decisions by tribunals seldom in possession of 
sufficient data for the satisfactory decision of such questions. Hence they point out 
how the working of the law as to the adulteration of food would be facilitated, and 
the interests of traders served, if standards or definitions of foods were promulgated 
by competent authority. This cardinal principle, for many years advocated by this 
Society, has thus received its due recognition, and there can be no doubt that when 
a Bill is introduced by the Government this provision for a Court of Reference must 
form part of its provisions, and, in the words of the committee, the Reference 
Tribunal must be a specially constituted scientific body, familiar with questions of 
analysis and the chemistry of food. All this I heartily endorse. 

But as to the Court of Reference, the committee do not give us in their recom- 
mendations all that we asked for, or all that justice demands. We are not to be 
directly represented in that body. Who are so familiar with foods, their com- 
position and analysis, as the members of our own body, which embraces practising 
analysts of the highest distinction in every department of food and drug analysis ? 
What body of men in this empire has more advanced scientific analysis than our 
Society? What British Journal more teems with original analytical research 
than ours ? The Chemical Society has practicaJly long ceased to take interest in 
analytical work, except as to the means of determining formulse; the Pharma- 
ceutical Society only advances analysis in a limited held; and the Institute 
of Chemistry is an examining and qualifying body only. The Society of Public 
Analysts has now for a quarter of a century been the pioneer of analytical progress 
in this country. The result of the committee’s deliberations is a compromise. An 
unworthy proposal to exclude public analysts altogether from the Court of Reference 
was, however, happily rectified. There is no doubt that public analysts will sit in 
the Court of Reference, which would be an incomplete and incompetent court without 
them. The Institute of Chemistry and its Council contain so many able and promi- 
nent chemists who are also public analysts, that there is little doubt that the 
apparent unfairness of the exclusion of public analysts from a seat on the proposed 
Boaxd will be rectified unless, by some strange fatality, the members of the Institute 
of Chemistry, which is to be represented, be also excluded from the provisions of 
the forthcoming Bill. But that contingency is not likely to occur. For my part, I 
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think that it is immaterial how the members of the court are selected, provided that 
competent persons be secured whose decisions will command respect. Did I think 
the ** analysts of repute,” among whom the representative of the Institute of 
Chemistry finds a place, would not include public analysts, I, for my part, would 
vigorously protest against the finding of the committee ; but I think we may 
congratulate ourselves on having gained, though indirectly, all that we demanded 
as to a Court of Eeference. 

It is a matter for satisfaction also that the unwillingness of the officers of the 
Government Laboratory to communicate information to the Society of Public 
Analysts, lest we should think such action to be dictation, is gently, but firmly 
rebuked, when the committee state that they regard it as of great importance, in 
the interests of the public, that public analysts should, as far as possible, be made 
acquainted with the methods adopted by the Government Laboratory in the analysis 
of food, and with the considerations kept in view by them in determining whether an 
article has been adulterated. Doubtless we may expect this emphatic pronounce- 
ment to have a generous and not tardy response, and the official book, which ought 
to be, and possibly is, in course of preparation by Somerset House, placing all the 
analytical methods used in food and drug analysis, and the deductions that ought to 
be drawn from the results of analysis at our disposal, will be welcomed by public 
analysts as a priceless boon. 

The report of the committee may be considered as, on the whole, a recognition 
of the principles advocated by this Society, a testimony to our usefulness, and of the 
ability and discretion with which public analysts have discharged their duties, of the 
fewness of the errors committed by us, and an admonition to the Government 
analysts to be less grudging of information than of yore. Nearly every vital point 
advocated by us has been gained. 

The committee, indeed, in its report and recommendations, though of course it 
has not endorsed all the views put forth by the Society in its Draft Bill so well 
known to us — has substantially adopted most of our recommendations. 

That portion of the report which deals with specific articles, such as coffee and 
cocoa, is of less importance, seeing that the Board of Beference will manifestly have 
to determine the composition of all such articles and their legitimate mixtures. 

The invaluable aid rendered to the Society by Mr. Kearley, M.P,, with 
reference to contemplated new legislation, received the only recognition which this 
Society could bestow, by his being unanimously elected an honorary member of the 
Society. 

There can be little doubt that the Government ought to feel it incumbent on them 
to introduce into Parliament a Bill, based on the report of the committee, at an early 
date, and it is devoutly to be wished that the Bill may not be crowded out by a 
plethora of less important matters. Traders, public authorities, and public analysts 
are all desirous that a Bill may not be delayed, and that it may speedily be enrolled 
in the Statute Book. 

Let me congratulate the Society on what it has done to forward these matters. 

Mr. Cassal said that he had great pleasure in rising to propose that the Society 
should tender to Dr. Stevenson its cordial thanks for his valuable services as 
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President during the past year, and for the admirable address to which they had just 
listened. He was sure that all who had had the opportunity of sitting under Dr. 
Stevenson's guidance at the Council-board of the Society, and all who had been in 
the habit of attending the meetings so genially presided over by him, would agree 
that Dr. Stevenson had been essentially the right man in the right place. He had 
been an admirable leader of the Society and of the profession during two momentous 
years, perhaps the two most momentous years in the existence of the Society since 
the passing of the Sale of Food and Drugs Act in 1875. He (Mr. Cassal) ventured 
to think that Dr. Stevenson had worthily filled the chair, and had ably supported 
a policy which, without being charged with invidiousness, the speaker thought he 
might say had been initiated by Mr. Hehner when President of the Society. He 
(Mr. Cassal) would have liked to enlarge at greater length upon all that the Society 
owed to Dr. Stevenson ; but the annual dinner was looming in the very immediate 
future, and he would therefore now ask the meeting to express the Society's thanks 
to Dr. Stevenson for the services which he had rendered to it, and to wish him in 
his retirement all prosperity and happiness. 

Mr. W, F. Keatino Stock had much pleasure in seconding the motion, which, 
on being put to the meeting by Mr. Cassal, was carried unanimously amidst loud 
applause. 

Dr. Stevenson said he desired to thank the meeting heartily for the vote which 
had been passed to him in such a cordial manner. It had been a very great pleasure 
to him to preside over the Society. He was glad to think that he had been able to 
conduct the afiairs of the Society amicably during bis term of office, and, he trusted, 
successfully. He was glad to be able in his address to congratulate the Society upon 
its success in securing the report which had been made by the Select Committee on 
Food Products Adulteration, and the carrying out of the policy which, as Mr. Cassal 
had justly said, was so greatly contributed to by Mr. Hehner. In laying down the 
cares of office and going into retirement, he did not intend, as Mr. Cassal seemed to 
intimate, to absent himself in future from the meetings. His attendance might not 
perhaps be so constant as it had been during the past two years, but he hoped to be 
with the Society very frequently, and to retain his interest and influence in its 
proceedings. 

The following papers were read : 

** A Specific Gravity Pipette." By W. F. Keating Stock. 

Note on Weighing out Fats.” By Charles E. Cassal. 

** A Modified Schmidt Process,” By E. W. Woosnam. 

The scrutators reported that the list of Officers and Council elected for 1897 was 
as follows : 

President , — Bernard Dyer, D.Sc. 

Vice-Presidents (who have filled the office of President). — M, A. Adams, F.RC.S. ; 
A. H. Allen ; Sir Chas. A. Cameron, M.D., F.E.C.S. ; A. Dupr^, Ph.D., F.B.S. ; Otto 
Hehner; Alfred Hill, M.D., F.RS.E. ; J. Muter, M.A., PhD., F.E.S.E. ; Thos. 
Stevenson, M.D., F.E.C.P, (Who have not filled the office of President) — W. P. 
Aitken, D.Sc., F.RS.E. ; W. W. Fisher, M.A. ; John Pattinson. 
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Hon, Treasurer, — E. W. Voelcker, A.B.S.M. 

Hon, Secretaries, — B, J. Bevan, Charles E. Cassal. 

Other Members of Cow7WJiZ.-^Leoiiard Arohbutt, Bertram Blount, A. Wynter 
Blyth, M.E.C.S., R. Bodmer, E. Russell Budden, A. C. Chapman, W. J. Dibdin, 
Sidney Harvey, 8. Rideal, D.Sc., Alfred Smetham, J. E, Stead, John A, Voelcker, 
M.A.. B.Sc., Ph.D. 

The annual dinner subsequently took place at the Criterion Restaurant. 


THE USE OF ANTISEPTICS IN FOOD. 

{Abstract of Beport of the Lancet Special Commission, — Lancet,*' 1897 ; p. 66.) 

The Select Committee appointed by the House of Commons on Food Products 
Adulteration did not offer a pronouncement on the question of antiseptics in food, but 
expressed themselves as follows : Your committee think that the matter is one 
which deserves further investigation by recognised scientific authorities, with the 
view' to the expression of an opinion that would be regarded as authoritative.'* In 
another section of their report they mentioned the legitimacy of the use of preserva- 
tives as a subject for consideration by the proposed Court of Reference. 

It being obvious that an authoritative expression of opinion must rest on the 
evidence and experience of medical men of recognised authority, the Editors of the 
Lancet addressed a letter to several leading members of the profession, containing 
the following questions ; 

(1) Is the presence of small quantities of salicylic, boric, or benzoic acids, or 

* formalin ' in food, in sufficient quantities to preserve it, injurious to 
health ?** 

(2) ** Should the use of antiseptics for this purpose be forbidden by law altogether ?*’ 

(3) “ Should legislation be brought to bear on the restriction of the amount ?*’ 

(4) ** Should the law insist that when preservatives are used the fact should be 

stated on the label ?*’ 

In answer : 

Sir Henry Thompson wrote that *‘he had long held that the addition of anti- 
septics was undesirable, though unable io produce evidence that any one of them had 
given rise to deleterious action, owing to the impossibility of isolating the precise 
influence of the drug. He objects strongly to the dietetic use of drugs, and is of 
opinion that the name and quantity of the antiseptic employed should be on the 
label, or on a paper setting forth the maker*s or vendor’s name.” 

Dr, Pavy wrote that “ he did not consider our knowledge sufficiently extended 
to permit of its being taken for granted that no injury is producible, though there is 
no evidence of injury to health. He points out that it is the vendor, and not the 
consumer, that is benefited. He considers that notification of the fact of antiseptics 
being employed, and their nature and amount, would be sufficient ; any deviation 
from the notification should be liable to prosecution. With the public interest thus 
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safeguarded, he thinks that advantage might be taken of the power of antiseptics in 
preserving articles of food/* 

Dr* F. J. Allen points out the possibility of daily accumulation of antiseptics 
quite sufficient to produce a gradual lowering of the standard of health, and is of 
opinion that the fact of ati antiseptic being added, and its nature, should be required 
by law to be announced at the time of sale. 

Dr, Sims Woodhead draws attention to idiosyncrasy and cumulative effect, and 
dwells upon our ignorance of the action of certain drugs {e,g,, formalin) on food 
stuffs. He points out that by the use of preservatives foods of inferior quality may 
be doctored.*’ He would make the use of antiseptics illegal unless their nature and 
quantity be made known. 

The late Sir B. W. Sichabdson considered that antiseptics are not only neces- 
sary at this moment, but when used in proper form and quantity, cause no injury 
whatever. There ought to be a license given permitting a certain fixed, and not a 
dangerous, quantity of antiseptic, and it ought to be stated on the label what the 
antiseptic is and its quantity. 

Dr. T. Lauder Brunton writes that “ one must remember that poisons are 
formed in foods by spontaneous decomposition, which may take place after purchase. 
The question to be decided comes to be whether antiseptics are likely to be more 
injurious to health than the natural products of decomposition. His own belief is 
that preservatives are the less injurious. His answers are : (1) The use of antiseptics 
should not be forbidden by law. (2) It is doubtful whether legislation should restrict 
the amount, as the makers will probably use the minimum amount found sufficient. 
(3) The fact of preservatives being used, and their amount, should be stated on the 
label.** 

Sir W. Roberts says that there is no reliable information available, and au 
inquiry is needed.” 

Dr, W. D. Halliburton is not able to give information as to injurious effects 
from his experience, but quotes F. J. Allen as mentioning cases of ill-health in 
children due to boric acid. 

Dr. J. B. Bradbury thinks that “ it is not necessary to forbid antiseptics, but 
that the amount should either be restricted, or the fact of their addition stated on the 
label.” 

Dr. Whitelegoe cannot speak positively, though it is clear to him that the 
law should insist upon a plain statement on tKe label if any preservative be added. 

H. D. R. 

ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Modifications in the Composition of Brandies through Age. X. Booques. 
{Ann. d>e Chimie Analyt, vol. i. [20], pp. 385-389.)— The conclusions deduced by the 
author from his researches are to the effect that the co-efficient of impurities— volatile 
substances other than ethyl alcohol— increases considerably with age ; the proportion 
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of (mdation products (aoidfi and aldehydes) is also largely increased ; the proportionate 
inorease of the higher alcohols and ethers is much smaller, and only relative, being 
ohiedy due to concentration ; the ratio of the higher alcohols to the ethers is larger ; 
and the total quantity of volatile substances, apart from ethyl alcohol, is about the 
same in correspoiidhig volumes of new and matured brandy, the gain in oxidation 
products compensating the loss in ethers and higher alcohols. C. S. 


Eatimation of Salicylic Acid, and its Detection in YS^ine, Beer, etc. P. Preyer. 
(Chem. Zeit,y 1896, xx., 820.) — This paper consists chiefly of a description of the 
tribromophenol method of determining salicylic acid ; and, provided that at least 
twice as much of the bromine is preserft as is required in the reaction, the author 
finds that it is possible to obtain satisfactory results, except in the case of wine and 
beer (as has already been pointed out by Elion). 

The process for the detection of salicylic acid in the latter liquids is based on its 
volatility in presence of steam, and its colour reaction with ferric chloride. Fifty or 
100 c.c. of the sample are distilled until two-thirds have passed over ; the receiver is 
changed and the process continued till only 5 c.c. are left in the retort. A trace of 
ferric chloride is then added to the second distillate, preferably by stirring it with a 
rod moistened with a dilute solution, and any red coloration noted. The method is 
available if the wine contain not less than 0-02 gramme of salicylic acid per litre ; it 
avoids the tedious extraction with ether, etc. {cf\ Analyst, xx., 184), and it has the 
additional advantage of enabling the alcohol in the liquid to be also determined at one 
operation (in the first distillate). Should a smaller percentage of the preservative be 
suspected, the ordinary treatment with petroleum ether must be carried out, as this 
will detect 0*01 gramme per litre {cf. Spicer, loc. cit,). 

The author has been unable to check the process on those wines that, as Medicus 
has observed, naturally give a petroleum ether extract coloured violet with ferric 
chloride ; but as this reaction is only obtained when at least 100 c.c. are used, perhaps 
not more than 50 c.c. of the sample should be taken in testing for salicylic acid. 

R H, L. 


The Effect of Coal-Tar Colours on the Process of Digestion. H. A. Weber. 
{Amei\ Chem, Jour.y 1896, xviii., 1092-1096.) — Experiments on lower animals have 
led to the belief that most of the coal-tar colours used for confectionery purposes 
are quite harmless ; but as there was no published account as to their influence on 
digestion, the author has tested some of those most commonly employed. 

The ferments used were Armour’s pepsin and pancreatin, and the substance to 
be digested, blood fibrin. In each experiment on peptic digestion a mixture composed 
of hydrochloric acid solution per cent.), 100 c.o. ; pepsin, 20 milligrammes; and 
fibrin, 1 gramme, was digested in the water- bath at 3B'’-40\ w^hile in a similar series 
of tubes weighed quantities of the colour were added. Any fibrin remaining undis- 
sedved after the time required to dissolve that in the control tube was removed, 
washed, pressed between filter-paper, and weighed. 
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Pepsin and Oroline This colour, known in the trade as <wid yellow 

or fast yellow^ is a mixture of sodium amido-azo-benzene-di-sulphonate with sodium 
amido-azo*benzene-mono-8ulphonate. The experiments show that it has a marked 
and injurious effect on peptic digestion. In each case the amount of fibrin taken 
was 1 gramme, that of the pepsin 0*020 gramme, and the duration of the digestion 
was three hours. 
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The experiments were also carried out with a /V) solution of hydro- 

chloric acid, with similar results. 

Pepsin and Saffolhie, — This colour, which was found to be acridme red, slightly 
retarded the digestion of the fibrin, but on the whole the author considered its effect 
to be practically nlL 

Pepsin and Magenta, — The fibrin contained in the five test tubes with the same 
proportions of colour as before dissolved in every case in three and a half hours, so 
that magenta appears not to interfere with peptic digestion. 

For the experiments on pancreatic digestion, the mixture consisted of : water, 
100 c.c. ; sodium bicarbonate, 1*5 grammes; pancreatin, 0*3 gramme; fibrin, 10 
gramme. The quantities of pigment added to each tube and the method of digesting 
were the same as before. 

Pancreatin and Oroline Yelloiv, — This colour, which had so marked an effect in 
retarding peptic digestion, was found to have no action whatever on the pancreatic 
ferment, the fibrin in every case dissolving as freely as in the blank experiment. 


Pancreatin and Saffoli'ne, — The duration of the experiment was six and a half 
hours, and the amounts of fibrin and pancreatin 1 gramme and 0*3 gramme respec- 
tively. 
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Tannin precipitated the colouring matter. 




Pancreatin and Magenta, — This had as marked an effect as saffoline in retarding 

digestion. 
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6 . 

0062 

0*73 


The solutions in tests 2 and 3 gave no precipitate with tannin, but in all the 
others the precipitate was either marked or heavy. 

Pancreatin and Methyl Orange, — This behaved precisely like the last two, com- 
pletely stopping the digestion in the two stronger solutions, and retarding it in the 
three weaker. 
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From the examination of these four colours, it appears that while none Interfere 
with both peptic and pancreatic digestion, all interfere with one or the other, and 
are therefore very undesirable in food or drink. C. A. M. 


The Deteotion of Chestnut Leaves in Powdered Senna. L. E. 8 a 3 rre. 

(Amen Jour. Pharm.^ 1896, Ixviii., 587, 588.) — About 0*5 gramme of the No. 60 
^powder is placed in a layer of uniform thickness on a clean glass slide, below which 
is a sheet of white paper. One drop of a 5 per cent, solution of ferric chloride is 
allowed to fall upon the powder, and remains for some time, in the form of a globule, 
unabsorbed. If any chestnut leaves be present, the particles under the drop will turn 
a dark blue or black (tannin) in less than thirty seconds. It is stated that a very 
small percentage of the adulterant can thus be detected. 

Under the microscope the adulteration may often be detected by the presence of 
the tracheids and pitted cells which compose the mid-rib of the chestnut leaf. 

C. A. M. 


On Mat4 or Paraguay Tea. B. A. Katz. (Zeit. Nahr. Untersuch, 1896, x., 
364.) — Pure mate should consist only of the leaves of the Ilex Paraguayensis, which 
have a green colour and a characteristic aromatic smell. It appears, however, that 
much of that sold in Europe, especially when powdered, is mixed with the stalks of 
the plant, which contain no caffeine and are valueless. The author’s investigations 
show that the ash from the extract of mate leaves contains a high percentage of 
manganese and magnesium salts, to which it is thought the plant probably owes 
some of its physiological properties. 

The mean results of the analyses were : 

Per Cent. 


Mineral matter 7*24 

Moisture 9*38 

Total nitrogen 2-05 

Caffeine 1*15 

Albuminoids = (N, excluding that of caffeine, x 6*25) ... 10*75 

Fat and resin 6*57 

Tannin 7*74 

Substances soluble in water 31*18 


Per cent, ash soluble in water 36 05 

„ M „ HCl 71*24 

It is stated that for some time past the young leaves of Ilex aquifolia have been 
used in the Black Forest in the place of Chinese tea. C. A. M. 


ORGANIC ANALYSIS. 

Examination of Bergamot Oil. A. Borntraeger. (Zeit anal. Chem.j 1896, 
XXXV., 523-525.) — In a former communication (Analyst, xxi., 137) the author recom- 
mended the determination of the amount of linalol acetate as a test of the purity of 
an oil, basing his calculations on the standard of 38 per cent. In their recent report, 
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haweveTi Scbimmel an^ Co. state that for the last crop this amount weus seldom 
reached. In ripe and semi-ripe fruits it was 33-84 per cent., rising to 37 per cent, 
when the fruits were ripe. Only in a few instances of Parthian bergamot oil towards 
the close of the season was 40-44 per cent, of linalol acetate found. The difference 
between these figures and those found by the author and Campolo is largely explained 
by the fact that the latter were obtained entirely from the examination of sound and 
ripe fruits of an earlier crop. 

The author concludes, therefore, that it is necessary to supplement the saponifica*« 
tion process by the density and optical rotation of the oil, and asserts that he never 
intended the determination of these constants to be superseded. C. A. M. 

A Reaction for Morphine. C. Kippenberger. (Zeii, anal, Oheni., 1896, 
XXXV., 421.) — On adding to the solution of a morphine salt an alkaline hydroxide, 
and then a solution of iodine in potassium iodide, containing as little as possible 
of the latter salt, a yellow colour is obtained, which, on the gradual addition 
of more iodine, changes to a grass green. This is probably due to a process of 
oxidation. An analogous reaction is obtained with bromine, but is more uncertain 
than in the case of iodine. Chlorine by itself does not give the colour, but on adding 
potassium iodide to the solution after the addition of chlorine, it is immediately 
produced. Apomorphine, treated in the same manner, gives a brown coloration and 
then a precipitate. Other alkaloids, including codeine, do not show any abnormal 
behaviour with the reagent. C. A. M. 


A New Method for the Quantitative Estimation of Alkaloids. C. Kippen- 
berger. (Zeit. anal. Clicin,, 1896, xxxv., 407-421.) — This is based on the fact that 
the compounds formed on treating alkaloids with iodised potassium iodide are soluble 
in acetone, and that on adding an aqueous solution of an alkaline hydroxide, alkali- 
metal iodide and iodate are formed, while the alkaloid remains in solution as 
hydriodide. The addition of an acid liberates the iodine from the iodate, and on 
titrditing this free iodine with thiosulphate, an acidified aqueous solution of the 
alkaloid salt is obtained, from which, after evaporation of the acetone on the water 
bath and addition of an alkali, the alkaloid can be extracted with ether or chloroform 
(preferably the latter). Experiments with weighed quantities of the most commonly 
occurring alkaloids gave absolutely quantitative results when estimated by this 
process. 

In the isolation of alkaloids from cadaveric remains, etc., the reactions for the 
alkaloids are often masked by the presence of other bodies, such as amines, amido 
acids, proteids, etc. In such cases the author extracts the supposed alkaloid by one 
of the usual processes, neutralizes the acidified solution, and adds a solution of iodine 
in potassium iodide, containing 12*7 grammes of iodine and GO grammes of potassium 
iodide per litre, and as much more of the latter as is required to completely dissolve 
the iodine. After several hours, the precipitate is collected on an asbestos filter, 
washed several times with oold water, and dissolved in acetone. The solution is first 
made alkaline, then acidified, and then mixed with water, and the nearly colorless 
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qpatains the alkiJoid as an acid salt. The acetone is. evaporated in the 

r*b^>th^ a little sodium thiosulphate bol^tion added to the still warm liquid, then 
a flight excess of sodium carbonate, and the alkaloid extracted with chloroform or 
ether. With morphine or narceine a different method of extraction must be used, 

amyl alcohol or chloroform from an ammoniacal solution, or chloroform with 
alcohol from an alkaline carbonate solution. Since glucosides do not react with iodine 
in potassimn iodide, the method offers a means of separating them from alkaloids. 
«The author’s experiments on mixtures of alkaloids with the various substances 
likely to occur in decomposing organic matter show the reliability of the method. 

The method is similarly applicable to the estimation of alkaloids in plant 
extracts. The extract is dissolved in acidiffed water, neutralized, and the alkaloid 
precipitated with iodine in potassium iodide. The precipitate is collected, preferably 
on asbestos in a Gooch’s crucible, well washed with cold water, and dissolved in as 
little acetone as possible. The solution is treated with acid and alkali as before, then 
mixed with water, and shaken twice with petroleum spirit (B.P., 30” to 50” C.), 
which removes most of the acetone as well as impurities possibly present. The 
alkaloid is then extracted from the aqueous solution after the addition of sodium 
thiosulphate and sodium carbonate, as described above. 

In order to prevent the alkaloid becoming brown during the evaporation of the 
solvent on the water-bath, the author recommends the presence of a trace of alkali. 
This is introduced by adding ether, which has been shaken with sodium carbonate, to 
the extraction solvent, and the error thus caused may be neglected, since that intro- 
duced by the variation in the amounts of water of crystallization of alkaloids is often 
greater, .\mmonia is not suitable for the purpose, since it is volatile during the 
drying. 

Objection is taken to the common method of isolating pure alkaloids by adding 
acid to the ethereal solution of the alkaloid bases, on the ground that when ammonia 
has been used to set free the alkaloid, the ammoniacal salt has been simultaneously 
precipitated. Moreover, in the case of old cadaveric matter, the salts of amido bases 
will also be separated. C. A. M. 

Estimation of Alkaloids by Titration with Iodine Solution III. C. Kippen- 
bsrger. {ZeiL Anal. Cluvi., 1896, xxxv., 422-471.)— The author has continued his 
investigation on this subject {cf. Analyst, xx. 201, and xxi. 191), and has arrived at 
the following conclusions : 

1. For the accurate volumetric estimation of alkaloids in general in aqueous 

solution by means of iodine solution, it is necessary to standardize the latter against 
a weighed quantity of the given alkaloid. The most suitable strength for the iodine 
solution is ^ or (This is a recapitulation of the conclusion drawn in the 

author’s second paper-— Analyst, xxi. 192.) 

2. The salts of strychnine and brucine, however, in aqueous solution react 
according to the equation Alk.HCl-h KI -f 13 = Alk.HI.Io + KCl, when there is an 
excess of iodine, and 1 molecule of the alkaloid corresponds to 2 molecules of iodine. 
The best strength is N. iodine solution in 6 to 8 per cent, potassium iodide. 

3. Morphine also may be titrated as in (2), provided the amount of potassium 
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iodide be inoreaBed. It is preferable to replace potassium iodide by potcbssium bromide, 
which is added in the solid form to the neutral morphine solution until a white 
precipitate appears. The iodine solution is then added, and, after standing for some 
time, the excess of iodine titrated with standard thiosulphate. Morphine may also 
be estimated in as neutral as possible solution of the sulphate by adding an excess of 
barium iodide and then the iodine solution. Accurate results may be obtained with 
quinine in aqueous solution by adding a large amount of potassium bromide, and 
using the iodine solution in only slight excess. 

4. All the alkaloids may be accurately titrated by dissolving them in a known 
quantity of hydrochloric or sulphuric acid (the solution being as concentrated as 
possible), adding a calculated amount of silver iodide, then the iodine solution, 
filtering after two to three minutes, and titrating the excess of iodine in an aliquot 
portion of the filtrate. The silver iodide solution is prepared by dissolving 1*0 gramme 
AgNOjj and 10 grammes of KI in 20 c.c. of water. The iodine solution N. To 
calculate the amount of silver iodide solution required, the factors 4*7 and 3*5 are 
employed for hydrochloric and sulphuric acids respectively, and the result when using 
this strength of silver iodide multiplied by 20. For example : 0*1 gramme of narco- 
tine dissolved in 10 c.c. of water, containing 0*5585 per cent, hydrochloric acid, 
0*05585 gramme HCl x 4*7 = 0*262495 gramme Agl and this x 20 = 5*2 c.c., the 
amount of silver iodide solution required to convert the alkaloid hydriodide into the 
periodide. An excess of silver iodide must be avoided, but should it have occurred, 
the double salt of the alkaJoid and silver which may precipitate may be dissolved by 
adding more potassium iodide. The details of the manipulation are the same as those 
given by the author in his first paper (see Analyst, xx., 203, Iodine Sohition), In the 
case of quinine, it must not be lost sight of that the compound C 2 oH 24 N 20 j,(HI) 2 .l 4 is 
formed, and that therefore 4 equivalents of iodine correspond to 1 molecule of the 
alkaloid. A. M. 


The Estimation of Acetone in Urine. G. Argenson. {Bull, Soc, Chim,, 1896, 
1055-1058.) — In this method, which is based on Leoben’s reaction, the acetone is 
separated by distillation from the urine, transformed into iodoform by means of 
iodine and potash, the iodoform treated with alcoholic potash, and the potassium 
iodide formed titrated with decinormal silver nitrate solution. 

On distilling urine containing acetone, the whole of the latter passes over in the 
first quarter of the distillate. To obviate the frothing somewhat, a little vaseline may 
be added, but constant attention is required. 

In making a determination, 200 c.c. of the urine are distilled, and the first 
50 c.c. of the distillate collected. To this are added 10 e.c. of an aqueous solution of 
potash (23'* B^., S.G. 1*186), and 5 c.c. of an iodine solution prepared by dissolving 
105 grammes of iodine in a litre of water containing 180 grammes of potassium iodide. 

The precipitate is collected on a filter, washed until the washings give no opa- 
lescence with silver nitrate, and introduced into a flask containing 20 c.c. of a concen- 
trated alcoholic solution of potash free from haloid salts. The filter-paper is freed 
from the small amount of iodoform clinging to it by shaking with a mixture of ether 
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and alcohol in a stoppered flask, the solution being subsequently added to the main 
bulk. 

After being boiled for several minutes to complete the reaction, the liquid is 
cooled, neutralized with acetic acid, and diluted to 200 c.c. An aliquot portion is 
then titrated with decinormal silver nitrate, potassium chromate being used as indi- 
cator^ and from the number of c.c. used the weight of acetone is calculated. 

Tlie reactions involved are : 

(1) GH3.CO.CH3 + 3I3 + 4KOH - CHI3 + CH3COOK + SKI + SHgO 
and 

(2) CHI3 + 4KOH-3KI + HCOOK + 2H2O. 

According to the first equation, one molecule of acetone should give one molecule 
of iodoform ; but in practice the quantity obtained is always less than that required 
by theory, and is not proportional to the amount of acetone in the solution. It is, 
therefore, essential to always work under identical conditions ; and for use with his 
exact mode of proceeding the author has constructed the following table of reference, 
in which is given the weight of acetone corresponding to the volume of silver nitrate 
solution used. 


iiilver Nitrate, 
c.c. 


Grammes uf Acetone 
per litre of Urine. 

Silver Nitrate, 
c.c. 

0-5 ... 


0*033 

20 

1 


0-071 

21 

2 


0-133 

22 

3 


0-200 

23 

4 


0-262 

24 

5 


0-317 

25 

6 


0-372 

26 

7 


0-424 

27 

8 


0-476 

28 

9 


0-523 

29 

10 


0-570 

30 

11 


0-626 

31 

12 


0-682 

32 

13 


0-738 

33 

14 


0-800 

34 

15 


0-854 

35 

16 


0908 

36 

17 


0-962 

37 

18 

19 


1-014 

1-066 

38 


Grammes of Acetone 
per litre of Urine. 

1*118 

1-170 

1-221 

1-272 

1-323 

1-374 

1-425 

1-476 

1-527 

1-578 

1-629 

1-680 

1-731 

1-782 

1-832 

1-882 

1-933 

1- 983 

2- 033 

C. A. M. 


Kew Colour Beaotion of Colsa Oil. Palas. {La Nature, August 22, 1896 ; 
through Ann. de Chimie Anaiyt., voL i. [22], p. 434.) — The rose-red coloration 
produced by agitating colza oil with rosaniline bisulphite is peculiar to this oil ; 
olive oil forms a more or less white emulsion, whilst sesame, cotton-seed, aracbis, 
ricinus, and almond oils are decolorized, turnip, nut, and poppy oil remain unchanged, 
and linseed oil forms a bright yellow emulsion. The fatty acids of colza oil give no 
coloration. 
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The reaction is sufficiently deUoate to detect 2 per cent, of colza oil in olive oil. 
To prepare the reagent, which should be colorless, 30 c.c. of a 1 per ceht. 
solution of fuchsin, 20 c.c. of 34® B. (S.G. 1*308) sodium bisulphite, 200 o.c. of water, 
and 5 o.c. of sulphuric acid, are mixed together in the cold. 0. S. 


On the Banoidity of Pats. E. Spaeth. {Zeit. anal. Cjmm.f 1896, xxxv., 
471-493.) — After a long experimental investigation on this subject, the full details of 
which are given in the original paper, the author has arrived at the following 
conclusions : 

1. The rancidity of fats (lard) is an oxidation process, caused essentially by the 
action of light and atmospheric oxygen. The unsaturated acids (oleic) are first 
attacked with the formation of acids containing less carbon, and subsequently alde- 
hydic substances and oxy-acids are produced. 

2. During the course of oxidation and formation of free acids, the amount of 
volatile acids is considerably increased (cf. Analyst, xxi., 298). 

3. All the acids present have a share in the formation of the free fatty acids. 

4. As the oxidation proceeds, the absorptive cajjacity (for iodine) of a fat corre- 
spondingly decreases, owing to the above-mentioned oxidation and decomposition of 
the unsaturated fatty acids and their polymerization. Fats thus oxidized have a 
considerably higher refractive index than have the normal fats, which must be 
attributed to the polymerization of the unsaturated fatty acids. 

6. In general, fats which have become rancid have a higher melting-point than 
that shown by the fresh fats, C. A. M, 


On the Iodine Number of Cocoa Butter. F, Pilsinger. {Zeit. anal. Chcm.^ 
1896, XXXV., 517-521.) — Keferring to the figures published by Strohl (Analyst, xxi., 
231), the author suggests that the higher limit (41*7 per cent.) might have been due 
to the presence of a certain amount of free fatty acids in the samples, which would 
obviously absorb more iodine than the neutral fat. From the results of the examina- 
tion of cocoa butter from all sources made in conjunction with R. Henking in 1889, 
he came to the conclusion that the iodine number varied from 33*5 to 37*5 per cent. 

C. A. M. 


INORGANIC ANALYSIS. 

Determination of Oxygen by Alkaline Pyrogallol. P. Clowes. {Chemical 
News, vol. Ixxiv., p. 199.)— An evolution of carbon monoxide occasionally takes place 
when oxygen is absorbed by alkaline pyrogallol solution, which, unless determined by 
absorption with cuprous chloride, falsifies the estimation. This can be prevented by 
using a sufficient excess of potassium hydroxide. The following proportions are re- 
commended : 160 grammes of potassium hydroxide and 10 grammes of pyrogallol in 
20&O.C. of solution, made by dissolving the hydroxide in 130 c.c. of water, and adding 
the pyrogallol to this. C. S. 
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On the Standardisiation of Potaesium Permanganate. E. Biegier. {Zeit, 
anal, Chem,^ 1896, xxxv., 522.) — The alteration in the strength of a solution of oxalic 
acid is prevented by the addition of a sufficient quantity of sulphuric acid. A 
solution prepared by dissolving 9*9654 grammes of pure oxalic acid in about 500 c.c. 
of water, adding 50 c.c. of concentrated sulphuric acid and making up to a litre, did 
not qhange in the slightest degree after standing for a year. Twenty c.c. of such a 
solution correspond to 100 milligrammes of potassium permanganate. C. A, M. 


On the Estimation of Sulphur in Inorganic Sulphides. P. Jannasoh and 
O. Heidenreioh. {Zeit, f, anorg, Chem,^ xii., 5, 358.) — The paper describes the 
analysis of commercial stannic sulphide by the method previously suggested (Analyst, 
xvii., 197). The sulphide is heated in a weighed tube, through which oxygen is 
passed, until the sulphur is driven over into the receiver, the tube with its contained 
stannic oxide being afterwards weighed when cool. The receiver may contain 
either 3 to 4 per cent, hydrogen peroxide, or a mixture of very dilute hydrochloric 
acid with excess of bromine. C. H. C. 


Gravimetric Estimation of Selenium. A. W. Pierce. {Zeit, Anorg, Chevi.y 
xii., 6, 409.) — ^To avoid the tedious and frequently incomplete precipitation of selenium 
by sulphurous acid, the author substitutes potassium iodide in an acid solution as 
the reducing agent. The following procedure is given as the best : The solution 
containing the selenium is diluted to 400 c.c., acidified with hydrochloric acid, and 
three grammes of potassium iodide added ; the solution is then boiled for ten to 
twenty minutes, when the selenium will be precipitated as the black modification, 
and will be found to be entirely free from mechanically held iodine. The selenium 
thus thrown down is collected on an asbestos filter, washed and dried at 100“ C. 
until constant in weight. The precipitation and filtration can be carried out in 
thirty minutes. Both selenious and selenic acids can be estimated as shown above, 
but in the case of selenic acid the iodine is not liberated until the solution is boiled ; 
and in order to complete the reaction the solution mtist bo boiled for some time. 
Although selenic acid cannot be determined in the presence of selenious acid, the 
method has the advantage that the total selenium in a solution can be rapidly 
determined, whether it is present as selenic or selenious acid. H. C. L. B. 


Brucine as a Beagent for the Detection of Nitrous Nitrogen in Presence 
of Sulphites. P. Pichard. {Comptes rendns, vol. cxxiii,, p. 590.) — Brucine gives, 
with hydrochloric acid, a vermilion to yellow coloration in presence of nitrites, and 
by this test A nitrous nitrogen can be detected in solution. It is suitable 

for use in the examination of such bodies— drainage-waters, etc. — as contain nitrites 
and sulphites, the latter of which interfere with the accuracy of the Picini, Troms- 
dorff, and Grless nitrogen reactions. The substance is tested for sulphides by lead 
acetate, and for sulphites by a strong acid, and, if sulphur dioxide is detected, the 
brucine test is applied in the following manner. A drop of hydrochloric acid is first 
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added, and then small portions of brucine. In five minutes or so a tint varying from 
vermilion red to bright yellow appears if nitrites are present. 

Brucine gives no coloration with chlorine or hypochlorites, but the following 
salts of brucine — nitrate, chloride, acetate, and (especially) sulphate — will give a 
vermilion red with these bodies. C. S. 

Arsenical Sulphuric Acid a Source of Error in the Haumann •Wagner 
Process for the Estimation of Available*’ Phosphoric Acid. Q-. Loges and 
K. Miihle. {Chem, ZeiL, 1896, xx., 984.) — Naumann's process for estimating the 
phosphoric acid in the Wagner extract of a slag— which consists in a destruction of 
the citric acid by means of 25 c.c. of sulphuric acid and 30 c.c. of strong nitric acid, 
followed by a direct precipitation with magnesia mixture — is so much quicker and 
less troublesome than the ordinary method that it is becoming very generally used. 
Occasionally some irregularities occur in the results obtained, and these appear to 
be due to the presence of arsenic in the sulphuric acid employed. In one instance, 
where the authors used an acid freed from nitrogen (for Kjeldahl estimations) by 
arsenious acid, they found 18*01 per cent, of available acid in a sample that only 
contained 17*68 per cent, of total phosphoric acid, the magnesium pyrophosphate 
being, of course, contaminated with the corresponding arsenate. F. H. L. 

Detection of Fluorine in Silicates and Borates. J. A. Reich. {Chem, ZeiL^ 
1896, XX., 985.) — The material is moistened with sulphuric acid and placed in a 
crucible, which is covered with a watch-glass, convex side down, having a drop of water 
on its under surface. If any fluoride of silicon or boron is given oS^ a white layer of 
silica or boric acid will be found at the edge of the drop, and, after evaporation, will 
appear as an etched line. The two substances may be distinguished by treatment of 
the deposit with water, and by the turmeric-paper test for boric acid. F, H. L. 


Estimation of Boric Acid. Schneider. {CJiem, ZeiL, 1896, xx., 822.) — This 
process depends on the fact that boric acid is completely volatilised on distillation 
from an alcoholic solution. The material to be analysed is extracted under a 
reflux condenser with boiling absolute alcohol, the liquid cooled and filtered, and 
the residue washed with the same solvent. Raw flesh, however, is preferably cut up 
into fragments, and cooked in a well-covered beaker immersed in a water-bath. The 
mass is then cooled, rubbed down to a powder, an equal weight of anhydrous sodium 
sulphate added to absorb the water, and the whole extra»cted with alcohol as before. 
The solution is distilled from a flask immersed up to its neck in the water-bath till 
all the alcohol has passed over ; and if turmeric paper shows that the last drops of 
the distillate still contain boric acid, more alcohol is introduced into the flask and the 
distillation repeated. A quantity of freshly-melted sodium carbonate is dissolved 
in water, and the alcoholic solution added gradually. The mixture is evaporated to 
dryness, the residue weighed, fused, and weighed again, the boric acid- being 
calculated from the loss. 


P. H. L. 
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The Solubility of Barium Sulphate. F. W. Kuster. {Zeit /. anorg. Chem,^ 
xii., 4, 261-271.) — The author criticises the methods employed, and combats the 
oonclusions arrived at, by Fresenius and Hintz, as set forth in their paper on 
The Abnormal Solubility Batio of Barium Sulphate*' (Zeit. /. anal. Chem., xxxv., 
170-183). The results they obtained are not only at variance with the author’s own 
experiments, but also with the observations of Kohlrausch and Bose {Zeit. f. phys. 
Chem.y xii,, 241), and of Hollemann {ibid., xii., 130), who employed more exact methods. 
The author concludes that the figures given by Fresenius and Hintz for the solu> 
bility of barium sulphate in pure water are incorrect, their solutions being obviously 
supersaturated, and gives 1 in 425,000 for the solubility in pure water at 18*3“ C. 
(Fresenius 1 in 100,000, Kohlrausch and Bose 1 in 436,700, and Hollemann 1 in 
429,700). He also shows that the solUbility figures for barium sulphate in solutions 
of salts and in acids are in no way abnormal, but are quite in accordance with the 
modern theory of solution. C. H. C. 


The Examination of Commercial Thorium Nitrate and Separation of 
Thorium from Cerium. B, Fresenius and B. Hintz. {Zeit. anal. Ghem., 1896, 
XXXV., 525-544.) — The authors examined 11 incandescent mantles, manufactured 
between March and October, 1895, which consisted principally of thoria (96*42 to 
9906 per cent.) and ceria (0*38 to 2*02 per cent.) with the object of determining 
whether the ceria was an accidental impurity in the thorium nitrate used, or had 
been intentionally added. 

The sources of thorium nitrate are monazite, containing about 4 to 5 per cent, of 
thoria and 50 to 60 per cent, of oxides of the cerium group (ceria, neodidymia, 
lanthana) ; and Norwegian thorite or orangite, in which the thoria varies very greatly 
(often being 50 per cent.), but in which the percentage of the other earths, yttria, 
ceria, etc., is invariably small. In the preparation of thorium nitrate the purification 
of thorite is therefore considerably easier than that of monazite 

Three specimens of thorium nitrate, in use during March to October, 1895, 
one of which had been prepared from monazite, were analysed in the following 
manner : Twenty grammes of the thorium nitrate were dissolved in about 3 litres of 
water, sodium thiosulphate added, and the liquid boiled. The precipitate was filtered 
off, washed, and dissolved in hydrochloric acid. Any sulphur remaining undissolved 
was burned off, the ash fused with acid potassium sulphate, dissolved in dilute hydro- 
chloric acid, and precipitated with ammonia. The precipitate was washed, dissolved 
in hydrochloric acid, and the solution added to the main solution. The whole was 
evaporated to dryness, the residue taken up with water and a few drops of hydro- 
chloric acid, and again precipitated with sodium thiosulphate. The precipitate was 
filtered off and washed. 

The filtrates from the first and second thiosulphate precipitations were treated 
with ammonia, the precipitates dissolved in hydrochloric acid, the solutions united, 
evaporated to dryness, and the residue taken up in slightly acidified water and 
again boiled with sodium thiosulphate. This treatment was again repeated. The 
filtrates from the two last . thiosulphate precipitates were precipitated with 
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ammonia, tlie precipitates washed, dissolved in nitrio acid, and the united solutions 
again precipitated with thiosulphate. The filtrate was treated with ammonia, 
and the resulting precipitate filtered off, washed, and dissolved in nitric acid. The 
solution was evaporated to dryness, the residue taken up with water, and precipitated, 
warm, with oxalic acid. 

The precipitate (containing cerium, yttrium, lanthanum, and neodidytnium) was 
ignited and weighed, fused with acid potassium sulphate, dissolved, ammonia added, 
and the precipitate filtered off, washed, and dissolved in hydrochloric acid. The 
solution was nearly neutralized with sodium carbonate, and boiled after the addition 
of sodium acetate, acetic acid, and sodium hypochlorite. The precipitate was filtered 
off, washed, dissolved in hydrochloric acid, and again precipitated in the same way. 
It was then washed, dissolved in nitric acid, precipitated with ammonia, filtered off, 
washed, ignited, and weighed as cerium oxide. 

The filtrate was acidified with hydrochloric acid, boiled, and decomposed with 
ammonia. The precipitate was filtered off, washed, and dissolved in hydrochloric 
acid. The solution was evaporated to dryness, the residue taken up in a few drops 
of water, and precipitated by means of a saturated solution of potassium sulphate. 
After standing some time the precipitate was filtered off, and washed with the 
saturated solution of potassium sulphate, dissolved in water containing a few drops 
of hydrochloric acid, precipitated with ammonia, filtered off, washed, and dissolved 
in nitric acid. The solution was evaporated to dryness, the residue taken up in water, 
precipitated with oxalic acid, and the precipitate collected, washed, ignited, and 
wdghed. It contained the neodidymium and lanthanum oxides. 

The filtrate from the potassium sulphate precipitate was precipitated with 
ammonia, washed, dissolved in nitric acid, and again precipitated with ammonia, 
washed, ignited, and weighed as yttrium oxide. Thorium oxide was estimated by 
difference. 

The results thus obtained were : 


Thorium Nitrate (from Monazite). 

Thorium Nitrate. 

Thorium Nitrate. 


£. Merok. 

£. de Hsiin. 

£. de Haen. 


August, 1895. 

July, 1896. 

March, 1895. 


Per cent 

Per cent. 

Per cent. 

Thoria 

47*2600 

46-2066 

44*9410 

Ceria 

0*0885 

0-0463 

0*0910 

Neodidymia (including 

lanthana) 

0-0940 

0-0521 

0-0666 

Yttrium oxide 

0-1430 

0-0373 

0-0070 

Nitzie aeid, water, and 

aoids not estimated 

52-4146 

63-5823 

64-8946 

Zironia 

— 

trace 

— 

Lime, magnesia, iron 

silica 

— 

0-0754 

— 


100-0000 

100-0000 

100-0000 


Calculated on the substance left after burning in an incandescent mantle, these 
corr^ponded to : 
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Thoris 

Far aeni 

99-817 


Far oent. 
99-646 

• • * 

Far oast. 

99-685 

Ceria 

0-186 


0-100 


0-202 

Neodidymia (inolnding 
lantl»na) 

0-197 


0-112 


0-147 

Yttria 

0-300 

• • • 

0-080 


0-016 

Zirodnia 

— 

• • * 

trace 




Lime, magnesia, iron 
silica 



•162 




100-00 100-000 100 000 

Since the amount of cetia found in the 11 mantles (average 1 per cent.) was 
about five times as great as that contained in the most impure of the samples of 
thorium nitrate when calculated on the total quantity of oxides that would be left in 
a mantle after burning, the authors concluded that either the ceria was intentionally 
added, or that the thorium nitrate used was of a much less degree of purity than was 
attainable in 1895« 

To confirm this view, they made mixtures containing 2 02 and 0*38 per cent, of 
ceria, the highest and lowest limits found in the eleven mantles, and showed that by 
precipitating the solutions three times with sodium thiosulphate, and then precipi- 
tating the filtrates with oxalic acid as described above, from 97 to 98 per cent, of the 
cerium oxide taken could be recovered, so that the methods known to chemists in 
1896 were quite sufficient to effect a far greater amount of separation of cerium from 
thorium than was the case in the mantles analysed. G. A. M. 


The Separation of Thorium from the other rare Earths by means of 
Potassium Trinitride. L. M. Dennis. {Jour, Avier, Cheni. Soc.,. 1896, xviii., 947- 
962.)— It is shown that thorium can be quantitatively separated from the other rare 
earths by adding a solution of potassium trinitride to a neutral solution of the rare 
ewth salts. This reaction may be attributed to the weak basicity of thorium, and 
the author’s experiments show that it may be represented by the equation 

ThiNO,), + 4KN3 + 4H2O = Th(OH)4 + 4KNO3 + 4HN3. 

The reagent is prepared by neutralizing a dilute solution of hydrazoic acid 
with a dilute solution of pure caustic potash, and then adding sufficient hydrazoic 
acid to give a distinctly acid reaction. 

In the test experiments with thorium alone, a solution of pure thorium chloride 
was employed which contained in 1 o.c, an amount corresponding to 0*00521 gramme 
of ThPa, as determined by precipitation with ammonia. On adding to this solution 
a few O.C. of potassium trinitride solution, and boiling for one minute, a flooculent 
px^pitate was obtained. This was washed by decantation with hot water, trans- 
fer^ to a filter, ignited, and weighed as ThOo. The amount of thorium dioxide 
obtained was 0*00620 gramme in 1 c.c. Some of the results with mixtures of pure 
salts of thorium, cerium, Ismthanum, and didymium are given in the following table. 
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Taken. 

Found. 

I. 

Thorium 

• • • 

... 0-1800 

0-1294 


Ge., La., Dl, oxides 

... 

... 0-0332 


III. 

Thorium 


... 00785 

00788 


Ge., La., BL oxides 

... 

... 0-2490 

— 

m 

Thorium 

... 

... 0-0670 

00588 


Ge , La., Di. oxides 

• • • 

... 0-8300 

G. 


A Sensitive Form of the Diiodide Heaotion for the Detection of Mercury. 
P, Jannasoh. (Zeitf. anorg. Chem,, xii., 2, 143-146.)— For the ready recognition of 
minute traces of mercury the author operates as follows ; Deposit the mercury on 
copper foil by warming in a slightly acid solution, pour off the solution, wash the metal 
with cold water, and dry with a minimum of friction by means of blotting-paper. Put 
the amalgamated copper at the bottom of a long narrow test-tube, remove the last 
traces of water by sucking air out of the tube. Draw out the latter in the middle to 
capillary bore. By careful heating drive the mercury into the shoulder under the 
constriction, divide the tube at the drawn-out part, cut off the closed end, and place 
the portion containing the sublimate in a cylinder containing a small fragment of 
iodine. The mercury, when converted into iodide, appears scarlet in thick and 
yellow in very thin layers. Half a milligram of mercuric chloride yielded a sublimate 
of mercury which was practically invisible, but was easily distinguished when con- 
verted into iodide. 

A still more delicate method is to place the mercury-covered slip of copper foil on 
a watch-glass close to, but not touching, a small fragment of iodine. Cover with 
another watch-glass, and allow to stand for ten minutes. A deposit of mercuric iodide 
of the same shape as the foil is formed on the glass, and may be further identified 
by the microscope. In this way 0*01 milligram of mercuric chloride may be detected. 

C. H. C. 


The Separation of Mercury from Tin. P. Jaunasch and H. Lehnert. {Zeit. 
/ anorg. Chem., xii., 2, 132, 133.) — The same apparatus is used as for the estimation 
of sulphur in sulphides (Analyst, xvii., p. 197). 

Fill the receiver with dilute nitric acid, dissolve the mixed salts in strong nitric 
acid, evaporate off the excess of acid, dilute to about 300 c.a, add 5 o.c. concentrated 
sulphuric acid, heat gently, and precipitate with hydrogen sulphide. Wash the 
precipitate with warm water, dry at 90** C. Detach the precipitate from the filter as 
thoroughly as possible, cut up the latter into small pieces, and burn in the combustion 
tube with suitable precautions for avoiding the distillation of tarry products, cool the 
apparatus, add the main bulk of the precipitate and burn this also. Mercury distils 
over, while stannic oxide remains behind, and can be weighed. Dissolve the mercury 
in the receiver by evaporating the combined liquids and adding sulphuric acid. 
Bemove nitric acid as far as possible by evaporation, dilute largely with water, and 
precipitate the mercury as sulphide ; filter, wash, dry and weigh. 0. H. G. 
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The Separation of Meroury from Antimony, Oopper, and Areenio. P. 
Jannaeoh. anoty. xii., 5, 359-36A) 

(1) Mercury from Antimony . — ^The metals are precipitated as sulphidas^ filtered 
off, washed, and dried at 95'^ C. The precipitate is removed from the filter and 
placed on one side, the filter-paper cut into strips, rolled up, and placed in the tube of 
the apparatus previously described (Analyst, xvii., 197), the receiver of which is filled 
with dilute nitric acid. Fuming nitric acid is then gradually added until the tube is 
about a quarter full, when it is immersed in hot water (or heated very carefully over 
a naked flame) until solution is complete. The excess of acid js evaporated off by 
heating to 90® or 100“ C. (in a phosphoric acid bath) in a current of dry air or 
carbonic acid. The black residue is treated with the same volume of acid and dried 
once more, then the precipitate introduced, washing in the last particles with dilute 
nitric acid. Concentrated (ordinary) nitric acid is added, dried as before, and evapo- 
rated twice with the fuming acid, finally raising the temperature to 150“ to 180“ C. 
The tube is then connected with the oxygen supply and the receiver, and heat 
applied, beginning at the receiver end, till all the mercury is expelled from the tube. 
When the apparatus is quite cold, the residual Sb02 may be weighed direct, or may 
be converted into sulphide by fusion with sulphur iodide in a stream of sulphuretted 
hydrogen, subsequently driving off the excess of sulphur, and heating the residual 
86383 in a stream of bromine (see Berichte, xxvi., 1422, Zeit /. an, Chem., ix., 201). 
The meroury is estimated in the receiver in the manner already described. 

(2) Merctiry from Copper . — The metals are precipitated as sulphides, washed, and 
dried, the precipitate separated from the filter, and the latter burnt in the weighed 
combustion -tube in a stream of oxygen The precipitate is then introduced and heat 
applied, at first gently, and then more strongly, a stream of oxygen being maintained 
in the tube until all the mercury is driven over into the receiver (which contains a* 
mixture of dilute nitric acid and bromine water). Weigh the residual cupric oxide 
directly by heating the tube till constant in weight, or dissolve in hydrochloric or 
nitric acid and precipitate with soda, etc. Estimate the mercury as before. 

(3) Mercury from Arsenic — ^The nitric acid solution of the mixture is introduced 

into the combustion-tube of the apparatus and dried by heating in a phosphoric acid 
bath in a current of dry air. The residue is then taken up with a drop of water, 
0*6 gramme of magnesia free from chlorine added, well mixed, and again evaporated to 
dryness, the temperature being finally raised to 180“ C. After removing the tube from 
the phosphoric acid, it is cleaned externally, connected with the oxygen supply, and 
heat^ until all the meroury is expelled into the receiver (containing dilute nitric acid 
and 15 c.o. hydrogen peroxide). The tube is allowed to cool gradually, the residue 
dissolved in 5 o.c. concentrated nitric acid, transferred to a beaker, 0*3 gramme of 
citric acid added and excess of ammonia, and the arsenic estimated as magnesium 
arseniate or ammonium magnesium arseniate. C. H. C. 


Notes on BeinsOh^s Test for Arsenic and Antimony. J. L. Howe and P. S. 
Hertins. (Jour. Amer. Chem. Soc.^ 1896, xviii., 963-955.)— The fact that arsenious 
oxide and antimonious oxide (88303) crystallize in isomorphous forms, has led to the 
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oenjeoture that &6 antimonious oxide sabliming from the copper might eometimes be 
mistaken for arsenic. To settle this point, the authors have made a large number of 
determinations with different salts of the two substances, and with the various organs 
of two cats poisoned by tartar emetic. The degree of heat required to sublime the 
antimony was perceptibly higher than in the case of arsenic, and out of 185 tests not 
one 3rielded a sublimate of antimonious oxide showing under the microscope any trace 
of crystallization. They conclude, therefore, that this corroborative negative evidence 
must be considered to have the weight of positive evidence. 

With reference to the substances tested the follovnng notes are recorded : (1) All 
arsenious compounds soluble in hydrochloric acid give the deposit on copper imme* 
diately on heating. (2) Commercial “metallic** arsenic readily gives a deposit, 
(8) Freshly-sublimed “metallic** arsenic (bright crystals) gives no deposit. (4) 
Arsenates deposit only after several minutes* boiling. (5) In the presence of nitric 
acid or chlorates no deposit is obtained, owing to the copper dissolving, (6) When 
aqua regia or potassium chlorate have been used to dissolve the arsenic compound, 
the solution should be evaporated to dryness with hydrochloric acid, and tested, as 
in the case of arsenates. (7) Presence of organic matter does not affect the test. 
(8) If much arsenic be present, only a small portion of the substance should be taken, 
as when a large amount of arsenic is deposited on the copper it does not adhere with 
firmness. (9) Antimony is not deposited as rapidly as arsenic, and the deposit has 
a violet tint, very distinct from the iron-gray deposit of arsenic. C. A. M. 


On the Separation of Bismuth from the Metals of the Copper and Iron 
Groups. P. Jannasoh and S. Grosse. {Zeit,f. anorg, Chem.y xii., 5, 398.) — The 
authors, in the course of a large number of separations of arsenic from the metals of 
the copper and iron group by their dry distillation process {Zeit, /. an. Chem., ix,, 
274), have observed that bismuth, like tin, may be readily volatilized in a stream of 
hydrochloric acid, and found on this reaction a process for the separation of tin from 
the other metals of the above-mentioned groups. . C. H. C. 


Analysis of “ Cap Composition.’* P. W. Jones and P. A. Wiloox. {Chendcal 
News, vol. Ixxiv., p. 283.) — Having found that mercury fulminate is soluble in acetone 
saturated with ammonia, the authors have utilized this property for separating the 
fulminate from antimony sulphide and potassium chlorate in the analysis of “ cap 
composition.” 

The carefully-ground substance is placed on a tared filter-paper (previously 
moistened with the solvent and inserted in a tapped funnel) and exposed to the 
action of acetone saturated with ammonia for three or four hours. It is then washed 
with the same solvent until the washings no longer give coloration with ammonium 
sulphide, and afterwards washed with acetone until the washings leave no residue or 
evaporatioa The residue is dried and weighed ; the loss in weight represents the 
mercury fulminate. The potassium chlorate is then extracted by washing vnth 
water, the an^niony sulphide being left bq)aind. 
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Two analyses of mixtures of known composition are given, via. ; 


A. B. 

Peroantage Peroentage Percentage Percentage 

taken* found. taken. found. 

Antimony sulphide ... 36-47 36-25 37-34 37-22 

Potassium chlorate 33-25 38*71 46*03 46*43 

• Mercury fulminate ... 80*27 30-02 16*61 16*34 

C. S. 


A Hew Method of Oonverting Sulphates into Chlorides. P. Jsnnasoh. 
{Zeit. f. anorg. Chem., xii., 3, 223-224.) — ^The author points out that the method 
(AhaiiTst, xxl, 51), of decomposing silicates by means of boric acid is suitable 
for the conversion of sulphates into chlorides, ae during the fusion all the sulphuric 
acid is expelled, and its place is taken by the hydrochloric acid subsequently employed 
for the solution of the melt. G. H. G. 


lodimetrio Method for the Determination of Carbon Dioxide. J. M. Phelps. 
(Zeit.f. anorg. Chem., xii., 6, 431.) — This method consists of the absorption of carbon 
dioxide by a cold saturated solution of barium hydroxide; the excess of barium 
hydroxide is then neutralized by iodine, and the excess of iodine added is titrated 
with a standard solution of arsenious acid. H. G. L B. 


APPARATUS. 

A Simple Method for Obtaining a Low Temperature. 0. £. Sage. {Pharm. 
Joum., 1896, p. 397.)— The apparatus consists of a 6-oz. wide-mouthed bottle fitted 
with a cork pierced with three holes, one of which is large enough for a test-tube, 
and the others for an inlet and 
outlet air-tube. The inlet tube 
passes nearly to the bottom of 
the flask, while the other passes 
only a short distance through 
the cork, and is connected at the 
other end with a condenser. 

Ihe flask is partially filled with 
ether, and the sample to be 
examined (oil, etc.) is placed m 
the test-tube, together with a 
tiiiermometer. Air is now forced or drawn through the ether, which, as it evaporates 
rapdly, cools the tube, and a temperature of from - 4° to - 5* G. can be easily 
maintamed for a long period. Most of the evaporated ether is retained by the 
condenser, and the air leaving the condenser can be washed by bubbling through a 
flask of water before being allowed to escape. G. A. M. 
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An Improved Laboratory Gee Apparatus. B. Barge. (Chem. Zeit., 1896, 

. XX., 956.) — As shown in the accompanying illustration, 
this apparatus possesses several advantages over the 
ordinary Kipp’s generator. The portion b is closed at 
its narrowest part by a perforated rubber stopper, on 
which the substance to be decomposed rests. Just 
below this point, and near the level of the acid in the 
lower vessel, a small hole is made in the side, so that 
while the spent liquid passes down to the bottom, the 
fresh acid is forced by the pressure given by the tube 
a through this aperture, and therefore reaches the 
solid without contamination. It is claimed that 94 per 
cent, of the acid required to work the apparatus is 
thus made available. The base of the tube a is cut off 
slightly below the level of the stopper ; consequently 
a small quantity of liquid only rises into a when the 
cock d is shut, and the stability of the apparatus is 
not impaired. 

The author also remarks that the ordinary Kipp 
can be improved in this latter respect by cutting off 
the long central tube just below the top of the bottom bulb, and by replacing the 
usual stopper by a tube and clip similar to the one shown at c. R H. L. 


MISCELLANEOUS. 

Alooholio Fermentation. Bduard Buchner. (Ber, d. d. Cliem. Gesell., 1897, 
p. 117.)— The author has succeeded in obtaining an extract from yeast which 
apparently possesses the power of causing alcoholic fermentation. One kilogramme 
of pressed brewers’ yeast was triturated with an equal weight of quartz-sand and 
250 grammes of kieselgnhr until a plastic mass was obtained. With this 100 c.c. of 
water were intimately mixed, and the whole submitted to a pressure of 400 to 500 
atmospheres in a hydraulic press. The resulting cake was then powdered, another 
100 c.o. of water mixed with it, and the treatment repeated. In this way 500 c.c. of 
an extract were obtained, which, after being passed through a Berkefeldt filter, was 
able to induce fermentation in solutions of maltose; glucose, Isevulose, or cane-sugar. 
The yeast extract was a slightly opalescent fluid of a pleasant yeasty odour, which 
had a specific gravity of 1*0416. On heating it a coagulum began to appear at 
35” to 40° C., and on boiling the fluid assumed a semi-solid consistence. Buchner 
considers that the fermentative action is probably caused by an enzyme present in 
the yeast extract, but ibis he has not yet been able to isolate. W. J. S. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC AMALYSTS, 

The monthly meeting of the Society was held on Wednesday evening, February 3, 
in the Chemical Society’s Booms, Burlington House, the President, Dr. Bernard 
Dyer, occupying the chair. 

The minutes of the previous meeting were read and confirmed. 

The following gentlemen were proposed for election : as members — Mr. John 
C. Candy, B.A., B.Sc. (Lecturer on Chemistry at the London Hospital); Henry de 
Mosenthal, F.I.C. (Chemist to NobePs Explosives Company) ; John H. B. Jenkins, 
(Chemist to the Great hiastern Kailway Company) ; Fredk. W. Harris (Public Analyst 
for the Borough of Burnley, Lancs.). As associate — Edward Halliwell (assistant to 
Mr. T. Fairley, Leeds), 

The following gentlemen were elected associates of the Society : Arthur French 
Angell (assistant to Mr. Arthur Angell); W. H. Jackson (assistant to Mr. A. C. 
Wilson) ; Arnold Kowsby Tankard (assistant to Mr. A. H. Allen). 

The following papers were read : 

Some Analyses of Water from an Oyster Fishery.” By Charles E, Cassal. 

** The Composition of Meat Extracts and Similar Products.” By Otto Hehner. 

“ The Distillation of Formaldehyde from Aqueous Solution.” By Norman 
Leonard, B. Sc., Henry M. Smith, and H. Droop Bichmond. 

Bemarks on Formaldehyde.” By Charles E. Cassal.- 


THE ANNUAL DINNEB OF THE SOCIETY OF PUBLIC ANALYSTS. 

This took place, after the annual meeting on January 13, at the Criterion, under 
the chairmanship of the newly-elected President, Dr. Bernard Dyer, About eighty 
members and guests were present, amongst the latter being Mr. T. H. Elliott 
(Secretary of the Board of Agriculture), Professor Thorpe, F.B.S., Mr. Hudson E. 
Kearley, M.P., Mr. A. G. Vernon Harcourt, F.B.S. (President of the Chemical 
Society), Dr. W. J. Bussell, F.B.S, (President of the Institute of Chemistry), Mr. 
J. Fletcher Moulton, Q.C., F.B.S., Professor H. B. Armstrong, F.B.S., Professor J. 
Millar Thomson, Professor Dunstan, F.B.S., Professor Meldola, F.R8., Mr. C. E. 
Groves, F.B,8., Mr. Walter Hills (President of the Pharmaceutical Society, Dr. 
Mesael (Chairman of the London Section, Society of Chemical Indtmtry), Mr. A. G. 
Tamiueray {President of the Institute oi Brewing), Mr. Aubrey Bake, Mr. A. B. 
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Gripper (Secretary of the London Corn Trade Association), Mr, W. P, Eioketts, Mr, 
J. Innes Rogers, Mr. G. C. Barnes, and Mr. F. W. Beck. 

The Chairman (Dr. Dyer), in proposing the toast of The Queen,*' said that 
wherever that toast was drunk this year it would be received with special enthusiasm, 
on account of the fact that Her Majesty was now completing the sixtieth year of her 
reign. It was pleasant to remember that for more than one-third of that long period 
the members of this Society had been able to drink this toast together, and there 
were, he believed, one or two present besides himself who had been present on every 
one of these annual occasions. This year the toast would be drunk with even more 
enthusiasm than in the past, and he sincerely trusted that it might be many years 
yet before any change was required in the formula in which Englishmen expressed 
their loyalty (applause). 

The Chairman, in proposing “The Houses of Parliament," said he would 
venture to linger somewhat longer over this toast, because, owing to the special 
circumstances of the past year, he regarded it as the toast of the evening. They 
had been looking forward to the honour of having with them the Earl of Winchilsea, 
but he was very sorry to have to tell them that he had received a telegram from Lord 
Winchilsea from Hastings, regi’etting at the last moment that his health did not allow 
him to travel up to town. Lord Winchilsea was a nobleman who was well known 
throughout this country for the sympathy which he had with distressed agriculture, 
and, he might add, for the untiring energy with which he expressed that sympathy 
in a practical form by doing all that lay in him to assist the cause of the suffering 
farmer. Had Lord Winchilsea been present that evening, he (the speaker) was sure 
they would have had from him, in reply to the first part of the toast, a speech to 
which they would have all listened with very great interest. They had, of course, 
DO politics in that Society. No doubt many of them had individual views, and 
differing individual views, on such subjects as the fiscal policy of this country ; but 
there was one form of protection about the justice of which every one of them was 
agreed, and that was protection for the British farmer against unfair competition in 
the way of adulterated food products. Upon them, as public analysts, largely 
devolved the duty of enforcing that protection, and it was to show his sympathy 
with them in their work that Lord Winchilsea was good enough to promise to come 
to them that evening. They were sorry that he was ill, and they were sorry to miss 
his speech. They had present a well-known member of the House of Commons, 
whose name would be received with enthusiasm, namely, Mr. Hudson E. Kearley, 
Mr. Kearley was a distinguished representative of English commerce, and his efforts 
towards the improvement of the Food and Drugs Acts were known to them all ; and 
they had lately been allowed to do themselves honour by recognising these efforts in 
electing Mr. Kearley an honorary member of that Society. They also had present 
Mr. Fletcher Moulton, who had served his country well in the House of Commons, 
though, owing to the fortunes of political warfare and to the indiscriminating caprice 
of his constituents, he was at present taking a temporary — they hoped only a 
temporary^ — rest from his Parliamentary labours. It was har^y necessary to remind 
the company that a large and very representative committee of the House of Commons 
had sat for. the last three sessions to consider in what direction their food legislation 
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might be modified or reformed. That committee had collected a vast mass of 
evidence^ to which that Society had — he thought he might say without boasting in 
the presence of their guests — made very valuable contributions, partly through 
individual members, but more especially as a Society through the mouth of their 
valued and very honoured and hard-working Past-President, Mr. Otto Hehner ; and 
he would here say that he was very pleased to be able to take this opportunity 
of publicly thanking Mr, Kearley for the very great assistance which he had given to 
them during that inquiry, in enabling them to put their evidence before the com- 
mittee in a satisfactory manner. This committee had now made a very full and very 
valuable report. There might be minor details in that report with which they could 
not all personally agree ; he would not go into this, for the retiring President, Dr. 
Stevenson, in the very able address which he gave them that afternoon, had carefully 
gone through that report and discussed it, he might almost say, clause by clause. 
But he was sure he might say, leaving aside the details, that their Society was, 
broadly and practically speaking, in cordial agreement with the recommendations of 
the committee, and, in the presence of a representative of the House of Commons, he 
ventured, on behalf of the Society, to express the hope that the recommendations of 
that committee, or many of them, might be speedily transformed into law. They were 
most anxiously looking out for a new Bill, and when that Bill found its way into 
Parliament, they would look to Mr. Kearley and to their other friends there to help 
them in carefully watching the Bill ; to consider any suggestions which they as a 
Society might possibly have to make on it, and to see that no amendments might be 
introduced into that Bill which might even remotely threaten to lessen its efiiciency, 
without thorough discussion and thorough consideration. He thought he was not 
saying too much when he said that they, as public analysts, had done a great deal of 
good work in the past ; they hoped to do better work in the future, but they could not 
do this unless the legal and administrative machinery underwent some improvement 
For this improvement they were now looking to Parliament, firstly, for the sake of 
the food consumer, the great public ; secondly, for the sake of the honest trader ; 
next, for the sake of the British farmer ; and he might say, finally, for their own 
Bakes as officers who wanted to do their duty in as thorough a manner as possible. 

Mr. Hudson E. Kkakley, M.P., said he was glad to have the privilege afforded 
him of responding to this toast, if only for the opportunity of thanking the Society of 
Public Analysts for the great honour they saw fit to confer upon him last year by 
electing him an honorary member of their distinguished body. He desired to say 
that he appreciated that distinction highly, and any work that he might have done 
that seemed, in their estimation, to have entitled him to this consideration at their 
hands, he was sure had been a work of pleasure, and the honour they had paid him in 
conferring this distinction upon him had been far more than any endeavour of his had 
deserved. He regretted that he was alone in replying to this toast. He would have 
liked to have heard the Earl of yV'inchilsea respond before himself for that august body 
of which he was a member, but he would have been especially interested in hearing 
him relate his experience, and the result of the contest that he had been carrying on 
with a great amount of success on behalf of distressed British agriculture. He would, 
no doubt, have referred to the necessity that he felt to exist for soihn amendment of the 
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laws, in order that agrioalturists might be protected from what the Chairman hAd 
called unfair competition. He would, no doubt, in following Lord Winchilsea, have 
said what he was going to say now — that although this question of adulteration was 
a question that materially affected agriculture, it was not only an agricultural question, 
but a question that affected the commercial interests of this country outside the 
agricultural interest, largely — more largely, indeed, in his opinion, than it affected 
agriculture. Still, it was encouraging to find that there was a body of men like the 
analysts of this country looking forward, as those interested in commerce were, to 
some amendment of the law, in order that they might be protected from the unfair 
results that arose owing to the inefficiency of the present laws. The past year, in a 
parliamentary sense, had been an important one to the Society of Public Analysts. 
It had been important by virtue of the fact that the committee for which the Society 
had been working so long, and the appointment of which was mainly owing to its 
efforts, had issued its report. He agreed with the Chairman that that report did not 
contain all that they might have wished, but still, he believed that it would mark the 
commencement of a new and brighter era, not only for the commercial interests of the 
country, but for the public analysts, who had felt, more directly, possibly, than had 
the other bodies interested in this subject, the handicapping conditions under which 
their professional work was carried out so long as the law remained in its present 
unsatisfactory condition. They were all looking forward to some harvest as the 
result of their efforts. Those efforts had been long and arduous, and at times some 
friction had arisen between the views as expressed by the public analysts and those 
who differed from them ; but now the committee had reported they were naturally 
expecting to get some satisfaction in the shape of a Bill which they hoped would 
ultimately become an Act of Parliament. He would suggest that the Bill they hoped 
to see introduced should be one to supersede all the Acts of Parliament at present on 
the statute-book dealing with the subject of adulteration. Personally, he would hope 
to see an Adulteration Bill introduced that would cover the whole field, and not leave 
them, as they were now, with one measure to deal with one article only, another 
measure to deal with food and drugs — and only partially with those ; but that they 
would have a comprehensive, intelligible measure, that analysts could understand, 
that traders could understand ; and he might go further — that the judiciary of the 
land could understand also. He had said that this committee heid led to some 
differences of opinion, some of which, no doubt, were very strongly expressed ; but he 
thought everybody was agreed that the best policy to pursue now was to bury all 
differences and look forward to the happy days that appeared to be in front, subject 
to this Bill being introduced. The most important recommendation of the committee, 
so far as concerned the public analysts, was that there should be set up a court of 
relerence. It would be almost impossible for any satisfactory outcome to arise from 
their endeavours unless certain vexed questions were to be settlefd from time to time 
by such a court of reference. He did not believe it was possible* to put into an Act 
of Parlianient everything that was needed by the commercial interests and the public 
analysts on some of these vexed questions. Taking, for instance, the question of 
standards : the very moment one suggested a standard one wm met by the objeciaon 
on the part of others that if a standard were set up it inevitably meant that every* 
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body in the oounky lowered their goods down to this standard. There wes some* 
thing to be said for that. Bat if they had this oourt of reference they would have, 
he hoiied^ a competent body that would be fully aliye to the necessity of kee^g 
paea with the adulterations that might spring up. It had been his pleasure and 
privilege on the committee to examine, on behalf of the public analysts, many of their 
witnesses. He might say that the witnesses they submitted to the committee were 
experienced men, and naturally highly intelligent. His friend Mr. Otto Hehner he 
would almost describe as a model witness. He was so full of information that a 
special Blue-book might well have been devoted to his evidence, Mr. Hehner 
favoured the committee with most excellent evidence, and he (the speaker) was sure 
that if they succeeded in putting into an Act of Parliament only one-half of his 
recommendations, they would have a very progressive Act indeed. He did not 
propose to go through the various recommendations of the committee, but as he was 
in the presence of two or more representatives of Government Departments, he was 
obliged to give expression to this thought, that they did really require a Government 
department to look after the interests of this question. At present they had the 
Board of Agriculture, a body that, as was pointed out before the committee, was 
interested mainly in the question as it affected agriculturists ; but he did think that 
no particular interest should be singled out for preferential consideration, but that 
the whole of the interests involved — those of the agriculturist, those of the trader, 
and, above all, those of the consuiper — should be considered together. It was diffi- 
cult to suggest what that department should be, because each department, in its 
particular work, no doubt did yeoman service on behalf of its particular interest ; but 
it appeared to him that it would be most advantageous if they could commit the 
responsibility of administering the now law, which ho believed would be passed, to a 
department which made the question of adulteration a leading feature of its depart- 
mental work. It had been heard in evidence that the local authorities were very 
remiss in some districts in working the existing Acts of Pcurliament. It had been 
said that the amount of adulteration that was found, from samples that were 
analysed, bore a definite relation to the amount of activity that was exerted by the 
local bodies. They had been told that so. few samples were taken in many districts 
that the present Acts were practically allowed to be a dead letter. He knew that 
the public analysts thought— and he himself certainly agreed — that it was necessary 
that some central authority should be responsible for seeing that these Acts were 
efficiently administered, but he regretted to say that the committee could not come 
to a favourable decision on that point. It was pointed out that it would be very 
difficult for a central authority to undertake the responsibility of seeing that the Acts 
were actively administered, and be supposed there was no going back on the recom- 
mendation of the committee in that direction, but, nevertheless, he did venture to 
hope, as he had already said, that to one Government Department would be 
entrusted the responsibility of working these Acts on behalf of all the authorities 
concerned. Any movement ih this direction must, he thought, tend to be beneficial 
to all conoemed. The various recommendations of the committee would be of service 
in drawing up a new Bill He could not say, even unofficially, that they were to 
have a new Bill, but he could answer for this, that if the Government did not 
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recognise their work» and did not introduce a Bill, there were certain of them that 
were interested in this question who were prepared with a Bill which, he thought, 
would meet the views, at all events, of the great majority of those present. Person- 
ally, he was looking forward with some amount of interest to the declaration of the 
Quhen’s Speech. He thought that this subject was sufUoiently important to entitle 
it to some recognition immediately Parliament opened, and, without in any way 
holding out any threat to the Government as to the action that would be taken, he 
thought that if the Queen's Speech did not show some recognition of this question by 
an expression of the intention of the Government to introduce a Bill, someone would 
be prepared to ask the reason why. Individually, he would desire to say this : that 
they recognised the position of the Government as rather more difficult than their 
own, for they themselves were in a position of no responsibility, and consequently had 
greater freedom. The Government, on the other hand, naturally had to be somewhat 
guarded in its action upon such a question, but he hoped that the Government would 
see its way to an early opportunity of introducing such a Bill as was wished for. 

Mr. Hehner, in proposing the toast of The Various Government Departments,'’ 
said he believed there was no public officer who had relations with so many Govern- 
ment Departments as the public analyst. He was appointed by a County Council, 
and was nominally a County Council officer, but he was under the control of the 
Local Government Board ; he had to look to the Inland Revenue Department for 
control ; he had to report, in his character of djstrict agricultural analyst (which 
meant as a public analyst under the Fertilizers and Feeding Stuffs Act), to the Board 
of Agriculture ; and, if the recommendations of the Food Products Adulteration 
Committee were carried into effect, he would also in the near future have to do with 
the Board of Trade. In one way this extensive connection with Government 
Departments was a testimonial to the usefulness of the public analyst as an officer, 
but it was not without its dangers. Ona man had only a certain value, and if this 
one man was split between live authorities, the proportion of his total value allotted 
to each might be but small. 

There were present the representatives of two important Government Departments 
with which public analysts were connected. It was not the first (and, he trusted, 
would by no means be the last) occasion upon which the members of the Society had 
had the honour and pleasure of seeing among them Mr. T. H. Elliott, the Secretary of 
the Board of Agriculture. Public analysts ought to be (but unfortunately were not 
always held to be) of importance, and ought to be of use to the agriculture of this 
country, not only in contending against illegitimate home and foreign competition, 
but in stimulating scientific agriculture in many of its aspects. The public analyst 
should have been in past years in a position to exercise a useful influence in raising 
the standard of production of agricultural produce of all kinds, and also in relation to 
many scientific questions in which the agriculturists of this country were concerned. 
Unhappily, however, this bad not been so altogether in the past, but they could look 
forward in the future to receiving able assistance from the BoSird of Agriculture. A 
gr^t many public analysts were also district analysts under the Fertilizers and Feeding 
Staffs Act, but they haduot been able to be of much use in this capacity ; but they 
looked forward, howeveri to an amendment that would increase the efficiency of the 
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Aot, wbich^ although well meaint, had been lyings praotieally speaking, dormant. , He 
thimght he was rightly informed that the time was not far distant when an amend- 
ment would be introduced which would render the Act not merely a paper Act, but a 
really practical, workable measure. 

As to the Inland Bevenue Department, with ^which public analysts were so 
closely connected, he welcomed, in the name of all bis colleagues, both present and 
absent, Professor Thorpe. It was particularly agreeable to him, for reasons which 
he need not specify, to greet Dr. Thorpe, and to extend to him the hand of friendship. 
They looked forward to an entirely amicable relation between public analysts and the 
Somerset House authorities under the regime of Dr. Thorpe, at whose service the 
experience of all public analysts would most gladly be placed. Nothing better was 
desired for public analysts than a close friendship with the Department which Dr, 
Thorpe represented. This friendship must be based, not only upon a unity of pro- 
fessional interests, but also upon a common desire to be of use to the country, and a 
mutual wish of scientific men to work hand-in-hand with one another. 

Mb. T. H. Elliott said that he rose with the greatest pleasure to respond to the 
toast which had been so generously proposed by Mr. Hehner. He felt obliged to 
confess that when he received the invitation with which he had been favoured, he 
felt some hesitation as to whether he was justified, after so short an interval, in again 
accepting the hospitality of the Society. But when he heard that Dr. Dyer, a 
distinguished agricultural chemist, .would occupy the position of president, he could 
not possibly resist the pleasure of supporting him in the chair, and of again meeting 
the members of their Society. The Board of Agriculture had heard of Dr. Dyer's 
elevation to the chair of the Society with very special pleasure, on account of his 
intimate association with agricultural interests during so many years. With reference 
to the toast which had been proposed, he could not but feel that there was a great 
couununity of interest between, the Government Departments and the public 
analysts. They were both the servants of the public ; they worked under very 
similar conditions, and he felt, from what he had read, that the atmosphere of 
criticism in which Government Departments lived was also freely breathed by public 
analysts. Beference had been made to chemistry in connection with agriculture. 
Chemistry had revolutionized the practice of agriculture in this country, and he 
thought that no agriculturist could look a chemist in the face without a feeling of 
gratitude for the great benefits which agriculture had derived from that science. 
Analytical chemistry was of especial interest to agriculturists, and in this connection 
he was glad to say that the number of analyses made under the Fertilizers and 
Feeding Stufis Act was steadily increasing. In the first year during which the Act 
had been in operation 444 analyses were made ; in the next year 615 ; and in the 
three-quarters of the year 1896 for which returns had been obtained, the figures of 
1895 had already been beaten with 673 analyses; so that the services of public 
analysts had been called upon more frequently in 1896 than in any year since the 
passing of the Act. 

Agriculturists, too, were not only consumers but also producers. Mr. Kearley 
had already referred to the speoud interest which the proceedings of the Food 
Products Multeration Committee possessed for agriculturists, who were strongly 
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6a that oommittee, and the Board of Agriculture, and a^;rioulturi«t« 
geoerally, owed a debt of gratitude not only to the committee, but to the witneeees 
who gave evidence before it. He had no authority to epeak with regard to future 
legislation, but he entirely agreed with the view that it would be very desirable that 
they should have one Act in a convenient and easy form, and he hoped that the 
passing of such an Act would be shortly followed by the publication of a similar text- 
book to that for which Dr. Dyer was responsible when the Fertilizers and Feeding 
Stuffs Act was passed. Both as consumers of manures and feeding-stuffs, and as 
producers of agricultural products, agriculturists appreciated the services of Public 
Analysts, and they regarded the Society with the most friendly feelings, because, by 
the contact of thought with thought which was rendered possible by means of an 
institution such as theirs, an increase of scientific knowledge and skill was secured. 
Agriculturists wished the Society every prosperity, believing that such prosperity 
would be to their mutual advantage, and he was glad to have this opportunity of 
expressing his gratitude to the Society, and of most heartily wishing it every success 
in its labours. 

Professor Thorp;b, F.RS., hoped he would not be misunderstood when he said 
that he rose with considerable reluctance to return thanks on behalf of the Govem> 
ment Department with which he was connected. His reluctance sprang from the 
memory of the circumstance that scarcely twelve hours had elapsed since he had had 
an amicable passage of arms with the President, in which he had been worsted as to 
the propriety or necessity of what he might term ** double-barrelled speeches. It 
seemed to him (Professor Thorpe) that when a gentleman so eminently capable as 
Mr. Elliott of responding for the honour done came forward to perform that duty, 
nothing more remained to be said. He had a theory, in which he thought he was 
not singular, that public officials should be like the proverbial good little boy — they 
might be seen, but should not be too much in evidence. Still, in some respects he 
might perhaps lay claim to a certain prescriptive right to a share in the response for 
the various Government Departments, because there were few officials who came into 
contact with so many of these Departments as he himself did. Indeed, he felt him- 
self, to paraphrase the well-known saying, to be the servant of all and the master of 
nona The Government Laboratory not only served the Inland Bevenue and Customs 
Departments, but the Board of Agriculture, the Board of Trade, and the Home Office, 
the War Department, the Admiralty, the India Office, the Local Government Board, 
and the Post-Office — in fact, he ventured to think there were few Government 
Departments that did not in some way or other call upon the services of the Govern- 
ment analysts. 

Some allusion had been made to a matter in which he naturally took a con- 
siderurble amount of interest, viz., the work of the committee which had just reported, 
and from whose endeavours so much was naturally expected. He had read with 
considerable interest and with very great profit the exhaustive statements contained 
in the evidence which was brought before the committee, and he might say in a 
word that with the general conclusions of tbitt report, and especially that section of 
it which might be considered to affect himself more than any other section, he was 
entirely and wholly in. s^eemenk The ^suggested Consultative Board, or Board of 
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Baferetioe, would be, to any man charged with the duties and functions which he 
(the Breaker) had to perform, a very great boon. The old Adulteration Act was 
of course a thing of compromises, and it bore upon its very face the evils of 
compromisea In the administration of that Act a great many difficulties arose 
which had to be solved in the best way that was open, and in a way which, it 
must he admitted, when all was said and done, could not be wholly satisfactory. 
With regard to the question of standards, he might say that at the Government 
Laboratory they had no legal power whatever to fix standards. The question of 
standards was a difficulty which was of course constantly arising. Now, the Board 
of Reference which was spoken of might, he hoped, not only solve this question, 
which was an extremely knotty one, but many others of interest and importance 
both to the public analysts and to the Government analysts. Mr. Hehner had more 
especially alluded to him (Professor Thorpe), and had been good enough to extend, 
in bis characteristic manner, what might be called the right hand of friendship to 
himself personally. He had already said, upon a previous occasion of a similar 
nature, and he repeated it, that it was his earnest desire that those at the Govern- 
ment Laboratory should work in perfect harmony with this Society, as representing 
the great body of public analysts. How this object might best be accomplished was 
of course a matter to some extent to be determined by the operation of the Bill that 
was in prospect ; but he could not help thinking that those little points of difference 
(which after all were perhaps not of a very grave nature) would be materially 
smoothed away by that personal association and friendly discussion which the pro- 
posed Board of Reference would inevitably bring about; and therefore, speaking 
for himself, and he thought he might add for those also with whom he was associated 
in the work of the Government Laboratory, he agreed most cordially with the sugges- 
tion that such a Board should be appointed. 

Dr. J. A. Yoelckke, in proposing the toast of The Learned and Professional 
Societies,” said that his mind had been exercised during dinner as to what distinc- 
tion might properly be drawn between ‘"learned” societies and “professional” 
societies, but with the help of a neighbour whom he would not specify, he bad been 
able to apply a definition which fairly commended itself to him. It was that a 
learned society was a society which existed for the advancement of knowledge, while 
a professional society was a society which existed for the advancement of the 
individual. Both of these two branches he wished to couple together in the toast 
which had been allotted to him. Although the Society of Public Analysts was 
perhaps not so much a learned as a professional society; it must be felt by public 
analysts that as their work became more and more important, so also it became 
more and more important that the true principles of science should be thoroughly 
gnounded in them. They would welcome, therefore, the presence among them of 
Profeasor Yemon Harcourt, F.B.S., the able representative of the Chemical Society, 
whoae work in a scientific direction was particularly distinguished. They had also 
tiM honomr of meeting Dr. W. J. Bussell, E.R.S., the President of the Institute 
of Chemistry^ and he (the speaker) was sure that public analysts especially would 
appreciate the efforts made by that Institute, not only under its present President, 
tel ateo under those who bad gone before him, to give to the chemical profession a 
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proper etwdiog in the ©yes of the. public. It was a very pl^siug reflection that 
many members of the Society of Public Analysts were also members of these two 
societies, and of others which were represented on that occasion, namely, the 
Pharmaceutical Society, the Institute of Brewing, and the Society of Chemical 
Industry, etc. As to their own Society, although, as he had said, it was perhaps not 
a learned Society in the stricter sense of the term, still he thought it might claim to 
be progressing in its learning. It numbered among its members members of some 
of the most distinguished societies which existed for the advancement of science, 
and he hoped that its work in aiming at strengthening the public analyst's position 
and enabling him to grasp and retain the confidence of the public, would be successful 
and would meet with general approval. 

Before concluding, he would like to remind the members of the Society of the 
fact that, by the kindness of the President of the Chemical Society and his pre- 
decessors, their meetings had been allowed to take place in the Chemical Society’s 
Booms for the last two-and-twenty years ; a similar recognition was also due to the 
President of the Institute of Chemistry, the rooms of that Institute having also 
been placed at the disposal of the Society upon several occasions. 

Mr. A. Q. Vernon Harcourt replied, remarking that he could hardly agree with 
Dr. Yoelcker in the distinction he had drawn between a learned and a professional 
society. There were men who studied chemistry purely in the interests of science, 
and there were busier— and perhaps more useful — men, whose work lay in the 
direction of the practical applications of science. 

In a pleasant volume of stories written by Mr, Andrew Lang, there was one 
which bore the title of '' The First Eadical." The principal character was named — 
in accordance with the fondness of savages for repetition — “ Why- Why.” He was a 
gentleman who never took things as he found them, but always asked for causes. 
He seemed, in fact, to be a sort of incarnation of the scientific spirit. It might, 
perhaps, be doubted whether the scientific spirit had not gone too far in this direction, 
and whether men were not sometimes too anxious to arrive at causes (even to guess 
them if they could not find them out) rather than to content themselves with the 
humbler search after facts. But this impatience, this desire for increased knowledge 
of Nature, the impulse to observe a new fact, to look into it, to inquire What is it ?” 

Will it happen again?” “ What is the cause of it?” that really was the basis of all 
scientific inquiry ; and its value as a part of human nature was inestimable. This 
spirit of investigation, for which we had no better name than curiosity or inquisitive- 
ness, this sort of instinct which existed, by no means, be was afraid, in all men, but 
qertfdnly in many — probably in all who were present on that occasion — and also, he 
thought, in all children ; this impulse to try and find out about things, had been of 
much service to humanity. The increase of knowledge to which it had led had 
benefited humanity, for it was the necessary precursor of those technical applications 
of science of which the utility was obvious. No doubt a good deal of t^ public 
support which science received depended upon a well-founded impression that science, 
somehow or other, however uninteresting it might in itself appear, was of benefit to 
maukind. 

There was another aspect of this question, namely, the change of opinion as to 
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tli^ ibtatind us, whidb had been brought about by increased seientifib know- 

ledges The relation of thia world to other worlds^ tbe relation of men Ihetnselves to 
other zUeu and to all other living things, had been cleared up by the inveStigatiOUs 
#hioh had sprung from this desire for knowledge ; and if they compared themselyeS, 
as perhaps with some juSt complacency they might, with at any rate some of the 
previous generations, it might be justly claimed that to this different way of looking 
upon the world were due the advances that had been made. 

One of the chapters in a well-known book by G. H. Lewes, The Physiology of 
Common Life,” began with a panegyric on hunger. It was the chief motive power Of 
humanity. Men engaged in their pursuits put out what energy they did put out 
because of this imperious craving. It seemed to him that those were especially happy 
in whom this general necessity of nature — the need of earning the means of subsist- 
ence — could be satisfied by satisfying at the same time the other craving for fuller 
knowledge. All of them — whether members of learned societies who were engaged 
in teaching, or those who, having a knowledge of science, applied their knowledge in 
dealing with legal questions or as public analysts — all had the advantage of satisfying 
at the same time these two desires, the desire to know, and the desire for the means 
of living. 

He could not quite agree with his friend Dr. Thorpe in his expression of regret 
that there should be “ double-barrelled speeches. There were many topics to which 
he might have referred, but which he was glad to be able to leave in the hands of 
Dr. Bussell. He had spoken of the origin and nature of the scientific spirit, and the 
advantages it conferred upon those in whom it existed, and upon humanity generally ; 
but he had said very little about the learned and professional societies. The reason 
why men gathered themselves together — whether to hear papers read and to discuss 
them, or upon such pleasant occasions as that particular one — was perhaps some 
gregarious instinct ; but there was one very practical and obvious reason for their so 
doing, and that was the advantage to be gained by combination. It was perhaps 
fortunate for the Chemical Society that it very rarely needed to approach any Govern- 
ment Department, but in another learned society with which he was connected, viz., 
the British Association, appeals on behalf of science were 'made from time to time, 
and the advantage of combination at once became apparent. He thanked them on 
behalf of the Learned and Professional Societies. 

Dr. W. J. Bussell also responded, remarking that chemistry could probably 
claim, and indeed required, a larger number of really active societies than any other 
branch of science. The work which these societies had to do rendered it necessary 
that they should stand shotdder to shoulder in order to carry it on, and all smedl 
jealousies between them ought absolutely to be (and he believed at the present time 
were) annihilated. In expressing his sense of the honour done him in asking him to 
respond to this toast, he could only say that he believed the Society which he then 
represented was most honestly and fully deserving of all honour. It did its best to 
niaiutain a high professional standard, and admitted into its body only those who 
could prove they had undergone a lengthened course of study, such as to fit them to 
he chemical advisers. 

Dr. Armstbokg, in proposing ** The Society of Public Analysts,** said that those 
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who iqrera ims^t had been brought so intimately into oonneotion with the Society ae 
not to require much information ooneerning it. He personally had long taken a gemX 
intereet in its proceedings, for shortly before it commenced wozk he came into office 
as om of the Secretaries of the Chemical Society, and in that capacity had had every 
opportunity for taking notice of what the Society of Public Analysts had done. It 
had now attained its majority, and full information regarding its histmry up to that 
pmnt was contained in « the admirable presidential address which Dr. Stevenson had 
delivered to its members some twelve months since. When one looked at the progress 
that had been made in chemistry daring those years, the increase in our knowledge 
appeared marvellous, and altogether out of proportion to anything attained in any 
previous period ; but he thought he was justified, not only in saying that the progress 
of the Society of Public Analysts had been entirely proportional to the progress made 
in the science of chemistry, but also in. claiming for the Society a very high position 
among kindred institutions throughout the world. The public analysts had rendered 
very valuable service in connection with milk, an article specially important from the 
fact that young children were fed upon it during the earliest years of their lives ; but 
he did not feel altogether happy when he heard standards mentioned, and was very 
glad to know from Professor Thorpe that his department, at all events, had no fixed 
standard ; a fixed standard undoubtedly had the effect of raising the quality in some 
cases, but in a far larger number it resulted in diminution of quality. Only a short time 
since he had seen an article in the Journal of the Pasteur Institute, arguing that there 
should be no fixed standard in the case of an article of food like milk. There was another 
point, namely, the use of preservatives. It was not likely that they could get into 
the stomach without producing some effect, and the growing use of formalin and of 
boracic acid, especially the latter, ought to be stamped upon by public analysts. 
Even if the Society’s work had been confined to the subject of milk, its existence 
would have been justified — but it had done an immense deal more than this. It was 
very important that they should not confine themselves merely to the carrying out of 
the technical details of food and drug analysis, and this had been fully recognised 
by tiie leaders of the Society. Men like Allen, Dupr<[', Dyer, Hehner, and others, 
had shown that the body was not merely engaged in professional duties, but was 
also occupied in advancing the science of chemistry. Mr. Allen bad done immense 
service by his wonderful book on Commercial Organic Analysis.” Dr. Dupr6 and 
Mr. Hehner had given to the world most valuable methods of analysis ; and he was 
sure that the Secretary of the Board of Agriculture would be interested in knowing 
of the method for measuring the fertility of soils which had been devised by the new 
President of the Society, Dr. Dyer. With the toast he was proposing he desired to 
couple the name of Dr. Stevenson, who was a very honoured member of the Society. 
Dr. Stevenson and be bad had occasion to work together for many years in the 
Ghemioal Society, and he could say, from his own experience and from that of all his 
colleagues in the Chemical Society, that Dr. Stevenson was a man worthy of the 
utmost respect in every way. His dignity of manner, his sobriety of judgment, were 
well toown, and he had done yeoman service on behalf of the Society of Pnblic 
Analysts daring the two years he had been its President. It therefore affbrded him 
(the speaker) great pleasure to couple Dr. Stevenson’s name with this toast. 
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iDh. BTvmKfiON sftid ib rnm with m fueling of ^oaaxuo thi^ ho xoao to soiftiMStd to 
this toaair and he bad espeoially to return his grateful thazdcs to his old friend 
Iki Armstrong for the warm terms in whioh he himself had been referred ta Be 
had heen aimously looking out for any adTOrse points which might arise in Dr. 
Armstrong’s remarks with regard to the Society of Public Analysts, for it was well 
kuo^ that Dr. Armstrong, although a warm friend of ail science, was yet one of the 
keenest critics of analytical chemistry ; but there were no such adverse points, and 
this would be esteemed a great honour by anyone who knew Dr. Armstrong. 

He (Dr. Stevenson) was one of the founders of the Society, and was its earliest 
Treasurer. Looking back upon the period of two and twenty years that had elapsed, 
be felt that the Society was to be congratulated on the advances it had made. Like 
aM progressive societies, it had undergone a good deal of adverse criticism, but, 
nevertheless, it now comprised most of the important analytical chemists in the 
kingdom. 

Mb. Gasbal said that the task whioh he now rose to perform was an easy and 
most pleasant one, since it was the proposal of the health of the guests who had 
honoured the Society with their presence on that occasion. The list was a long oxm. 
Dr. Thorpe, the head of the laboratory at Somerset House, they received with the 
came cordiality that they had ventured to extend to him last year. And they did so 
not without the hope that in the future the atmosphere that surrounded Public 
Axndysts and the Analysts at Somerset House might be less heavy with thunder- 
clouds and less seamed with lightning-dashes than it had been in the past. Mr. 
Elliott, the Secretary of the Board of Agriculture, was also present, and had told 
them (if not in actual words, at least in spirit) that in the future the working of the 
Fertilisers and Feeding Stuffs Act would result in the awarding of princely emolu- 
ments to those who had the honour to be District Agricultural Analysts. Then they 
had with them the President of the Chemical Society and of the Institute of Chemistry, 
and Mr. Fletcher Moulton, with whose name he would couple the toast, and with 
whom many of them were well acquainted. He believed that in the ante-room that 
evening either Mr. Moulton or Mr. Bicketts, who was also one of their honoured 
guests, had been asked the reason of his presence at a gathering of Public Analysts. 
He thought that all those who had been in a witness-box before Mr. Moulton or Mr. 
Bicketts would kpow that the presence of both those gentlemen among Public 
Analysts was singularly appropriate. He could testify that they were both 
masters of the art of analysing analysts. The President of the Pharmaceutical 
Society was also present; the Chairman of the London Section of the Society of 
Chemical Industry (Dr. Messel) ; the President of the Institute of Brewing (Mr. 
A. C. Tanqueray) ; Mr. C. E. Groves, the valued Editor of the Journal of the 
Chemical Society; Mr. J. Innes Bogers, a distinguished member of the London 
Chamber of Gonunerce; Mr, Beck, a gentleman whom some of the members had 
met in connection with the settlement of various knotty questions ; and many other 
vimtors, in regard to whoup he might say that they were all in every sense worthy 
visitors of the Society of Public Analysts. He asked the members of the Society to 
drink to the health of thoifo who had honoured them by their presence, and by their 
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wajr of doiag so to assure them that the Society of Public Analysts received them 
in all cordiality and with the greatest pleasure. 

Mb. X FiiBTOHEK MouiiTON, in responding, said that he was somewhat surprised 
tha4i this task should be accorded to him, but he had come to the conclusion that he 
had been selected as bmng probably the most remarkable instance of conversion in 
favour of the support of public analysis. He had to make the oonfeasimi that he 
started in early life with a strong prejudice in favour of adulteration. This might 
perhaps seem somewhat original, but it must be remembered that the history of every 
man largely depended upon the circumstances of his childhood, and one of the 
earliest things he could recollect himself was wandering into the laundry and dis- 
covering there some poisonous compound which was used in those regions, and which, 
with that generalizing faculty so characteristic of children, he immediately applied to 
the purposes of food. The doctor, when sent for, was somewhat astonished to find 
that the expected symptoms of poisoning had not set in with sufficient vigour, which 
he (Mr. Moulton) bad always attributed to the fact that, even at that early age, his 
own radical ignorance of the manner in which chemical substances ought to behave 
had shown itself, and the substance, feeling itself out of place, had not taken the 
trouble to behave as it should ; but his comforted parents were told by the doctor 
that, providentially, it was a highly-adulterated article. Under these circumstances it 
was not unnatural that he should start in life with a prejudice in favour of adultera- 
tion, It had been his fate, not once or twice, but often, to be accused of appearing 
in defence of such atrocious practices. The last occasion of this kind that he could 
remember was in 1881, when he was before a Parliamentary Committee on the 
subject of the electric light, and had put Sir William Siemens into the box, and had 
examined him. A very worthy counsel — the representative of the united gas com- 
panies — got up and said in a tone of deep solemnity : Dr. Siemens, electricity is but 
a young science. Now, Dr, Siemens, will you tell the Committee whether we have 
got far enough to protect the public against adulteration 7 * Dr. Siemens had the 
wit to say that the only instance of adulteration of electricity he had ever heard of 
was in connection with greased lightning ! (loud laughter). He desired, however, 
liaving now forgotten the lessons of his childhood, to wish, on his own behalf and on 
that of his fellow-guests, increased prosperity to the Public Analysts. 

Mr. W. F: Keating Stock proposed “ The Editorial Committee of the Analyst,** 
coupling with the toast the names of Dr. Sykes and the past presidents of the Society. 
Gratitude might, he thought, be described as of two kinds, ancient ** and modern 
ancient*' gratitude being taken to represent a feeling of thankfulness for benefits 
already received, and modern** gratitude a lively conception of benefits to come. 
Both kinds of gratitude would be felt by members of that Society in connection with 
the duties of the Editorial Committee, and of Dr. Sykes, who had devoted a very large 
aonoufi^ of time and labour to the duties devolving upon him as editor. 

The toast was briefly acknowledged by Mr. Allen, in the absence of Dr. Sykes. 

Mb. Bbbtbam Blount desired to submit a toast which, although not officially 
announced, would, he was sure, meet with- cordial approval. It was the health of 
those permanent officials who did so much for the Society, though in such an 
unobtrusive way that their existence was sometimes in danger of being forgotten. 
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that the Imainass of ho body cohl^ go on smoothly without a ^eat 
deil of work, which must be voluntary, and which might be dull. - In aubmltting the 
toast of the ofScials, he would more particularly mention their new President, who 
for long had done excellent service as Secretary. The work of an official of this kind 
was not 4o be computed by the minutes be spent in the official gatherings of the 
Society; it meant a great deal ihore than that. It included work performed, very 
likely, at the expense of his own private occupations, and altogether severed from 
those cheering influences which surrounded public service. He would like, also, to 
mention the work of Mr. Bevan, who, in conjunction with Mr. Cassal, the newly- 
elected secretary, would carry on the secretarial business of the Society ; and also 
their most admirable treasurer, Mr. E. W. Voelcker, who, as they knew, had been 
seriously ill, and was even now only partially recovered. They were happy to know, 
as he (Mr. Blount) had learned that evening, that Mr. Voelcker^s recovery was going 
on as well as could be wished, and would, it was to be trusted, be rapid and 
permanent. 

Dr. Dyeb, in rising to respond, said that there were good reasons why his 
acknowledgment of this toast should be a brief one. He had that day forfeited the 
right to reply for the Secretaries, and he had not yet earned the right to speak in the 
capacity of President. But he would not like to sit down without thanking the 
members of the Society, one and all, most heartily and most sincerely, for the honour 
they had done him in unanimously electing him to that chair ; and he could only 
hope that when his term should have expired, he would have done one half of what 
their late good President, Dr. Stevenson, had done to earn the thanks of that Society. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

The Critical Temperature of Dissolution. Application to the Analysis of 
Butter. I,. Crismer. (Bull, de V Assoc, beige, 1896, x., 312-316.) — In his several com- 
munications on the critical temperatures of dissolution (cf. Analyst, xx., 209 and 257 ; 
and xxi., 241), the author has made the determinations in sealed tubes. It is now 
shown that when the critical temperature does not exceed 78^ 0., the boiling-point of 
alcohol, an open tube may be conveniently employed. About 0*5 c.c. of the filtered 
butter-fat is placed in the reaction-tube (which is 7 to 8 cm. long and about 1 cm. in 
diameter), with about twice its volume of alcohol, which must be absolute, or nearly 
so. The tube is closed by a cork, through which passes a thermometer with its bulb 
entirely covered by the liquid, and not touching the sides of the tube. The tube and 
thermometer are gently heated in a larger tube, which serves either as an air- or 
water-bath, the contents being vertically agitated until they give a homogeneous 
liquid. They are then allowed to cool, and the temperature at which they become 
turbid is the critical temperatura The small amount of alcohol ^yi^porating during 
the process does not materially affect the results. 

In the following table the alcohol used had a density of 0*7967 at 16*5® C., and 
contaiaed^ therefore 0*9 per cent of water by weight. The dilute alcohol used for the 
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pardUai determinations in sealed tubes bad a density of 0*8196 at 16*6** C, (««8*85 per 
omit, of water). The figures under a, b, c, etc., show the results obtained on repetitaon 
after adding a little more alcohol 

Critical Tebcpbraturbs. 



With Aloohol 0*7967 Specific Gravity. 

With I^ilute Aloohol 
in Sealed Tube, 

Difference. 

Batter. 

1 

; «• 

; 64-8 

1 b. 
|54-8 

c. 

64-8 

d. 

54-6 

1 

e. ; /. 
54-3 53-8 

1005 

46-7 

2 

/ 64-5 

54-5 

54-5 

64-2 



1005 

46 

3 

i 57 

57 

57 

— 

i 

103 

46 

4 

: 54 

54 

— 

— 



100 

46 

6 

, 60 

50 

. 

— 

! 

95*6 

45-6 

6 

66 

— 

— 

— 


102 

46 

7 

66-5 

56-2 




102-5 

46 

8 

32 

52-4 

52-5 

52-4 

51-2 ' — 

98*2 

46-7 

Margarine 
k mixtures. 

1 

78 

78 




124 

46 

2 

72-2 

72-2 



— 



118 

46-8 

3 

725 

_ ! 

— 

— 

; — 

118 

46-6 

4 

78 1 

— ’ 

— 

— 

1 i 

123-8 

45-8 

5 

69 j 

— 1 



— 

1 

115 

46 

6 ' 

63-8 i 

- i 

— 

— 

{ 

109 

45-2 


When figures are obtained materially lower than those given here for butter, 
the author’s experience is that they are either old and rancid samples, or fresh butters 
badly prepared from acidified cream. As was pointed out in a former paper (see 
Analyst, xxi,, 241-243), the lowering of the critical temperature is proportional to 
the acidity of a fat. By neutralizing such butters with a 10 per cent, solution of 
potassium carbonate, and washing the fat with hot water, the normal critical 
temperature is obtained. 

It is a curious fact that the number of c.c.’s of alcoholic KOH required to 
neutralize 2 c.c. of butter fat in 20 c.c. of absolute alcohol, when added to the figure 
representing the critical temperature of the acid butter, gives approximately the 
critical temperature of the neutralized butter. 


Alcohol 0*8196 Specific Gravity at 15*5*’ C. in Sealed Tubbs. 


Number of Samples. 

Mean Critical 
Temperature. 

•c. 

Acidity in KOH 
for 2 c.c. 

C.C. 

Critical Tempera- 
ture of Neutralized 
Butter. 

“C. 

Difference between 
the two tempera- 
tures. 

“0. 

(a) 3 at 80°— 90° 

88-5 

7-6 

96-4 

7-9 

(6) 14 at 90“— 96° 

935 

4-8 

98-2 

4-7 

(c) 69 at 96*— 102° 

9912 

1-2 

101-7 

2-6 

(d) 17 at 102°— 106° 

108-9 

10 


— 


See also A von Asbdth on this subject (Analyst, this volmne, page 21). 

C. A M. 
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On the Volumetric Determination of Starch hy Meane of Iodine Elution. 
Xtemie T. Littleton. {Amer. Chenu Jow., 1897, xix., 44-49.)— The object of this 
inveatigation was to determine whether small quantities of starch could be deter- 
mined colorimetrically by means of the iodine reaction, as has been stated by several 
woiWs in this direction. 

A standard solution of iodine was prepared, which contained iodine dissolved in 
potassium iodide in the proportion of 1 molecule to 1 molecule, and this was used in 
conjunction with a standard solution of wheat starch containing 0*1 gramme per litre. 

Temperature was found not to have much effect when the rise was not more 
than 5* C., but above this the colour gradually became fainter, and almost disappeared 
when the temperature had risen to 15 degrees. 

Potassium hydrate, when added to the extent of 0*002 gramme, caused 1 gramme 
of starch to dissolve rapidly, and did not affect the colour of the starch iodide solution 
if thc^alkali were exactly neutralized before the addition of iodine. 

Solutions of various kinds of starch were then compared, an exceptionally pure 
specimen of arrowroot starch being taken as the standard, and the heights of the 
columns of corresponding colour being compared with this. The strengths (which 
varied inversely as the heights of the columns) were as follows : Arrowroot, 100 ; 
potato, 97 06 ; wheat, 94*81 ; tapioca, 90*41 ; and rice, 83*83. These results were 
about what one would expect from the known relative size of the starch granules. 
Hence, rice starch, with its smaller granules and consequently probable larger 
amount of cellulose, should not show as high a percentage of true starch as arrow- 
root with its larger granules. Experiments made to determine whether the quantities 
of starch and iodine required to produce the maximum colour had a definite ratio 
showed that this was the case. Thus 0 007 gramme of starch required 0*00448 
gramme of iodine, and 0*001 gramme required 0*00064 gramme ; but this only held 
good when a solution of iodine of a single strength was employed, for when the same 
quantity of starch solution was tested with iodine solutions of different strengths, the 
results were quite irregular. This was ascribed to the dissociating effect of the 
additional water contained in the weaker iodine solutions, and this view was confirmed 
by other experiments described in the paper. Therefore, in using the method, it will 
be necessary to compare substances whose percentages of starch do not differ widely. 

It is further shown that chloroform will extract iodine from moist starch iodide, 
although the contrary is stated in Thorpe^s “ Dictionary of Applied Chemistry,” 
iii,, 565* 

The general conclusion arrived at is that, on account of the easy dissociation of 
the so-called starch iodide, the method is only available with substances containing a 
large amount of starch, and the colorimetric comparisons must then be made under 
conditions very nearly identical This limits very considerably the application of the 
process in the examination of food material, although in occasional cases it may be of 
value. C. A. M. 



W TSfi AS&LY&I. 

On the Purification of Phenyl- OluooBaeone. L. Hugounenq. {Jour, Pkofm, 
Chim., 1896, 447, 448.) — Anisol (CeHg.O.CHg) is substituted for acetone in the re- 
ctystallizatipn of the washed glucosazone. The impure osazone is washed in the 
dold with water, alcohol, and acetone, re-crystallized from hot anisol (B.R 152154*’) 
and the crystals washed with dilute alcohol. They are then perfectly pure, and melt 
ait 204®-205® C. The advantages claimed are that less solvent is required, and that 
the penetrating odour of acetone is avoided. C. A. M. 


On the Messinger Method of Estimating Acetone. H. C. Geelmuyden. 

(Zeit anal. Chcm., 1896, xxxv., 503-516.) — Messinger’s method (Zeit. anal. Chem., 
ixix., 696) consists in adding potassium hydrate to the acetone solution, then shaking 
with an excess of standard iodine solution, liberating the excess of iodine with hydro- 
chloric acid, and titrating with thiosulphate. The author employed this method for 
the estimation of acetone in the breath and urine of animals, and having to work 
under very varying conditions, made control experiments to deternxine to what extent 
these influenced the accuracy of the results. 

For determining the amount of acetone given off in the breath by rabbits a 
respiration apparatus, constructed on Pettenkofer’s principle, was employed. The 
animals were enclosed in a cage through which a continual stream of air was drawn, 
which, on issuing from the cage, was divided into a main and branch current, both of 
which were mechanically measured. It was not possible to determine the acetone in 
the branch current by conducting this through a mixture of potash and iodine 
solution, since, as was shown by Collischonn, the mixture soon ceased to convert 
acetone into iodoform, and after half an hour became completely useless. But by 
passing the current through strong potash alone, all the carbon dioxide and a portion 
of the acetone were retained, which latter could be subsequently titrated. The air 
was then passed through a tube containing hot copper oxide, and the carbon dioxide 
produced was absorbed by baryta in a modification of Pettenkofer’s tube (Analyst, 
this volume p. 83). 

Blank experiments proved that besides acetone no other volatile organic substance 
was given off in the breath of animals ; and in other experiments in which weighed 
quantities of acetone were volatilized in the empty cage the amount found corre- 
sponded with that taken within from 5 to 10 per cent. 

It was also proved that the strong potash required by this method did not have 
any decomposing influence on the acetone retained by it (at least within twenty-four 
hours), but before adding the iodine solution it was found necessary to dilute the 
lii^uid with from 2 to 3 times its volume of water, since, otherwise, the formation of 
the iodoform was so instantaneous that particles of iodine were mechanically enclosed. 

In the Messinger - Huppert method of estimating acetone in urine a certain 
amount of loss appears to be inevitable, this loss, according to the author’s experience, 
incre^ing with the amount of acetone present. In experiments in which only trifling 
amoUntU of acetone were added, the mean loss in five determinations was 6*75 per 
cent of the total quantity added when the distillate was cooled with ioe,*aDd 
8*30 per cent, when this precaution was not taken. Before adding the iodine solution 
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to the acetone distillate, the latter, when cooled with ice, shonld be raised to a 
temperatore of IS*" to 20* 0. by the addition of hot water. 

Since all normal urine contains traces of volatile substances which combine with 
iodine, a correction must be made for these. In the case of human urine this 
amounted to from 0*58 to 1*35 milligrammes, calculated as acetone per 100 c.c. 

. The addition of urea is not advisable, unless the urine under examination 
contains large quantities of nitrites, since the distillation, even without the addition, 
yields results which are too low, and the urea usually lowers the amount still further. 

0. A. M. 


A Contribution to the Chemistry of Animal Fats. C. Amthor and J. Zink. 

(Zeit, anal Ghent, ^ 1897, xxxvi., 1-17.) — While introducing no new methods, the 
authors have determined all the usual constants of the fat of a large number of 
animals and birds which, in many cases, had never been previously examined. Their 
mean results are given in the subjoined table, in which the Hiibl number was 
determined by adding an excess of 50 to 60 per cent, of iodine, the Reichert number 
on 2*5 grammes of fat, and the acetyl number by the original method of Benedikt. 
The melting-point was taken in a capillary tube, closed at one end, and the two 
numbers given are respectively those of the commencement and end of the fusion. 


Fat. 

Sp. ( 
15- 

Sr. at 

C- 

Melting 
Point. ! 

• 

Solidifica- 
tion Point. ' 

Iodine ^ SaxMnlfi- . 
No. cation No. 1 

. 1 

^ ^ i i 

^ ■ £:i : (2-? ; 

6 

a 

*9 


i Fatty 
Acids. 

o 

•M* 

£ 

< 

6 : 

« 1 

ii' 

6 

< 

Klk 

0-90-J5!o'i>5«4, 

49-5*2 

53-55 ! 

37 -3» 

48-50 

35*0 27 -b il951;201-4 | 

r 

stag .. 

0'9670|0-lHMi5; 

51-52 

50-52 

89-40 

46-48 

25*7 23-6 199*9:201*3 

— 

Fallow Deer 

0-9615 0-9.V24, 

52-53 

50-58 

40 ; 

47-48 

26-4 28-2 195 6:201*4 


Chamois 

0-9697 

0*9546 

64-56 

57-58 I 

j42-43i 

51-5*2 

25*0 ; 24-4 :;203*8 206-6 i 

— 

Roebuck 

0-fKJ59 0-90221 

52-54 

62-64 i 

89-41 f 

49-50 

: 82*1 27-9 j 199*0;200-6 ! 

95-8 

Wild Boar 

0-9424 ;0-9338 

40-44 

39-40 ! 

22-23i82*5.38*5 

76-6 i 81-2 l!l 95-1 203-6 

— 

l)og 

0-9229 

0*9278; 37-6-40 

80-40*5 

•21-28 34 •6-85*5 

' 68*5 \ 50*15;. 196-4 199-15 

95-65 

Fox 

0-041*2 

0-9492 

ri5-40 

41-43 

24-26, 

36-87 

79-7 ’ 65*4 !1191-7 

‘205-7 i 

— 

Badger .. 

0*9220 

09*280 

80-85 

34-36 

17-19. 

28-30 

i 71*3 ! 78-0 1,193-1 

193-7 ! 

96*0 

Domestic Oat 

(>•9804 

0*t)-25l 

39-40 

40-41 

24-26; 

.85-30 

64-5 ; 64-8 1,190*7 

— 1 

90*0 

Wildcat 

0*0804 

0-9306 

37-88 

40-41 

26-27 i 

86-37 

. 57*8 j 58-8 I!199*9 

201-8 - 

Pine Marten 

0*9315 

— 

88-40 

89-43 

24-27 

35-37 

70-2 ; 58-0 1 1204 0 

— ! 193-0 

Polecat .. 



— 1 


84-40 

— 1 

86-27 

62-8 1 60-0 jf — 

_ ; 


Hare 

0*0340 

0-93611 

35-40 

44-47 

17-281 

86-40 

102*2 i 93*3 !i200-9 

209 0 

95-2 

Tame Rabbit 

0*0842 

n *92641 

40-42 

44-46 

22-24 

87-39 

69-6 : 64-4 !i202*6 

218*1 , 

— - 

Wild Rabbit 

0*0308 

0.'94*4C 

85-38 

39-41 

17-22' 

85-86 

99-8 101-1 iil99-3;*209 5 

_ 

Goose . . 

0*0274 

0*9*257 32-34 

83-40 

,18-20' 

31-32 

67-6 ' 05-8 ’'193-1 !202*4 ' 

.... 

Wild Qooae 


- 1 

— 

34-40 


83-34 

99-6 ; — ii — 

— ; 

— 

Wild Qoose^ 

0-0158 

0*0251 

— • 

36-88 

iia-20 

82 

67-0 65*1 1190*0 196 4 , 

— 

Duck . . ; 

' 


36-39 

— 

*22-24 

— 

, 58-5 1 i; — 

; 

— 

Wild Duck 




1 

86-40 

j 15-20 

80-81 

84-6 1 — ! 198-6 

— 

— 

Turkey .. 

0-9241 

0-9283' 

33-40 

38-40 

,21-27i 

32-84 

; 66-7 1 64-6 j;i98-6 iiOO-B ] 

— 


0*9220 

0*9385 


38-89 

1 •- ! 

31-32 

: 81-15 70*7 .1200 6 210-1 i 

— 

tJiaowxxsic 

0*9296 

0*9874 


80-88 

t ^ ! 

25-28 

121-1 il20-0 201*6 199-3 : 

— 

Pigeon . . 



— 

— 

88.30 


38-34 

; 82-8 ; — : 


— 

Starling.. 

— 

— 

30-36 

38-89 

;i5-i8 

80-81 

88-7 : 79-4 ' 209*2 

; i 

! 

“-*■ 


♦ Two yean In captivity. 


o i 
A 1 

1 

Acidity No. 



1 i ■' 

O 

\< 

j 

Fresli, 

Old. 

A. To 

1 — 

: 

1 . , : 


I 3-50 5 tt(i 

l 70 18-4; 2 ft0; 5.3 0 


year) 

year) 


1*80: 7-6j 3*2oi 
0‘89;12*0! l‘74i 3 -3(8ome mouths) 
0-68 29-3j 2 00: 4 5 Oi years) 

0- 67il0-9 i (2 years) 

1- 3043-1, 5-90 15-9 (2 years) 

0-86 18-11 5-30; 7 2 Oi years) 

0- OOilO-O; 2-30 25-C (1 year) 

2- 5 jl9-6i 9'30l — 

1- lOj - |i2 C5i 

1- 50 34 *8; 2*73 6 (0 months) 

2- 80 81*0' 6*20 
U*70j41*7 7*20 

0- 9S;27-0; 0-50 

j4V0; ols! 

1- so; — 

rOOj — j i-60i 2*3<some months) 
, 4-00 — 

210 46-8 5-00 


Beferring to the abov^ results, the authors drew a number of general conclusions *. 
In the case of tallow-like fats a bi^ specific gravity of the fat was accompanied by a 
high melting<-point and low iodine number. . The iodine number of the fats and fatty 
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acids decreased on keeping, whilst, on the other hand, in the case o! many fats, such as 
that of the stag, dog, and wild boar, the acidity number increased. The acetyl 
number of the fats also became greater with age. The iodine number, and generally 
the acetyl number, were lower in the fat of domestic animals than in that of the 
corresponding wild animals. Similarly, a difference was noticeable in the case of the 
birds, the fat of the domestic goose, hen, and duck being larddike, whilst that of the 
related wild birds was oily. 

In four cases the fats exhibited marked drying properties, three of them becoming 
quite solid in the coarse of seven or eight to twelve days when spread in a thin layer 
on a glass plate. This property was possessed by the fat of the hare, wild rabbit, 
wild boar, and, in a lesser degree, by that of the blackcock. 

The fat of the wild boar differed from common lard in having a higher specific 
gravity, iodine number, and acetyl number, and especially in the above-mentioned 
drying property. 

Fox-fat differed from that of the cat and dog in its higher iodine number and 
specific gravity, but more particularly in its high acetyl number ; while the principal 
differences in the fats of the common and wild cats were the higher Eeichert and 
acetyl numbers, and the considerably higher acidity numbers of the latter. 

Polecat-fat was quite liquid, and showed somewhat lower constants than the fat 
of the marten. The fat of the dog and cat were very similar in appearance to lard, 
which they also resembled in analytical results, with the exception of the acetyl value. 

Of the different bird-fats examined, that of the blackcock was noticeable for its 
drying properties and high iodine number. When spread in a layer on glass it 
gradually set to a varnish, which, however, still remained sticky. After fourteen 
days drying was still proceeding. After being dried for ninety-five days, the iodine 
number of the fat had fallen to 29*7. C. A. M. 


The Separation of Alkaloidal ISxtraots. O. Platt. {Jour, Amer, Chem, Soc., 
1896, xviii., 1104.)— The persistent emulsions which frequently occur in the analysis 
of alkaloids, as, for instance, in the ether and benzene extractions by the Dragendorff 
method, may be separated in a few minutes by filtration through cotton-wool in the 
following manner: The filter tube, which is similar to a Soxhlet tube, is fitted 
through the cork of an Frlenmeyer flask, while a stout platinum wire, bent at the 
upper end, passes through the constricted portion of the tube to the bottom of the 
fl^k. Washed cotton is packed firmly in the tube to a depth of about 4 c.m., and 
the apparatus is connected with a filter-pump. After filtration the separated liquids 
may be carefully poured into a separating-funnel and treated in the usual way. 

C. A, M. 


Estimation of Caffeine in Tea, Coflbe, etc. A. Belaoour. (Joum, Fharm, 
1896, 490, 491.)— It is claimed that the following method is very rapid, and 
gives completely accurate results : Two grammes of the finely-divided substance are 
bi^ed in a 100 o.e. flask for 10 minutes with 80-90 c.o. of water; alter cooling, 4 c.c. 
of basic lead acetate are added, the liquid made up to the mark, shaken and filtered. 
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aticalold ccmtained in 50 c.c. of the filtrate is then extracted with chloroform in 
the usual manner and weighed. In the case of green tea or green coffee the caffeine 
is erystalline and colourless, but with roasted coffee it is slightly brown. 


C. A. M. 


The Assay .of Fluid Extract of Coca. O. T. Kingsley. {Amer. Jour, Phann,^ 
1896, Ixviii, 609.) — Eight fluid extracts representative of those found in the market 
in the United States were examined. After preliminary experiments, Lloyd’s process 
was found to give the best results. The green coloring matter was removed by 
dissolving the crude alkaloid in acidulated water and filtering ; the i^lution was then 
made alkaline with ammonia, and thh alkaloid extracted by shaking out with chloro- 
form. In each assay 10 o.c. of the fluid extract were taken. The percentage of 
cocaine found varied from 0*335 to 0-675, the mean being 0*544. C. A. M. 


The Separation of Codeine and Morphine. L. Pouquet. {Jour. Phann- 
Chim,, 1897, xvii., 49, 50.)— This method of separation depends on the greater 
solubility of codeine in anisol. Pure anisol (specific gravity 0*991 and B.P. 152*) 
dissolves codeine readily in the cold, and its solvent power increases as the tempera- 
ture rises. Morphine, on the other hand, is quite insoluble in cold anisol, and only 
slightly soluble in the boiling liquid. The following table illustrates this difference in 
solubility at different temperatures : 

Temperature ... 0" C. 16^0. 32*^0. 100“ C. 150“ C. 

Morphine, per cent. . . . insol. . . . insol. . , . insol. ... 0 95 . . . 4*80 

Codeine, per cent. ... 7*80 ... 15*28 ... — ... 164 00 ... — 

It is remarkable that the solubility of codeine is greater after it has been 
crystallized from anisol. Thus, after one crystallization the alkaloid dissolved to the 
extent of 10*76 per cent, at 0* C. 

An experiment was made on a mixture of 1*044 gramme of codeine and 0*710 
gramme of morphine. This was exhausted by trituration with 20 c.c. of anisol at 
15* C., and the residue washed with an addition of 10 c*.c. and dried. The amount of 
morphine recovered was 0*702 gramme, C. A. M. 


Estimation of Nitrogen in Guanos, etc. V. Bohenke. {Chem, Zeit, 1896, 
xx., 1081.) — In consequence of certain criticisms on his past work, the author has 
reinvestigated three of the different processes that have been recommended. for this 
analysis ; (1) Forster’s modification of Jodlbauer’s process, (2) the Ulsch-Kjeldahl 
method, and (8) Haselhoff’s plan of extracting the guano with water. The samples 
examined were 10 in number, consisting of natural guanos, mixtures of the latter 
with increasing amounts of sodium nitrate until they contained about 5 per cent, of 
nitrogen as NgO^, and ordinary commercial saltpetre, the total nitrogen present 
varying from 0*34 to 15*65 per cent. 

The resultB obtained show that the Ulsch-Kjeldahl process always gives the 
cmAept yield of nitrogen ; and that the Jodlbauer-Forster method is equally exact. 
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act only up to the limit of 2 per cent, of nitrate nitrogen, as stated by Franke,'^ but 
even when 5 per cent, is present. In two oases HaselhofiTs process gave only 6*70 
and 6*80 per cent, of total nitrogen, instead of 7*71 and 7*46 per cent, respeotiv^y ; 
and further investigation showed that this deficit was due, not to ** easily soluble 
organic nitrogen compounds ” (Franke, loc» cit), which expression can only mean 
ammonium oxalate, but to such substances as uric (or hippurio) acid and guanine. 
These latter, on distillation with caustic soda or reduction with iron and sulphuric 
acid (Ulsch), only yield from 2*7 to 11*8 per cent, of their nitrogen in the shape of 
ammonia. 

Haselhoff's extraction process, therefore, gives satisfactory results when uric acid, 
etc., is practically absent ; but it is not adapted for the analysis of guano and similar 
manures. 

In the presence of much nitrous acid, both the UIsch Kjeldahl and the Jodlbauer 
methods return too little total nitrogen ; it is consequently necessary in such cases to 
oxidize the substances first ; but the author baa not yet succeeded in elaborating a 
convenient plan for doing this. P. H. L. 


INORGANIC ANALYSIS. 

The Estimation of Cadmium as Oxide. By Philip E. Browning and Louis 
C. Jones. {Zeits. Anorg. Chem,, xiii., 2 and 3, p. 110.) — The authors have repeated 
MuspratVs methods for the estimation of cadmium as oxide, and show that the 
inaccuracies which he found, owing to reduction of the oxide, can be avoided, and 
the precipitation of the element as carbonate and conversion into oxide serves as a 
reliable method for the determination of cadmium. 

The authors operated on quantities of cadmium sulphate corresponding to from 
0*1140 to 0*2555 gramme cadmium oxide. They proceeded in the following manner : 
Weighed quantities of cadmium sulphate were dissolved in hot water, diluted to 
about 300 c.c., and a 10 per cent, solution of potassium carbonate was slowly added, 
and the solution shaken constantly, until no further precipitation took place ; the 
solution was then boiled for fifteen minutes, and the precipitated carbonate converted 
into the crystalline form. The solution was then filtered into a Gooch crucible 
containing a layer of ignited asbestos, the precipitate, after careful washing, was 
dried, and heated to redness until constant. The authors show that the estimation 
yields reliable results, and that the process is much more expeditious than that 
proposed by Muspratt. The results are, however, liable to be a little too high, owing 
to the presence of small quantities of potassium carbonate. 

H. C. L. B. 


The Quantitative Estimation of Bismuth. By W. Muthmanu and Mar- 
row. (Zeits, Anorg, Chem,, xiii., 2 and 8, p. 209.) — The authors show that bismuth 
can be accurately estimated, as such, by precipitation with hypophosphorous acid, 

* Franke apparently refei^red to the original form of the Jodlbauer prooesa (of. Analyst, xzi.,- 164), 
which the present author objects to on the ground of its being too tedious.— Am. \ 
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aiid they state that their method in many cases exceeds, in accuracy and speed, 
thos 0 hitherto known. The experiments were carried out with bismuth oxychloride* 
which was suspended in a little water, and solution effected by the addition of a few 
drops of hydrochloric acid. 

The following procedure is recommended as yielding the best results : 

To the somewhat concentrated, but not too strongly acid, solution is added an 
excess of hypophosphorous acid, and the solution warmed on the water-bath until 
the supernatant liquid is clear ; the solution should then be heated to the boiling- 
point, and a further addition of the reagent should cause no further coloration. 
The metal separates as a reddish-gray spongy mass (which is readily filtered and 
washed) ; this is collected either upon a weighed filter-paper, or in a Gooch crucible, 
washed first with boiling- water, and then with absolute alcohol, and dried at 105®. 

The filtrate should be tested for bismuth with hydrosulphuric acid, when a slight 
brown coloration will be obtained if the solution has not been warmed sufficiently 
long. 

The method, it is claimed, serves also for the separation of bismuth from such 
metals as lime and cadmium, which are not precipitated by hypophosphorous acid. 

H. C. L. B. 


The Separation of Vanadium from Arsenic. C. Field and E. F. Smith. 


(Jour. A'tucr. Chem. Hoc., 1896, xviii., 1051, 1052.) — The method is based on the 
difference in volatility of the sulphides of vanadium and arsenic, when heated in an 
atmosphere of hydrochloric acid gas, the latter being completely expelled at a 
temperature little above 150* C., whilst the brown vanadium sulphide is not altered. 
In the experiments the results of which are given below both sulphides were in 
perfectly dry condition, and the temperature was not allowed to exceed 250* C. : 

Taken. Left. 


Vanadium Sulphide. 
Gramme. 

01303 

0-1290 

00828 

0-1306 

0-1403 


Arxenic Sulphide. 
Gramme. 

0-1302 

0-2242 

0-0582 

0-2028 

0-2409 


Yanadmm Sulphide. 
Gramme. 

0-1297 

0-1297 

0-0827 

0-1308 

0-1404 


The following course was adopted in the analysis of a specimen of vanadinite : 
0*2500 gramme of the air-dried and finely-divided mineral was placed in a porcelain 
boat, which was gently heated in a combustion-lube in a current of^dry hydrochloric- 
acid gas. This treatment expelled vanadic and arsenic oxides, leaving lead|phosphat 6 
and chloride. The receiver containing the vanadium and arsenic was made alkaline 
and digested with ammonium sulphide, and from the solution of the sulpho-salts the 
sulphides were set free by a dilute acid. After washing and drying, the sulphides 
were separated in the manner indicated above, then converted into oxides, and deter- 
mined in the usual way. The sum of the constituents determined as lead oxide, 
phosphoric oxide, vanadic and arsenic oxides, lyith some lead chloride, amounted to 
0*2501 gramme. , C. A. M. 
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The Separation of Manganese firom Oopper and Zino^ aiKl of Copper ik^oin 
Zino and Nickel, etc. P. Jannasoh, {ZeiL /. anorg. Ckem., xii., 2, 134442.)— 
1. Separation of manganese from zinc. — Dissolve about 0*4 gramme of the substanoe 
under examination in 10-15 c.c. of water slightly acidulated with hydrochloric acid. 
Add 15 C.G. of glacial acetic acid, and pour drop by drop, with constant stirring, into 
a mixture of 40-50 c.c. concentrated ammonia and 30-40 c.o, hydrogen peroxide (8 per 
cent.). Cover and heat on a water-bath for fifteen minutes. Filter off the precipitate, 
wash with concentrated and then with dilute ammonia, and finally with warm water. 
It is then absolutely free from zinc, which latter may be estimated in the filtrate. 

2. Manganese from copper. — Proceed precisely as in 1, using, however, a mixture 
of 60 c.c. ammonia and 50 to 60 c.c, hydrogen peroxide. Heat for half an hour, filter 
off and wash several times by filling up the filter with a warm solution (30 per cent.) 
of ammonium acetate in strong ammonia. Then wash with ammonia alone, and 
finally with hot water. 

The copper is estimated in the filtrate by any of the usual methods, or, if 
preferred, it may be removed from the solution first either (1) by hydrogen sulphidOf 
or (2) by potassium or ammonium sulphocyanide. In the first case the author 
advocates the use of sulphuric acid, as above, instead of hydrochloric. After filtering 
off the oopper sulphide evaporate the filtrate to get rid of BH 2 , and then pour into 
a mixture of 30 c.c, strong ammonia, and 30 c.c. hydrogen peroxide, and treat as 
already described. If the copper is precipitated as sulphocyanide, destroy the 
excess of the precipitate in the filtrate in the usual manner with hydrochloric and 
nitric acids, and determine the manganese as already described. 

The hydrogen peroxide method has yielded excellent results in the author’s 
hands, and its advantages, as compared with methods in common use, are discussed 
at some length. C. H. C. 


The Valuation of Borax. J. G. Held. {ZeiL angeiv. 1896, 679.) — The 

usual commercial method is to separately determine the various impurities and deduct 
the sum of these from 100, the difference being taken as the amount of crystallized 
sodium diborate (Na 2 B 4 O 7 + 10H2O). Since the amount of various impurities is 
frequently very great, the analysis often requires a long time, and in consequence the 
author has devised the following method : 

Ten grammes of the borax are dissolved in 250 c.c., and the sodium chloride 
estimated gravimetrically in an aliquot portion of the solution. A second portion 
(25 C.C.) is diluted with water in a flask, and boiled with an excess of hydrochloric 
acid for five minutes. The liquid is then evaporated to dryness on the water-bath, 
and the sodium chloride in the residue deteririined. From the result that previously 
fbund is deducted, and the difference calculated into the equivalent of sodium 
diborate. C. A. M. 

The Use of Boric Acid in the Analysis of Silicates. P. Jannasoh. (Zeit, 
/. aworp. Ohem,^ xii., 3, 208-218.)— The process consists in fusing the mineral with 
finely powdered boric acid, and subsequently removing the latter by repeated evapora* 
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tiM with methyl chloride. The pare boric acid» free from alkilieris prepared by 
reorystelllzing the commercial salt, firat from 2 to 8 per ceni hydrochloric amd, 
mdi then from water. It is dried, fused, and powdered, as previously described 
(AKAntST, XX. 51). 

The methyl chloride must be freshly prepared, as it seems to lose its efficiency 
alter long keeping. For this purpose the author employs a wash-bottle with ground* 
in tdbes, instead of the usual cork, into which he pours 250 c.c. of pure anhydrous 
methyl alcohol. A rapid current of hydrochloric acid gas is then passed through the 
cooled liquid for two or three hours. 

The analysis is conducted as follows : 

Mix in a crucible of 60-65 c.c. capacity 1 gramme of the powdered silicate with 
from three to eight times the quantity of boric acid, the proportion depending on the 
ease with which the sabstanoe is decomposed. Heat gently for five to ten minutes, 
then strongly, destroying any large bubbles that may be formed with a short platinum 
wire. When the formation of bubbles has almost stopped, cover the crucible, and 
continue heating, finally using a blowpipe flama Place the hot crucible on a pipe- 
clay triangle immersed in cold water, weighting the lid as a further security against 
loss. Bemove the contents, as far as possible, to a large platinum dish, soak in 
water, add hydrochloric acid, and evaporate to dryness. Now add about 60 c.c. of 
methyl chloride, wash down the sides of the dish with the same liquid, and evaporate 
at a temperature of about 75-80“. Eepeat with fresh quantities of methyl chloride 
three or four times. Wash down the outside of the dish (which may have a slight 
incrustation of boric acid) with methyl chloride into a large clock-glass, and evaporate 
to dryness— no residue should be left. 

The complete removal of the boric acid from the contents of the dish may be 
ascertained by placing a Bunsen burner near the water-bath, and fanning a little of 
the vapour towards the flame, which will exhibit the characteristic green colour if any 
boron compound is still being evolved. A clock-glass should be at hand to place over 
the dish should the vapour catch fire. 

After the final evaporation with methyl chloride, heat the dish for an hour to 
110* C., then add 5 c.c. of hydrochloric acid, and proceed in the usual manner. 

The method previously described, although of almost universal application for 
the aBalysis of silicates is not applicable to* the analysis of minerals of the Andalusite 
group. In the analysis of one of them (*' cyanite ”) the author found treatment 
with calcium fluoride and hydrogen potassium sulphate, etc., quite unavailing ; but, 
after various experiments, 8uc(^i^ed in effecting complete decomposition by the 
following means : The powdered material was put in a crucible with 10 c.c. of strong 
ammonia, diluted with water, and strongly acidulated- with hydrofluoric acid, 
evaporated, fused for some time, the excess of ammonium fluoride being driven off. 
The silico-fluoride thus produced was treated with dilate sulphuric acid and evapo- 
rated, and the excess of aeid driven off. The residue was then found to entirely 
diMolve m dilute hydrochloric aeid. 

^he rest of the paper is occupied with the composition of the mineral in question. 

C. H. C. 
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The lodometrio Z>eterminfttio]i of Selenious and Selenio Acids. J. P, Norris 
and H. Pay. (idwcr. Oheni, Journ,* 1893, xviii., 703-706). — It is claimed that the 
method here described requires fewer reagents, occupies less time, and gives more 
accurate results than that of Gooch and Peirce (Am, J, Soi,, i. [4] 31), hitherto 
considered the most suitable volumetric process. It depends on the reaction between 
sodium thiosulphate and selenious acid in the presence of hydrochloric acid, in which, 
although the complete reaction is not known, one molecule of selenious acid is exactly 
equivalent to four molecules of sodium thiosulphate. 

Determination of Selenious Add, — The selenious acid used in the test experiments 
was prepared by evaporating commercial selenium to dryness with concentrated 
nitric acid, reducing the dioxide thus obtained by sodium sulphite and hydrochloric 
acid, again oxidizing the selenium with nitric acid and subliming the residue. About 
two grammes of the selenious acid were dissolved in water and made up to 500 o.c., 
aliquot portions being taken for each determination. 

The definite portion taken was diluted with ice-water and 10 c.c. of hydrochloric 
acid (1*12 sp. gr.), an excess of decinormal thiosulphate solution added and titrated 
back with standard iodine solution. The titration was not affected by a large excess 
of hydrochloric acid when the solution was cold. Eesults : 


SeOj taken, 
gramme. 

00829 

0-1242 

0-1242 


8e0.j found, 
gramme. 

0-0829 

0-1242 

0-1242 


SeO^ taken, 
gramme. 

0-1366 

0-1666 

0-2070 


SeO^ found, 
gramme. 

0-1367 

0-1659 

0-2071 


Determination of Selenic Acid. — The selenic acid was prepared by dissolving about 
two grammes of selenium dioxide in 200 c.c. of water, and adding a strong solution 
of potassium permanganate until a pink colour remained after heating for thirty 
minutes at 60” C. Sulphurous acid was then added until only a small amount of 
manganese dioxide remained, and the solution filtered and diluted to 500 c.c. 

In making a determination 25 c.c. of concentrated hydrochloric acid were added 
to a definite portion of this solution, which was then diluted to 100 c.c. After being 
boiled for an hour, care being taken not to allow the volume to go below 75 c.c., the 
liquid was cooled, diluted with ice-water, and the selenious acid determined by 
titration. Eesults : 

SeO^i taken, 
gramme. 

0-1011 
0-1067 
0-1067 

Determination of a mixture of Selenious and Selenic Acids, — Two portions of a 
solution containing known quantities of selenious and selenic acid were measured off. 
In one the selenious acid was determined by direct titration ; in the other the total 
selenium, after reduction of the selenio acid. Some selenium was precipitated on 
heating the solution during the reduction, but this dissolved when the chlorine was 
evolved. Besults : 


SeOg found. SeOg taken. SoOj, found, 

gramme. gramme. gramme. 

0 1009 0-1598 01595 

0 1067 0-2023 0-2024 

0-1065 0-2665 0 2662 
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S«Og tak^, 
gramme. 

0*0467 

0*0467 

0*1868 


SeO^ found, 
gramme. 

0*0467 

0*0466 

0*1865 


SeOg taken, 
gramme. 

0*1013 

0*1018 

0*1012 


SeOy found, 
gramme. 

0*1015 

0*1016 

01015 


The reagents used in the test experiments were all carefully purified. Besublimed 
iodine was sublimed from one-third its weight of potassium iodide, and dissolved in 
potassium iodide free from iodate. The sodium thiosulphate^ was purified by re- 
crystallization, and the solution standardized with resublimed iodine and pure 


sodium arsenite. 


C. A. M. 


Alcohol as a Source of Error in Volumetric Analysis. L. P. Kebler. {Amer, 
Jour, Pharm., 1896, Ixviii., 667-673.) — Eeferring to Caspari’s paper (Analyst, xxi, 
293), the author describes experiments which prove the correctness of the conclusions 
there stated as to the disturbing influence of commercial alcohol in volumetric 
analysis, but it is further shown that absolutely pure alcohol does not so interfere, 
except in the case of methyl orange and tropaeolin 00. Absolute alcohol was pre- 
pared by repeated fractional distillation from commercial alcohol which had been 
made faintly alkaline with potassium hydrate, and with the purified product thus 
obtained, the results on titrating alkaloids and alkaloidal residues in alcoholic 
solution were as accurate as those found in aqueous solution. C. A. M. 


APPARATUS. 

A New Baryta Tube. H. C. G^elmuyden. {Zeit, anal, Chem,, 1896, xxxv., 
516, 617.) — In estimating the amount of carbon dioxide in the air by Pettenkofer’s 
method of drawing a known volume of the latter through a tube containing standard 
baryta water, and titrating an aliquot portion of this with acid after the absorption, 
it may easily happen that the baryta water changes in volume during the experiment, 
especially when this is long continued. As a remedy for this, the author has con- 
structed a tube on the principle of the Gay-Lussac burette, which during the absorp- 
tion is placed almost horizontally, with the open ends of the tubes bent upwards. 
The wide tube is graduated, and the volume of baryta water is read before and 
after the absorption, the tube being placed in a vertical position during the readings. 

0. A. M. 


LEGAL. 

PEOCEEDINGS IN THE COUET OF APPEAL. 

MILK OF SULPHUR PROSECUTION. 

(ReprinUil from the “ Pharmaceutical JournaV* of February 6, 1897.) 

The case of Sandys v. Simpson came before Mr. Justice Wright and Mrl Justice Bruce in 
the Divisional Court, on Monday last, upon a case stated by the Justices of Heanor in the 
county of Deiby. It appeared that at the Petty Sessions held at Heanor on October 26 last, 
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an information was preferred by Henry Stair Sandye againat a chemist and dmggist named 
David Osborne Simpson, for that he (the respondent), did on August 18, 1896^ at Heanor, sell 
to one Joseph Hewitt, to bis prejudice, a certain drug, namely, precipitated sulphur/^ which 
was not of the nature, substance and quality of the article demanded by the purchaser, in that 
it contained 46 per cent, of sulphate of lime. The appellant, Mr. H. S. Sandys, is an inspector 
of Weights and Measures for the county of Derby, charged with the execution of the Sale of 
Food and Drugs Act, 1875, under Section 6 of which the information was laid. When the 
matter was before the Justices, on the charge being read over to the respondent, he did not 
plead guilty or not guilty, but before any evidence was given, admitted selling the article com* 
plained of, namely, milk of sulphur, and stated that when he was weighing it he informed 
Joseph Hewifct that he had two preparations of the article, viz., milk of sulphur ” and ** pre* 
cipitated sulphur.*' The respondent offered to change the article, and to supply Hewitt with 
precipitated sulphur, which he designated as the pure,” but Hewitt insisted on being supplied 
with the article that the respondent was in the act of weighing, viz., milk of sulphur, and he 
was accordingly served with milk of sulphur. The respondent further stated that milk of 
sulphur was a preparation he had sold for forty or fifty years, and that it was what his 
customers usually expected to be supplied with. He also stated that it was his custom to keep 
pure precipitated sulphur for medicinal purposes, but that he was seldom asked for it and his 
customers had repeatedly returned it to him when supplied to them, and asked that they might 
instead be supplied with milk of sulphur, which was the article he (the respondent) at first 
thought Hewitt required. The respondent further made the following statement : 1 rather 

sealed my own doom in that 1 used a printed precipitated sulphur label without writing on it 
^ milk of sulphur,’ but 1 had used up all the * milk of sulphur ^ labels a few weeks t^o, and being 
in a hurry and not very well that day I put this * precipitated sulphur ^ label on in mistake.” It 
was proved that Hewitt was the County Inspector and was at Heanor on August 18, 1896. 
Hewitt, acting on the appellant’s directions, that day went to the respondent’s shop and asked 
for half a pound of precipitated sulphur. Hewitt duly notified to the respondent bis intention 
to have the article analysed by the public analyst, and offered to divide it into three parts in 
accordance with Section 14 of the Statute, and duly divided it into three parts, delivering one 
part to the respondent. The requirements of the Statute were complied with, and upon one of 
the parts being analysed by the Public Analyst it was found to contain 46 per cent, of sulphate 
of lime. The appellant alleged that the article supplied and sold by the respondent to Hewitt 
was not of the nature, substance, and quality of the article demanded by Hewitt, who on oros8< 
examination denied the allegation that the respondent had offered whilst weighing the milk of 
sulphur, or at any other time, to supply precipitated sulphur, or to change it. The respondent 
was not sworn, nor was any evidence called on his behalf. The information was heard before 
four justices of the peace, and was dismissed on the decision of the majority. The grounds of 
the majority for dismissing the information were that the respondent was well known to them 
as a most respectable and honest tradesman, and they fully believed his statement, notwith- 
standing the evidence given by Hewitt. 

Mr. Hextall appeared in support of the appeal. 

The respondent was not represented. 

Mr. Justice Wright said he should think very likely the Justices were wrong in this case, 
but they had a right to go wrong if they could reconcile it with their oonsciences. At any rate 
that Oonrt could not set them right. 

Hr. Justice Bmce concurred. 

Appeal dismimd without costs. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The monthly meeting of the Society^ was held on Wednesday evening, March 3, 
at the Chemical Society’s Booms, Burlington House, the President (Dr. Bernard 
Dyer) being in the chair. 

The minutes of the previous meeting were read and confirmed. 

The following gentlemen were proposed for election — as members : Leonard de 
Koningh, F.I.C., Analytical Chemist, 325, Kennington Road, S.E. ; Alexander Henry 
Mitchell Muter, A.J.C., Analytical Chemist, 325, Kennington Road, S.E. ; William 
Crowder, F.I.C., Analytical and Consulting Chemist, 271, Evering Boad, Upper 
Clapton, N.E. ; Alexander Edwin Tucker, F.I.C., Analytical Chemist, 35, Paradise 
Street, Birmingham ; John Heron, F.I.C., Analytical and Consulting Chemist, 110, 
Fenchurch Street, London, E.C. As associate : Bichard Murray, assistant to Mr. 
Benjamin Watmough, Wakefield. 

The following papers were read : “ The Composition of Milk and Milk Products,” 
by H. Droop Richmond ; ” The Detection of Mixtures of Diluted, Condensed, or 
Sterilized Milk with Fresh Milk,” by H. Droop Richmond and L. K. Boseley ; The 
Estimation of Milk-sugar in Milk,” by H. Droop Richmond and L. K. Boseley ; The 
Constitution of Milk,” by H, Droop Richmond; ‘‘Copper in Preserved Vegetables,” 
by R Bodmer and C. G. Moor, M.A. ; “ Coffee Palace Coffee Infusions,” by E. G. 
Clayton. 

The following gentlemen were elected — as members : Hugh Candy, fe.A., B.Sc,, 
Lecturer on Chemistry at the London Hospital ; Frederick William Harris, Public 
Analyst for Burnley (Lancashire) ; John H. B. Jenkins, Chemist to the Great Eastern 
Railway Company; Henry de Mosenthal, F.I.C., Chemist to NobePs Explosives 
Company, Limited. As associate : Edward Halliwell, assistant to Mr. Fairley. 


A SPECIFIC GEAYITY PIPETTE. 

By W. F. Keating Stock, F.LC. 

(Bead at the Meeting^ January 13, 1897.) 

I HAVE lately found the little instrument described below of great use in cases where 
the gravity of small samples of castor-oil, glycerin, and other matters of high viscosity 
was required. It consists of a 10 c.c. pipette, with the bulb occupying a central 
position on the stem. The bulb is of the usual elongated form, but instead of being 
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cylindrical, it has a flat side, which gives it a stable seat on the pan of a balance. It 
Ib six inches in length, and each end of the stem is closed by a (ground glass oap^ 
having a good long hold on the stem. The graduation mark is placed one inch below 
the upper orifice of the stem, and the cap on the lower end is ground so as to fit 

within 1 m.m. of the point. The point 
is of such a bore that glycerin passes 
freely at ordinary temperatures under 
slight pressure. To use the pipette a piece of suitable size indiarubber tubing 
is slipped over the open upper end, the liquid to be tested is brought to the 
required temperature, and the pipette is filled through the pointed end by sucking 
at the indiarubber tube ; when the liquid has risen just above the mark the point 
is closed by a finger, the indiarubber tube is removed, and the first finger of the 
right hand is placed over the orifice, the pipette being then held, as usual, between 
the thumb and second finger. The lower part of the stem is then freed from liquid by 
wiping with soft filter paper. The liquid is adjusted to the mark and the lower cap 
is put on. A little roll of filter paper is now used to remove any liquid adhering to 
the inner walls of the tube above the graduation mark, the upper cap is put in place, 
and the whole instrument is then wiped clean with a soft cloth, and is ready for 
weighing. It is not my wish to compare it with any other form of specific gravity 
apparatus. I have found it easy to use, easy to clean, and accurate. My own instru^ 
ment was made by cutting down a 10 c.c. pipette and fitting it with caps, etc., in the 
laboratory. Messrs. Brady and Martin, of Northumberland Eoad, Newcastle on- 
Tyne, have asked to be allowed to reproduce it in convenient sizes (probably o, 10 
and 26 c.c.), and they will probably have the pipette for sale shortly, under the name 
of ** Stock’s Specific Gravity Pipette.” 

Discussion. 

Mr. Richmond desired to know how Mr. Stock ascertained that the liquid was of 
the proper temperature within the instrument. 

Mr. Stock said he had not determined the difference between glycerin at 16'6“ C. 
in a small beaker and the temperature of the liquid in the pipette when it had taken 
a* few seconds to fill ; he did not imagine that the difference would be very great. 

NOTE ON THE PRESENCE OF COPPER IN OYSTERS. 

By W. F. Lowe, A.R.S.M., F.I.C. 

(Beci4 at the Meeting, December 2, 1896.) 

A SHORT time ago a few oysters were brought to me by a friend, who said he had 
reason to believe that they contained copper, as he had examined one or two and 
found copper in them. 

On examination I found this to be the case. In some of the oysters the presence 
of copper was apparent to the eye, as they were of a bluish -green colour, not all over, 
l^t in patches ; and in one oyster the whole of the colour seemed to be concentrated 
in the large muscle used by the animal in opening and closing its shell. 
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In some Of them, however, which also contained a eonetiderable qtitmtity of copper, 
no bluish colour could be seen, the only difference being that the dark portions of the 
fish had a somewhat olive-green tint that would hot be Observed unless they were 
closely examined. 

The shells were free from colour, and no copper was found in them. 

The quantity of copper in a single oyster amounted to 40 milligrammes, or about 
TV grain, so that but few of them were required to produce very unpleasant results. 

They were obtained from the Mumbles, near Swansea, and had probably been 
laid down in the neighbourhood of some refuse from the copper works. 

Discussion. 

The Pkesident (Dr, Stevenson) remarked that it was easy, during the operation 
of incineration over a Bunsen dame, to introduce traces of copper from the burner, so 
that in oases of this kind it was undesirable to use brass burners. 

Mr.' Bodmek said that cerbain French oysters of a green colour contained, less 
copper than some others whose colour was much less pronounced, so that the colour 
did not appear to be due to copper at all. It was a well-known fact, however, that 
oysters did, as a rule, contain copper. In a recent case in which he had been 
engaged, connected with peas containing copper, it had been brought forward for the 
defence that a dozen oysters contained rather more than a grain of copper — a quantity 
somewhat in excess of that contained by 1 lb. of the peas in question. 

Mr. Harvey said that, in his experience, copper was very widely disseminated 
in shell-dsh ; but he did not regard the green colour constantly observed in them as 
having any necessary connection with the presence of copper. He instanced the case 
of an arrangement of tanks for hatching salmon ova, in which the water was suspected 
of having dissolved copper from the taps, which, however, was found not to be the 
fact. However, be had always connected the delicate pink colour of the ova of salmon 
with the presence of a very minute quantity of copper. 

The President said that the oyster was not singular in containing copper. The 
human body, for instance, nearly always contained small quantities, especially the 
liver. It might not necessarily be a natural constituent, but was probably derived 
from certain articles of food, or from cooking utensils. 


THE STATEMENT OF ANALYTICAL BE SULTS. 

By J, F. Liverseeoe, PJ.C, 

{Bead at the Meeting^ December 2, 1896.) 

The question I wish to discuss is, not how far should analytical results be given in 
reports, but to ask what are the principles by which the number of significant figures 
given in a result should be decided. 

The. following analytical results have been reported in recent prosecutions under 
theSateofFoodandDrugsAot:— 

L A whisky was 34'7r under proof, 
n. Alcohol, 78 03 per cent, in spirit of nitrous ether. 



THE ANAL'tST. 


Ill, Peas oontaimag 3*11 grains of sulphate of copper per pound 

. IV. Butter with 19*86 per cent, of water present. 

Y. Milk adulterated with 11*77 per cent, of added water. 

VI. Coffee adulterated with 68 per cent, of chicory. 

The first four are statements of fact, the others are expressions of opinion. If 
two distillations of alcohol often differ by 0*2 per cent., what is the use of giving a 
second decimal place ? Is there any probability that the analysts of III. and IV. 
would again obtain 3*11 grains or 19*88 per cent, as the result of other analyses? 
Ought a milk standard to be used to calculate the added water to 1 per 10,000 ? If 
these second decimal places have no meaning, is it wise to appear to claim such a high 
degree of accuracy ? It seems to me to be reasonable to expect that a second decimal 
place should not appear on a certificate, unless it is probable that the first could be 
again obtained in another analysis, and that, unless the unit is certain, adulteration 
should only be certified to 5 or 10 per cent. : in VI., for instance, report 65 or 70 per 
cent, of chicory to be present. Suppose that in I, another analyst found 34*91“ under 
proof, some magistrates would consider this a much more serious difference than if 
one analyst certified 34*7“ and another 34*9“ under proof. I also think that in V. 
the analyst would have felt rather foolish if, in answer to questions, he had admitted 
that there might be 15 or 20 per cent, of water added, instead of the 11*77 per cent, 
certified to be present. 

In water analysis decimals appear very largely ; the following are single analyses 
(not averages) taken from standard works. Total solid matter, 108*88, 220*92, 320*72 ; 
nitrogen as nitrates, 6*499, 14*717, 19*858; ammonia, 1*366; organic nitrogen, *141, 
•298, *531 ; organic carbon, *142, 1*792, 2*662 ; total hardness, 116*9, 140*8. 

It appears to me that in each ease the last figure of the result is superfluous and 
Bhould be omitted, the previous figure being increased by one if the last figure is 5 
or more. If 250 c.c. of water were taken for the total solid matter recorded as 220*92, 
the residue would weigh 0*5523 gramme, and each milligramme error would affect the 
result by 0*4 ; one decimal place is therefore as much as should be put in any ordinary 
analysis. In the determination of ammonia, an error of 0*5 in. 5 c.c. of ammonium 
chloride solution is possible, or 10 per cent. I would suggest that to proceed by units 
from 1 to 25, and then by 5 up to 100, irrespectively of the decimal place, would be 
better than putting meaningless figures ; 1*366 would then become 1*4. When the 
amount of hardness present exceeds 50, the unit figure becomes ver5r uncertain, and 
116*9 may for practical purposes be written 117 or 120. Similarly, nitrogen as nitrates, 
6*499, ** should be written 6*5 ; and my experience of organic carbon and nitrogen 
makes me think that the third decimal place cannot be depended on. It is no doubt 
advisable to record the exact figures found in the laboratory notes, but in reports and 
printed matter these extra figures appear to me to be unadvisable and misleading. 

These superfluous decimals also appear in other chemical work. A recent paper 
on lemon*juioe stated that one fluid ounce contained 34*089 grains of cikio aoid ; the 
milk aiialyBes giving such specific gravities as ** 1*03148 ” are well known, and the 
following quotations cannot easily be surpassed. ^vUse a 0*0845691 per cent, solution 
of K4FeGy6, 8Aq.** factors for a votlumetric solution of iodine are Salicylic 

acid, 0*18182606 ; thymol, P 2956772 ; and /8-naphthol, 0*37848106.** 
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In iext'^books, the meaniog of ** per cent." is sometimeB doubtful ; it may be by 
weight, or by volume, or grammes per 100 c.c. In my own notes, I have for some 
years been in the habit of using % ** in cases where there can be no ambiguity : of 
adulteration ** %,** for instance, and for per cent, by weight. Per cent, by vohime has 
been expressed by the sign v/v" (i.c., volume on volume), and grammes per 100 c.c. 
by .w/v ’^ (i.€., weight on volume). These signs show readily exactly what is meant. 
Aloohol S.G. 0*838, for instance, 84 % = 88*7 v/v = 70*4 w/v. 

Discussion. 

The Pbbsident (Dr. Stevenson) said he thought that, as a rule, insignificant 
decimal places were better dispensed with, but in some cases it was perhaps a matter 
of convenience to insert them. For instance, in water analyses, where some of the 
factors reeJly required the use of three decimal places for their proper expression, it 
was more convenient to state the results ail through to three decimal places than to 
jump about from two to three. In cases where the third place had no real significance 
it might be filled by a cipher for the sake of symmetry. 

Mr. Allen said that he was in the unusual position of disagreeing with the 
President, for he thought that, if a fraction were cut short by omitting the concluding 
figure, the place of this figure ought not to be filled by a cipher, inasmuch as a definite 
value was thereby assigned to it which was not intended. If the figure was assumed 
to have no significance whatever, the place ought to be left blank. 

There was only one excuse for the use of these long decimals, and that was that 
the chemist gave the results he got. He put them forward, not as the strictly correct 
results, but as the actual results of his work, and if these results required a decimal 
fraction to express them, they should be stated accordingly. That was the only 
excuse, except in the case of gold and steel analyses. The third decimal place in a 
steel analysis had a distinct significance in the case of phosphorus and sulphur, and 
affected the second place, where any variation became of consequence. He was afraid 
the public sometimes looked upon analysts as quacks, more or less, because they 
reported to two or three places of decimals in cases in which it was exceedingly 
doubtful if they would get on repetition a result agreeing even to the first place of 
decimals. The Society itself occasionally offended in this respect, for, in the circulars 
recently issued to members respecting the form of milk certificates, and which waa 
made necessary by the decision in the case of Fortune v. Hanson, the sum of the 
results of a milk analysis was directed to be stated to two decimal places t He (Mr.. 
Allen) felt very strongly that it was a mistake to pretend to express results with 
extreme accuracy unless such accuracy could be approached reasonably closely; and 
he thought that, except in special cases like those he had mentioned, the sooner the 
practice was discarded the better. 

Mr. Cassal thought there was a great deal to be said on both sides of the ques- 
tion. He agreed with a good deal of what Mr. Allen had said, and to a certain extent 
with the author of the paper, but it had to be remembered that public analysts were 
not their own masters in all matljprs of this sort. Mr. Allen had alluded to milk, and 
had caused some laughter by mentioning the fact that the statement of results to the 
second decimal place had been suggested in the Society’s circular ; but what was one 
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of the effects of the case of Fortune v, Hanson ? It was this : If public analysts wished 
to avoid being put to serious inconvenience, and wished to avoid following the practice 
whwh in his student days was known as cooking/' the percentage of added water 
would have to be stated to a decimal place in most cases. If the percentage of added 
water was stated to the nearest whole number, as used to be done, it would be neces^ 
sary to alter the percentage of non-fatty solids, which had now to be given on the 
certificate, for it necessarily happened that in most cases the percentage of added 
water calculated from the non-fatty solids ran into a decimal It was not necessary, 
of course, to go to the second place of decimals. 

With regard to water analyses, he thought that absolutely unnecessary figures 
ought not to be stated at aJl, though in one place he had been for a long time practi- 
cally compelled, through no fault of his own, to state the result of certain water 
analyses in parts per 100 million (laughter). It was done originally, he believed, 
because it was thought that those who had to consider the figures understood whole 
numbers, but did not quite appreciate decimals, and the result was that they were 
provided with '‘parts per 100 million ' because they had then got something to catch 
hold of (laughter). 

The real way out of the difficulty was to apply common sense to the matter. It 
was one which required to be dealt wdth according to the individual merits of every 
case in which, it arose. 

Mr. Bevan said that the case of Fortune v, Hanson had been to a large extent 
set aside by the decision in the case of Bridge v. Howard. In that decision it was 
clearly shown — at least the judge allowed it to be understood — to be quite unnecessary 
to state the quantity of added water to a decimal fraction. The percentage of solids- 
not-fat in the case of Bridge i\ Howard was 7*95, and the added water, calculated to 
one decimal place, was 6*5. He (Mr. Bevan) had called it 6 per cant., and the judge, 
having made the calculation for himself, said that as a matter of fact the percentage 
of added water had been under stated, but Dook no exception to this. 

Mr. Cassal said that his experience was that the accuracy of an analysis would 
be doubted by non-experts if, when the figures were asked for, the actual figures, 
including the decimals, were not given. He might say that on one occasion a magis- 
trate wanted him to leave out the decimal figures in the non-fatty solids reported in 
his certificate in order that the method of calculating the amount of added water 
might be made “ more clear.'* 

The President said that Mr. Caesars experience appeared to be exceptional He 
himself had been in the habit for twenty^five years of stating whole numbers only, 
without fractions, in the case of milk. In regard to certain other things, such as 
coffee, be had taken still greater latitude, as he would not venture to distinguish 
between, say, 55 and 60 per cent, in the case of coffee adulterated with chicory, and 
he had found magistrates sufficiently reasonable to see the force of this. 

He was glad to think that the difference of opinion between Mr. Allen and him- 
self was, after all, but a small one. 



THE ANALYST. 


91 


A MODIFIED SCHMID PEOCE8S. 

By E. W. Woosnam. 

{Head at tJie Meeting ^ Jamuiry 13, 1897.) 

Thk difference of a milligramme in the weight of butter-fat obtained by the usual 
processes from 5 c.c. of milk is often of much greater importance than would be 
supposed at first sight. Especially is this the case with separated milks, where a 
variation of 0*02 per cent, (the result of a difference of one milligramme in 
the weight) may sometimes even constitute the margin between a good 
and an only moderate separation. . In butter-factories, where large 
quantities of milk are dealt with, this difference often represents a 
considerable item in pounds of butter. 

In order to ensure a more exact result, without at the same time 
unduly prolonging the process, I have devised the piece of apparatus as 
shown in the accompanying figure. It is constructed in two parts, as 
follows : 

(A) A boiling-fiask, with tap, the mouth ground to fit the top of B. 

(B) A graduated 100 c.c. burette, with small tap at the side, placed 

preferably at about the 50 c.c. mark. 

In making a determination, 25 c.c. of the milk are pipetted into 
the boiling flask A, and about 28 c.c. (roughly) of strong hydrochloric 
acid added. For this purpose, a 25 c.c. pipette, with stem sufficiently 
small to pass through the tap, is recommended. The flask is then placed 
in boiling water, and agitated frequently until the contents assume a 
pale brown colour. This will generally take place in about two 
minutes, and it is important that the action should not be allowed to 
proceed too far, or the sugar caramelized will be, to some extent, extracted by the 
aqueous ether at the next stage. The flask is now cooled thoroughly, and 50 c.c. of 
other added. The tap with which the flask is fitted is then closed, and the whole 
shaken vigorously for some moments, after which it is fixed firmly into the top of the 
burette B, the ground-surfaces making a tight joint. When the ether layer has 
separated, tlie tap is turned on, to allow the liquids to flow gently into the burette. 
The measurement of the ether layer is next read off, and, after adjusting the levels of 
the liquids by manipulating the two taps of the burette, an aliquot part of the ether 
layer is drawn off from the side-tap into a suitable weighed vessel, the ether driven 
off, and the fat weighed in the usual manner. 

The results obtained have been very satisfactory. 

The advantages claimed axe : That a larger quantity of milk may be worked 
upon ; that the tapped boiling-flask lends itself more perfectly for thoroughly shaking 
with the ether ; that the reading of the ethereal layer is more exact ; that, when 
desired, more than one aliquot part of the fatty ether may be drawn off; and, lastly, 
that greater accuracy is obtained than by the old methods. 

The apparatus is made by Messrs. Muller, of 148, High Holborn, 
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THE DISTILLATION OF FOBMALDEHYDE FEOM AQUEOUS SOLUTIONS. 


* By Nokman Leonakd, B.So., Hakry M. Smith, and H. Droop Richmond. 


{Bead at tJie Meeting , February 3, 1897.) 

In a paper (Analyst, xxii., 5) two of us (L. and S.) have given the results of 
distillation of aqueous solutions of formaldehyde, expressed as gramme^ of formal- 
dehyde distilled in given fractions. In the Analyst (xx., 193) one of us (R ) has 
shown that when dilute solutions of the fatty acids of the acetic series are distilled, 
the quantity of acid found in the distillate is expressed by the formula 


100 - 2 ^- 


(100 -^xy 

100-1 » 


provided that condensation in the retort does not take place. 

7/ = percentage of total acid in distillate. 

a; = volume of distillate expressed as percentage. 

It was further shown that a is the rate of distillation — i.e., the ratio of the per- 
centage of acid in the vapour (ie., parts of acid per 100 of vapour) to the percentage 
of acid in the solution in the retort (/.c., parts of acid per 100 of solution). 

We have examined the results yielded by the distillation of formaldehyde, and 
find that the quantity of formaldehyde distilled is expressed by the formula 


lOO-y- 


(100~aj)i'«‘> 


The annexed table gives the results found compared with those calculated by the 
formula ; it is seen that the agreement is very close : 


Vol. of Frac- | 
tion Distilled. 


Formaldehyde in Fraction. 


I 



1 

Found 

Calc. 

Found 

Calc. 

Found 

Calc. 1 

Found Calc. 

0- 

20 

•0024 

•00240 

i -0023 

•00234 

•0026 

•00237 1 

•199 

•208 

20- 

40 

i -0021 

•00204 

•0018 

•00199 

' -0020 

•00201 ■ 

•180 

•177 

40- 

60 

! -0017 

•00164 

! -0017 

•001(50 

I- -0031 


•139 

•142 

60- 

80 

•0011 

•00117 

•0012 

•00114 

•00334 j 

•105 

•1015 

80- 

100 

•0005 

•00056 

•0006 

•00063 

ii 


•063 

•0475 

Total ... 

•0078 

•00780 f 

•0076 

•00760 

1 -0077 

•00770 1 

•676 

•676 


We may again point out that the volatility of a substance in dilute aqueous 
solution is entirely independent of the properties of the substance in a pure state, and 
is solely dependent on its solubility in water. The following table of rates of distilla- 
tion and properties will show this : 


Name. 

Formaldehyde 
Formic acid 
Acetic acid 
Propionic acid 
Butyric acid 


Kate of UiHtillation. 

Properties in Pure State, 

1-66 

(3a8, b.-p., — 21” 

•4 

Liquid, „ 100" 

•667 

„ 118“ 

1-111 

„ „ 137" 

2-0 

„ .. 162-5" 
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THE COMPOSITION OF MILK AND MILK PRODUCTS. 

By H. Dboop Richmond, 

(Bead at the Meeting, March 3, 1897.) 

Of the 32,362 samples examined in the laboratory of the Aylesbury Dairy Company 
during 1896, 26,723 consisted of milk. 

The average composition of 11,633 samples taken from the railway churns on 
arrival at the depots of the company is given in Table I. 

Table I. — Average Composition of Milk Inwards. 




Morning MllV. 


Evening Milk. 






Month. 

Spoeiftc 

Total 


Solids- ! Specific 

Totiil 


Soirdfl- 

Specific 

Total 


Solids. 


Gravity. 

Solids. 


not-Fat Gravity. 

Solids. 

r ML. 

not-Fat. Gravity. 

Solids. 


not-Fat. 

January 

1 -0.327 

12-7« 

3-71 

9-05 1-0321 

13*16 

4-10 

9*06 

1 -032.5 

12*96 

3-91 

9-05 

February 

1 0327 

12-63 

3-61 

9-02 1*0324 

13-02 

4-00 

9-02 

1 *0325 

12-82 

3-80 

9*02 

March 

1 -03*27 

1-2 63 

3-61 

9-02 ' 1 0323 

12*96 

3-95 

9*01 

1-0326 

12-81 

3*79 

9*02 

April 

1 -0327 

12 -.58 

3 -.50 

9-02 I 1-0325 

12*93 

3-90 

9*03 

1 0326 

12-77 

3*71 

9-03 

May ... 

1 -032S 

12-42 

3-40 

9*02 l-03*>3 

12*76 

3*79 

8*97 

1-03-26 

12*61 

3-61 

9*00 

June ... 

1 -0323 

12-31 

3-42 

8*89 1-0318 

12 -.55 

3-72 

8-83 

1 *0320 

12-43 

3 57 

8-86 

July ... 

1-0310 

12 24 

3-50 

8*74 1-0312 

1*2 -.50 

3*80 

8-70 

1-0314 

12-37 

3-65 

8-72 

August 

1*0315 

12-40 

3-65 

8-75 1-0313 

12-69 

3-96 

8*73 

1-0314 

12%55 

3-81 

8*74 

September 

1-03-21 

12-61 

3*71 

8-90 1*0318 

13-07 

4-15 

8*92 

1-0319 

12*84 

3-93 

8-91 

October 

1-0328 

12-H3 

3*75 

9*08 1-0324 

13 23 

4*17 

9*06 

1 *0326 

13-03 

3*96 

9-07 

November I 

1-0329 

12-89 

3-78 

9-11 1*0325 

13-27 

1*17 

9-10 

1-0327 

13-08 

3 97 

9-n 

December 

1 *0327 

12-87 

3-80 

9-07 1 •08-24 

13-24 

4-17 

9-07 

1*0326 

13-06 

3-99 

9-07 

Average ... 

1-0325 

12-60 

3-63 

8*97 1*0321 

12*95 

3-99 

8-96 

1-0823 

12*78 

3-81 

8 97 


The fat in all these samples has been estimated by a centrifugal process of the 
Leffmann-Beam type, various centrifugal machines having been used ; the solids-hot- 
fat and total solids have been in the bulk of the analyses calculated by the formula 
given in a previous report (Analyst, xix. 65, cf. also xx. 57). In 100 test experiments 
the difference between the results calculated and those found has not exceeded 015 


per cent. 

The following analyses are of abnormal milks : 


Specific gravity.. 
Total solids 

Fat 

Milk-sugar 

Proteids 

Ash 

Bolids-not-fat .. 


T. 

10292 

11*57 

3*51 

3*41 

3*84 

0*81 

8*06 


II. 

10303 

12*42 

4*00 

3*71 

3*89 

0*82 

8*42 


A farther sample (not authenticated) was received from the same source as No. I., 
and was sour when analysed. The results were : 


Total solids 
Fat 

Proteids ... 
Ash 

Solids-not-fat 


11*17 

3*65 

3*36 containing nitrogen *528 

0*71 

7*52 
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I would draw attention to the fact that the best method of analysing sour milks 
is to estimate fat by Werner-Schmid method, total nitrogen by Kjeldahl method, 
and ash ; these three data, taking 3*0, -60, and '70 as limits respectively, are, in my 
opinion, sufi&cient to show whether the sample be genuine or adulterated. No 
reliance can be placed on an estimation of the solids-not-fat in a sour milk, because 
it is in itself unreliable ; differences of over 1 per cent, were found in the total solids 
of a sour milk, between estimations in one case drying till the loss was less than 
1 milligramme in one hour, and in the other till the loss was less than 3 milligrammes 
in three hours. 

It has long been known that milk received on Mondays is poorer than that 
received on other days of the week. The following table gives the average percentage 
of fat found on each day of the week ; it is deduced from a series of 5,414 analyses, 
and is chosen, not because it represents the average composition of milk, but because 
the results are comparable from day to day. 



Monday . . 
Tuesday . . 
Wednesday 
Thursday .. 
Friday 
Saturday .. 


Percentage of Fat. 

3-74 

3‘70 

3-78 

3-75 

3*75 

3'75 

3*73 


Average of week ... 3*74 

The average composition of clotted cream was : 

Maximum. Minimum. Average. 

Total soUds 751H r)6-42 t)7-f)4 

Eat ... ... ... G8-23 46-66 59-16 

Ash ... ... ... 0-90 0-52 0-68 

Solids-not-fat ... ... 11-31 6-40 8-48 

The following percentages of water in butter have been found during the year : 

Description. Maximum. Minimum. Average. 

English fresh butter 15*18 12*40 13*82 

„ salt „ ... 17*92 10*46 13*94 

French fresh „ ... 15*94 11*76 14*40 

„ salt „ ... 14*35 9'35 12*21 

The samples of English butter were all examined shortly after churning ; it is 
seen that there is practically the same percentage of water in fresh and salt butter. 
The sample containing 17*92 per cent, of water was a very small quantity, churned 
for a special purpose, and was not worked to the same extent as usual. Two other 
samples of salt butter contained just 16 per cent, of water, and the evidence obtained 
this year goes to show that the limit of 16 per cent, which has been proposed for 
water in butter is a reasonable one. 

A series of determinations of the refractive index of butters prepared in the 
laboratory was carried out. The following readings were obtained with Zeiss’ butyro- 
refractometer at 35® C. : 


Maximum. 

48*5 


Minimum. 

45*2 


Average. 

46-5 
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connection with this, it is interesting to record a few other figures : 

Maximum. Minimum. 

Fat of colostrum of women 

... 

66 -4 

62-8 

,, human milk 

Olive-oil 


66-4 

48-2 


66-8 

66 6* 

Cotton -seed-oil 


61-8 

61-4* 

Palm-kernel-oil 


. . . 

41-2 

Margarine ... 


... 

52-0 


THE DETECTION OF MIXTUEEB OF DILUTED CONDENSED OE 
STEEILIZED MILK WITH FEESH MILK. 

By H. Droop Eichmond and L. K. Boseley. 

{Bead at the Meeting ^ March 3, 1897.) 

There are three methods which may be employed for the detection of mixtures of 
diluted condensed or sterilized milk with fresh milk. 

The first of these, which was pointed out by Faber (Analyst, xiv. 141), depends 
upon the state in which the albumin exists. It is probable that it is in combination 
with a base, as on heating milk no coagulation of albumin takes place, but on acidify- 
ing, or saturating with magnesium sulphate, the albumin separates with the casein. 
The albumin appears to be changed from a soluble to a colloidal form. 

Secondly, as we have before pointed out (Analyst, xviii. 174), if milk has been 
heated for some length of time, the rotary power of the milk-sugar undergoes a 
serious reduction, the cupric reducing power not changing to any appreciable extent. 

Thirdly, we propose to describe a method that may be of some use in conjunction 
wdth the foregoing. It is based upon the fact that the cream rises with extreme slow- 
ness — in three hours practically no cream is observed on the surface of sterilized or 
diluted condensed milk, and in six hours the layer is only about one-tenth of that 
given by new milk. If sterilized milk be allowed to stand for twenty-four hours, or 
more, the bulk of the cream will rise to the surface, but the quantity will be less than 
that yielded by new milk. The cream will, however, contain a distinctly larger per- 
centage of fat, about 40 per cent., as against less than 30 per cent, in the cream 
yielded by new milk. 

The following figures will illustrate this fact : 


Sterilized Milk Allowed to Stand for Six Hours. 



P«r cent, of Per ceot. 

Per cent. 
Cream for 1 

Per oent Fat 

Per cent. Pat 

No. 

Pat in Milk. Cream KUen. 

per cent. Fat. 

in Cream, 

in Skim Milk. 

1. 

4-30 1-3 

•30 

23-3 

4-05 

2. 

3-80 0-7 

•18 

22-3 

3-67 

3. 

4-26 1-8 

•42 

20-6 

3-95 

4. 

410 1-9 

•46 

'24-7 

3-70 

5. 

5-35 2-8 

•52 

31-4 

4-60 

Dilated condensed. 6. 

3-62 0-3 08 

* With sodium light. 
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Sterilized Milk Allowed to Stand for Twbnty-foub Hours. 



Per cent. 

Per cent. 

Per cent. 

Per cen^. Fat 

No. 

Fat in M ilk. 

Cream. 

Fat in Cream. 

in Skim Milk. 

1. 

4 •90 

7*0 

46*8 

1*10 

2. 

3-80 

6*0 

41*8 

1*87 

3. 

4-25 

8*8 

39*0 

*90 

4. 

4-10 

8*7 

41*0 

•58 

5. 

5-35 

11*1 

41*4 

•85 

6. 

3-62 

0*8 

— 

3*48 



New Milk 

Allowed 

TO Stand for Six Hours, 



Per cent, of 

Per cent. 

per cent. 
Cream f- r 1 

Per cent. Fat 

Prr cent. Fat 

No. 

Fat in Milk. 

• Cream. 

per cent. Fat. 

in Cream. 

in Skim Milk 

1. 

4 05 

9*2 

2*27 

17*4 

2*70 

2. 

3. 

420 

11-2 

2*66 

16*5 

2*65 

3-90 

9*8 

2*51 

15*9 

2-60 

4. 

3-70 

9*8 

2*69 

18*0 

2*15 

5. 

4-4.5 

13'5 

3*03 

16*8 

2*30 


The samples numbered from 1 to 5 were yielded by the same cows in each case. 

Condensed unsweetened milk, which has been diluted to the original volume with 
water, has all the analytical characteristics of sterilized milk, and there appears to be 
at present no method of distinguishing between them. 

To distinguish new milk, on the one hand, from milk which has been sterilized on 
the other, the following methods may be employed : 

(i.) Place 100 c.c. of milk in a graduated cylinder, and allow it to stand for six 
hours at 60* F. (15*5* C.) ; note the percentage of cream. If less than 2*5 per cent, 
of cream for each 1 per cent, of fat in the milk has risen to the surface, the milk may 
be considered suspicious ; if the quantity of cream falls markedly below 2 per cent, 
for each 1 per cent, of fat, it is highly probable that sterilized milk is present. 

(ii.) Estimate the albumin by the method of Hoppe- Seyler, or, better, those of 
Sebelein or Duclaux. If less than *35 per cent, is found, sterilized milk may be con- 
sidered to be present. 

(iii.) Estimate the milk-sugar by the polariscope, and also gravimetrically in 
duplicate ; if the difference between the two estimations be more than *2 per cent., it 
will be corroborative evidence of the presence of sterilized milk. It is doubtful 
whether a proportion of sterilized milk much below 30 per cent, could be detected 
when mixed with new milk. 

The proportion of sterilized milk may be deduced from the percentage of soluble 
albumin by the following formula : 

^ ^ ja -lu 0*4 — Percentage of soluble albumin ^ 

Percentage of sterihzed milk = x 100. 

This is based on the supposition that new milk contains 1*4 per cent, of albumin, 
while in sterilized milk the albumin is removed. 

The following is the formula for deducing the percentage of sterilized milk from 
the cream rising test : 

2*5-S 

Percentage of sterilized milk« — 
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The efttimation of albumin is the 'most reliable test. There are many causes 
which influence the rising of cream, such as the temperature to which the milk has 
been warmed or cooled, the size of the fat globules, which varies with the stage of 
lactation, and the acidity of the milk, and quantitative deductions may be occasionally 
misleading. 

^ It must be remembered, however, that no sharp distinction can be drawn 
between milk which has been raised to a temperature over 70" G. for a short period, 
and which naturally is not sterilized in the true sense of the term, and milk which 
has been heated for a sufficient length of time to destroy all microbial life. For this 
reason a milk should not be reported as sterilized solely on the result of a very low 
percentage of albumin if neither the creamometer” nor the milk-sugar tests give 
corroborative indications. It is probable that the milk in this case has been merely 
scalded. 

The following figures by C. H. Stewart {Brit. Med. Journ., 1896, 626) show the 
percentage of albumin found in milk raised to various temperatures : 







Soluble Albumin 

Soluble Albumin 



Time of Heating. 


in Freflh Milk. 

in Heated Milk. 



10 min. at 60° C. 



•423 

•418 



30 „ 

it 



•435 

•427 



10 

65° C. 



•395 

•362 



30 




•395 

•333 



10 

70° C. 



•422 

•269 



30 




•421 

•253 



10 

75° C. 



•380 

■07 



30 




•38 

•05 



10 

80° C. 



•375 

none 



30 




•375 

none 

The following analyses will 

show to what 

extent the method can be depended 

upon: 






It rill. 

Percentage Sterilized. 



Pet cent. 

Grcftin 


Milk’ 

MliK* 


.\o. 

Fat. 

Cream. 

Fat. 

Albumin* Sugar. 

Sugar Pul. Actual. Oal. Cream. Cal. Albumin. 

1. 

3-86 

7-2 

1’87 

•30 

4-85 

4-65 

33 29 25 

2. 

410 

9-6 

2-34 

•34 

4-79 

4-68 

Genuine 

3. 

3-90 

7-5 

1-92 

•29 

4-79 

4-64 

28 26 27 

4. 

8-70 

4-3 

1-16 

•16 

4-75 

4-57 

56 61 60 

5. 

4-10 

7-4 

1-81 

•26 

— 


30 31 35 

6. 

4-00 

7-5 

1-88 

•27 

— 



30 28 32 

7. 

8-75 

7-9 

211 

•35 

— 

— 

Genuine. 


The analyses marked 2 to 7 were made upon mixtures the oompositi(»i of which 
was unknown to the operator, those marked 2 to 4 being the work of one of us (B.), 
those marked 5 to 7 of the other (B.). The results arrived at by analysis are given in 
the columns marked “ calculated,” and the agreement between the two methods and 
with the actual composition is extremely satisfactory. 
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THE ESTIMATION OP MILK-SUGAB IN MILK. 

By H. Dboop Richmond and L. Kidqell. Bosedey. 

We have been in the habit of estimating the milk-sugar in milk by the method 
described by Vieth (Anadyst, xiii. 63) ; this is a slight modification of that worked 
out by Wiley {Amer, Chem. Jour., vi., 289)*, and the novelty in it consisted of the 
making of corrections for volume of fat, etc. 

Vieth’s method of calculation is founded on the following assumptions : (a) That 
the volume of proteids in 100 c.c. is 3*0 c.c. ; (h) that the volume of fat in 100 c.c. is 
the percentage of fat divided by *93. 

This last assumption is not strictly correct, the volume of fat being the per- 
centage of fat multiplied by the specific gravity of the milk and divided by *93, but 
the error is very small. It is usually sufficient to multiply the percentage of fat by 
1*11 to obtain the volume in 100 c.c. of milk. 

Wiley and Ewell have recently published (Analyst, xxi., 182) a method for the 
estimation of milk-sugar in milk by double dilution and polarization ; they make up 
65*82 grammes of milk to 100 c.c. and 200 c.c. respectively, precipitate with acid 
mercuric nitrate and polarize the filtrates. 

If a equal the reading from the 100 c.c. solution, and b the reading from the 

dh 

200 c.c. solution, the correct reading will be ^ and the volume of the precipitate 
100 (g - 26) 
a -b. 

A series of thirteen experiments to prove the correctness of the method is given, 
and the volume of the precipitate is calculated in each case ; from the series it is 
concluded that “ this correction is less in quantity than the combined volume of the 
fat and albuminoids.” It appears, however, on recalculation of their figures, that 

the volume of the precipitate is wrongly calculated, the formula ^ having 

been apparently used instead of the correct one given in their paper, and reproduced 
above. 

In the table opposite Wiley and EwelFs figures are reproduced, the volumes of 
the precipitate being calculated by the correct formula ; the volume of the precipitate 
is also calculated by Vieth’s method. 

It is seen that, though the average of the two methods agrees well, there is a 
fairly wide divergence between individual results. A comparison of the polarimetric 
figures of Nos. 1 and 9 will demonstrate that this divergence is chiefly due to the 
large experimental error of Wiley and EwelPs method. In these.two it happens that 
the polarization in the 100 c.c flask is the same, while the polarization in the 200 c.c. 
flask differs only by *07, which is within the limits of reading ; this difference of 
polarization makes 1*5 c.c. difference in the volume of proteids. It also makes a 
difference of *07 per cent, in the percentage of milk-sugar, while, had Vieth's method 
been used, a difference of *07® would make a difference of less than *02 per cent. 
To obtain the accuracy recorded, Wiley and Ewell found it necessary to use a very 
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Ko. 

Per cent. 

Polarization in 

Polarization in 

Fat 

200 c.c. Flask. 

100 C.C. Flask. 

1. 

' 

9-37 

19-26 

2. 

— 

9-59 

20 33 

8. 

— 

9-36 

19-20 

4. 

— 

9-60 

20-25 

5. 

2-9 

10-15 

20-84 

6. 

4-8 

10-31 

. 21-21 

7. 

31 

9-49 

19-41 

a 

40 

lOOl 

20-45 

9. 

1-4 

9-44 

19-26 

10. 

5-5 

1105 

22-68 

11. 

4-4 

9-57 

19-47 

12. 

20 

9-76 

19-93 ■ 

13. 

17-6 

8-72 

1913 


Mean 


Calculated Volume 
of Precipitate. 

10-7/® ^ 

Vletli'sM^od 

V'olumeof 

Precipitate. 

6-0* 

Dlffor- 

4-9^ 

10-0/ 

>5-1 

50- 


5-1 


40 

-11 

5-4 


5-3 

-0-1 

4-3 


4-1 

-0-2 

4-1 


4*7 

+ 0-6 

8-9 


2-9- 

-10 

5-0 


5-8 

+ 0-8 

3-3 


50 

+ 1-7 

4-2 


3-3 

-0-9 

16-2 


14-4 

-1-8 

5-7 


5-5 



delicate polariscope with tubes 400 untn. long ; with a less delicate polariscope and 
shorter tubes, the experimental error would be correspondingly magnified. 

We can only conclude that this method is practically useless, on account of the 
large experimental error, the waste of time, and large amount of sample required. 

The only objection to Vieth’s method is that it is necessary to make a calculation 
for each sample, which, when several determinations are made at once, is apt to 
become tedious. To dispense with the calculation, we propose to add to each 100 c.c. 
of milk : 

(а) Three c,c. of acid mercuric nitrate to compensate for the volume of the 
pvoteids. 

(б) (Fat -f- 1*11) c.c. to compensate for the volume of the fat. 

(c) One-tenth of the degrees of specific gravity. 

(d) A sufficient volume to reduce scale readings to percentages of milk-sugar. 
With the instrument we use [the Mitscherlich half-shadow polariscope, described 

by Vieth (Analyst, xi. 141)], d is 10*0 c.c. to 100 c.c of milk ; it may be calculated 

for other instruments by the formula ^ "" x S where K factor neces- 


sary to convert angular degrees into scale readings, I ^ length of tube used, and 
S = specific gravity of the milk (which may be taken as 1 032 without appreciable 
error). 

If the fat was 3*7, and the specific gravity was 1*0325, then 3 -f 4*1 -i- 3*25 + 10 — 
20*35 c.c. must be added to 100 c.c. of milk, or 10*17 c.c. to 50 c.c. 

We have noticed the fact pointed out by Wiley and Ewell, that the stronger 
mercuric nitrate solution prescribed by Wiley is liable to discolour the proteids, but 
we cannot agree with them that it is the xantho-protein reaction ; it is more properly 
described as Millon*s reaction. We find it advantageous, however, to use their 
weaker solution, and add 15 c.c, of this to 100 c.c. of milk, making up the bulk with 
water. 


* Thene Sgaren are volumeti of sand actually added. 
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A few test analyses are appended to show that accurate results can be obtained 
by dilution to obtain direct readings. 






Direct 

Dilute 

Milk Sugar. 

Volume of Precipitate. 

^ — 

Ob*. 

8p. Gr. 

F«t. 

Dilution. 

Polarimetric Reading. 

Vetth. 

Wiloy and 
IfiwoU.* 

' Vetth. 

Wiley and 
Ewell.* 

E. 

1-0305 

4-50 

121-0 

4-93 

4-17 

4-16 

3-94 

8-0 

2-9 

B. 


) ) 

yy 

4-96 

4-21 

4-16 

3-79 

8-0 

->•9 

E. 

1-0340 

3-00 

120-4 

6-86 

4-93 

4-92 

507 

7-0 

9-7 

B. 

1-0300 

1 y 

1 y 

6-88 

4-89 

4-95 

5-48 

7-0 

16-0 

E. 


121-1 

4-82 

4-06- 

4-05 

4-21 

8-1 

11-6 

B. 

1 9 

) y 

n 

4-80 

4-08 

4-04 

373 

8-1 

•4 


Average 



6-205 

4-39 

4-38 

4-37 

7-7 

6-6 


We have also experimented with the action of various preservatives added to 
milk in the proportion of 1 gramme per 100 c.c. (except in the case of form^in where 
2 c.c. were accidentally added) ; the samples were allowed to stand a week in an 
incubator at 25°. 


Original milk ... 

1 c.c. Chloroform per 100 c.c. 

1 gr. Borax per 100 c.c. ... 

2 c.c. Formalin per 100 c.c. 

1 gr. Salicylic acid per 100 c.c. 

1 gr. Mercuric chloride per 100 c.c. 


Polnrizatioo. 

5-63“ 

. 5-61“ 

. 5-50“ 

5*02'’ (corrected for dilution). 
5-61“ 

. 5-59'’ 


With the exception of borax, it is seen that all the preservatives prevented any 
change. 


Discussion. 

The Pbesident (Dr. Dyer) said that among the many valuable papers in the 
old volumes of The Analyst a very prominent place must be given to those which 
emanated from the laboratory of the Aylesbury Dairy Company in the days of their 
old friend Dr. Vieth, and it was very pleasurable year by year to find Mr, Kichmond 
carrying on this work, and bringing before the Society the results of his very large 
experience. 

One little point which he noticed in the first paper was the high proportion of 
ash in two of the abnormal samples of milk. His own experience, and probably 
that of many others, showed that, when milk gave an abnormally low percentage of 
total solids, the ash was usually high, at once pointing out the abnormality of the 
samples, so that they were not easily confused with watered samplea 

He was much interested in Mr. Bichmond*s remarks with regard to the nitrogen 
in decomposed samples, because he had lately heard from another member of the 
Society (Mr. Smetham, of Liverpool) that that gentleman had been making a some- 
what extensive series of experiments on the value of the nitrogen factor in dealing 
with decomposed milks. He bad not seen all Mr. Smetham’s figures, but as far as 

* We have, by calculating from our own figures, exaggerated the errors of Wiley and Ewell’s method ; 
roughly speaking, we have f^ut doubled the experimental error. 
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the results had gone some time ago, Mr. Smetham bad found that the nitrogen 
remained remarkably constant. It might be converted into different nitrogenous 
compounds, but it stayed in the milk, and did not seem to be lost in the form of 
free nitrogen. He thought that Mr. Smetham would have some results shortly to 
bring before the Society on this subject 

* With regard to sterilized milk, he did not know whether it was suggested by 
Mr. Biohmond that the presence of sterilized milk in ordinary milk was a thing to 
be deprecated, or regarded as an adulteration. Sterilized milk was generally con- 
sidered to be a valuable article.- It would probably be more interesting to the 
public to be able to detect the presence of unsterilized milk in milk that was sup- 
posed to be sterilized, but to thi§ one would take a shorter cut by making a 
bacteriological examination. 

Mr. Allen observed that the multitude of figures which had been placed upon 
the blackboard, and which, after all, only represented a fraction of the results actually 
obtained, was a sulbcient indication of the vast amount of work the authors of these 
papers had got through ; and as a Society, they were very much indebted to Mr. 
Biohmond and Mr. Boseley for laying before them these results, which had now 
become a very welcome annual institution, the absence of which would be greatly 
missed. It was interesting to learn that Dr. Yieth’s method for the determination 
of milk-sugar was able to hold its own with more refeent modifications of the process. 
He had a high opinion of Wiley and Ewell^s method ; but if the use of a specially 
delicate polarimeter was essential, it militated greatly against the employment of the 
method in practice. 

Dr. Edmunds raised the question whether sterilized milk, and, in fact, all 
sterilized foods, did not lose some of their vitalizing properties, especially for young 
children. 

Dr. Bideal said that he was about to make a similar remark to that made by 
Dr. Edmunds. He usually lived in the country, but for the last two or three months 
he had resided in town. It was hardly a chemical matter, but in the country they 
were in the habit of keeping the milk overnight for the cream to rise. On coming up 
to London, however, the milk was supplied by a dairy company, and it was found 
that the cream of this London milk would not rise on standing, which seemed to 
point to the fact that the mixed milk had not the property of. rising as pointed out in 
the paper. He thought that a consumer buying milk should reasonably expect it 
to throw the normal amount of cream on standing. 

He did not think that either sterilized milk or humanized sterilized milk bad the 
same value as unsterilized milk, which was probably due to the fact that the ferments 
present had lost their activity. He had been trying humanized milk from the same 
firm for a week or two, with results that were not satisfactory, but which were 
improved by the addition of a small quantity of unsterilized cow’s milk, which probably 
supplied the missing ferment, if such were necessary, without materially altering the 
<;oinposition« 

With regard to sour milks, he thought that the points referred to by Mr. 
Biohmond ought to be made widely k|iown, as they indicated an easy method of 
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ascertaining with certainty the composition of sour- milk samples. If a Lister-Babcock 
machine was used for determining the fat, a Kjeldahl determination could possibly be 
made on a fair average sample taken from the comparatively large quantity in the 
machine. 

Mr. Hehnek said that the remarks of Dr. Edmunds and Dr. Rideal, which 
raised some doubt as to the food value of sterilized milk, had a serious aspect in view 
of sanitary considerations. If there were not any very strong evidence that by 
sterilization some material damage was done to milk, such statements might do un- 
intentional harm. There was no chemical or physiological evidence whatever, as far 
as he was aware, that milk did contain any ferment necessary to digestion. 

Mr. Richmond had omitted to mention the fact that calcium citrate was deposited 
from milk on boiling. In condensed unsweetened milks, a notable sediment of citrate 
existed ; and this deposition might perhaps be another means of distinguishing boiled 
from raw milk. The change in the rate at which the cream rose was a very interesting 
fact. Whatever the explanation might be, it seemed to him that the viscosity of the 
milk had become altered. He had thought of using the viscosity of the milk as a 
rapid means of dairy analysis ; but Mr. Richmond’s results seemed to show that this 
would not be possible, except, perhaps, in the case of milks which it was certain had 
not been boiled. There were, other things being equal, two factors influencing the 
viscosity of milk — namely, the amount and size of the fat globules, and the amount 
of solids-not-fat. If the specific gravity and the viscosity, as measured by the rapidity 
of the flow through a narrow orifice, were determined, which could be done in a minute 
or two, some useful data might probably be obtained. 

Mr. C. G. Mook, with reference to the question of the adulteratioTi of ordinary 
milk with unsweetened condensed milk, remarked that there was only one brand of 
unsweetened condensed milk sold in London to any extent, which was of Italian 
manufacture, and contained much less fat than it should if made from w^hole milk, 
and it contained a large addition of borax or boric acid. 

Mr. Bevan remarked that Mr, Richmond had mentioned only three abnormal 
samples, and desired to know whether they were the only ones he had met with 
during the year. He was interested in the President’s remarks as to the ash, which 
showed the very great importance of always determining this, and being guided by 
it in forming an opinion. With regard to the nitrate test, he had been under the 
impression that Mr. Richmond had some time ago made experiments in this connec- 
tion, and had found that nitrates might find their way through the medium of food 
into the milk in a perfectly normal manner. 

Mr. Richmond said that the detection of diluted condensed milk in ordinary milk 
. had been considered of such importance by the British Dairy Farmers' Association, 
that some years ago that Association had offered a gold medal for the publication of 
a method. Within the time during which the offer held good no method was 
discovered, but Mr. Faber had since brought out an excellent, and perhaps the best, 
method. He (Mr. Richmond) and his colleague had also studied the subject, and 
they thought it might still have sufficient importance to be worthy of consideration. 
Some years ago he (Mr. Richmond) had read a paper on the discrimination between 
abnormal and adulterated milks, in which he pointed out that a high ash was charac- 
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terietio of abnormal milks, and it afforded him much gratification that this was con* 
firmed, as it had been, by the President and by Mr. Sevan. He might say that these 
three abnormal samples were the only ones that had come under his notice daring the 
year. The question raised by Dr. Edmunds of the physiological effect which sterili* 
zation had upon milk was one of extreme importance, and one upon which it was hard 
to get reliable evidence. The opinions held and positive evidence adduced by medical 
men on this question were often absolutely contradictory ; it was not one, however, 
whfch fell within the province of analysts. With regard to Dr. Eideal’s remarks on 
the difference between country and London milk in the matter of the rising of the 
creath, it certainly was a widely-known fact that milk taken warm from the cow, and 
set immediately, gave more cream than if it were cooled down to- a sufficiently low 
temperature to keep it for some hours, and not only was the quantity of cream larger, 
but the cream itself was much thicker. There had been one ferment described as 
present in milk, namely, the galactozymose of Bechamp, but this observer was the only 
person who had met with it, and his observations had not yet received confirmation. 
They had purposely omitted any mention of calcium citrate. They had thought of 
making some remarks on this subject, but on considering the matter, and making ex- 
periments in connection with the estimation of citrates, they found that it was not 
an easy thing to do, and were unable to get any results of real value, so they thought 
it best not to fill the paper with points that could only be just touched upon. With 
regard to the viscosity of milk, he did not think that this factor was likely to be of 
much use for analytical purposes, as it involved calculations of an extremely com- 
plicated character. The viscosity of milk was due to, first, the internal friction of the 
molecules of the aqueous portion, and, second, to the friction between the fat globules 
and the serum, and very small variations of conditions might and did affect the ratio 
of the separate effects of friction. 

The President said that the Society’s thanks were due to Mr. Eichmond and 
Mr. Boseley for these papers. Even if there did not appear to be any immediate 
practical object in detecting the presence of sterilized milk, the results obtained were 
none the less interesting and valuable. The Society was a technical, but not 
altogether a utilitarian. Society, and always valued facts. Besides, even though the 
practical application of such facts might not be immediately apparent, there was 
always the possibility that they might ultimately prove useful 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS 

FOOD AND DRUGS ANALYSIS. 

Distinction between Raw and Boiled Milk. I. Caroano. {Giorn. di Farm, 
di Trieste, 1896, i., 275 ; through Chain. Zeit. Bep., 1897, 46.) — The sample is warmed 
gently with a few drops of fairly fresh oil of turpentine and an alcoholic solution of 
guaiacum added. The appearance of the well-known blue colour shows that the milk 
has not been boiled, and vice versd. E, H. L. 


The Detection of Horseflesh in Sausages, etc. H. Bremer. {Forsch. Bar., 
1897, iv., 1-8.) — The various methods which serve for the detection of horseflesh are 
based either on the glycogen reaction or on an examination of the fat (see Analyst 
abstracts, xix., 24 ; xx., 95 and 252 ; and xxi., 231). The author gives a summary of 
the work of others in this direction, and then describes his process, which consists in 
an examination of the intra-muscular fat. 

The meat preparation, from which all visible fat has been removed, is minced in 
a sausage-machine, and heated for about an hour on the water-bath with water. The 
fat rising to the surface is poured away with the water, and the flesh, after having 
been washed several times with hot water, is dried at 100“ G. for twelve hours, and 
extracted for several hours with a petroleum spirit of low boiling-point. Part of the 
intra-muscular fat thus obtained is taken for the determination of the iodine number, 
refractive index, and Eeichert-Meissl number. The remainder is saponified, the 
excess of alkali neutralized with acetic acid, and the alcohol evaporated on the water 
bath. The soap is dissolved in hot water, a hot solution of zinc acetate (1 part to 
2 parts of fat) added, and the zinc soap washed with hot water and alcohol, pressed 
between filter-paper, and extracted with about ten times its volume of water-free ether 
for fifteen to thirty minutes under a reflux condenser. After cooling, the solution is 
filtered into a weighed flask, the ether evaporated, and the iodine number of the 
residue determined. Every precaution must be taken to prevent access of air during 
filtration and drying. 

The subjoined table gives the results obtained by this method : 

Iodine No. of Intra- Iodine No. of Liquid 


muscular Fat. Fatty Acids. 

I. Horseflesh sausage without bacon 75*8 108*1 

II. Horseflesh sausage with about 6 per cent. 

of bacon ... ... ... ... ... 74*0 104*1 

III. Horseflesh cervelat sausage with about 22 

per cent, of bacon, well smoked ... 53*7 92*4 

IV. Horseflesh cervelat sausage with about 25 

per cent, of bacon 74*1 102*1 

V, Ordinary sausage with some bacon ... 57*6 94*2 

VI. Thuringian cervelat sausage with about 65 

per cent, of pig’s fat ... ... ... 64*3 95*8 

VII. Mixture of I, and V. in equal parts ... 66*4 103*1 

VIII, Mixture of IV. and VI. in equal parts ... 65*2 99*5 
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it is stated that whenever horseflesh is present the petroleum spirit extract has 
a red to ^dish-brown colour, and that even the liquid fatty acids have a more or 
less reddish-yellow shade. On the other hand, bull’s flesh gives a similar colour, so 
that too much reliance must not be placed on this fact, except as a confirmatory test. 
When, however, this is found to be the case, when at the same time glycogen is 
detected, and when the iodine number of the intra-muscular fat exceeds 65, and that 
of the liquid fatty acids is considerably over 95, there can be but little doubt as to the 
presence of horseflesh. G. A. M. 

Beteotion of Caramel in Wines — Possible Confusion with the Coal-tar 
Colours. A. J. Da Cruz Magalflaes. (Comptes rendus, cxxiih, No. 21; through 
Chem, News ,) — The author found that a caramelized Portuguese liqueur wine 
responded to the general reactions of coal-tar colours : dyeing mordanted wool in 
presence of potassium sulphate ; forming in presence of lead subacetate an orange-yellow 
liquid, which yielded up its colouring matter to amyl alcohol, a similar reaction 
occurring with ammonia in excess, and turning orange-yellow when agitated with 
yellow mercury oxide. Identical results were obtained with another wine colored 
with pure caramel from ordinary sugar, as well as in the case of solutions of pure 
caramel. 

Caramels from pure dextrose (1) and saccharose (2) were also tested, with the 
following results : 

Treated with lead basic acetate and amyl alcohol: (1) No coloration; (2) deep 
orange-yellow. 

Supersaturated with ammonia and taken up with amyl alcohol : (1) Greenish- 
yellow ; (2) very deep orange-yellow coloration. 

Ether : (1) No coloration ; (2) orange yellow.. 

Mordanted wool : (1) Dyed yellow; (2) orange yellow. 

No alteration of the original colour of the solutions was produced by Caze- 
neuve’s test. C. S. 


Quantitative Examination of Crude Woody Fibre. Lebbin. {Arch. Hyg., 
1897, xxviii., 212 ; through Chem. Zeit, Bep., 1897, 45.) — This process depends on 
the fact that ammoniacal hydrogen peroxide dissolves starch and vegetable albumins, 
but leaves pure cellulose practically untouched. 3 to 5 grammes of the meal or 
bran are very finely powdered and boiled for half an hour in a large beaker with 
100 c.o. of water ; 50 c.c. of 20 per cent, hydrogen peroxide are next added, and the 
boiling continued for twenty minutes, while 15 c.c. of 5 per cent, ammonia are 
gradually dropped in. The whole is boiled for a further twenty minutes, thrown on 
a tared filter, and the insoluble matter washed with hot water, dried and weighed. 
From the residue the weight of ash must be deducted, and also 6*25 times the amount 
of nitrogen it contains, if there be much present. The process gives uniform results, 
and the solutions filter well. F. H. L. 
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ORGANIC ANALYSIS. 

Test for Formaldehyde. L. Kentmann. {Pharm. Gen, Anz,, 1896, viii., 366; 
through Chem, Zeii. Bep., 1896, 313.) — If the suspected liquid is floated on an equal 
volume of a solution of 0-1 gramme of morphine hydrochloride in 1 c.c, of strong 
sulphuric acid, a red violet colour is produced within a few minutes, provided the 
formalin exceeds one part per 6,000. F. H. L. 

Estimation of Furforaldehyde by Means of Phloroglucinol. 1. C. Counoler 

{Chem, Zeit, 1897, xxi., 2) ; 2. C. Krauoh (loc. cit,, p. 29).~This is primarily a 
discussion on the suitability or otherwise of Merck’s preparation, “ Phloroglucin. 
puriss. pro anal, (m.p., 210^ C.),” for the purpose indicated. On the authority of 
Kruger and Tollens, Krauch has stated in the last edition of his book, “ Die Priifung 
der Chemischen Reagentien auf Reinheit,” that it is sufficiently pure to be so 
employed ; but Councler holds that it varies greatly in composition, and often contains 
enough diresorcinol to vitiate the results. He therefore considers it necessary always 
to use a preparation freed from this impurity by Skraup’s method. 

The remainder of Councler’s paper is also largely polemical, and deals with the 
modifications of his process, which have been suggested by Kruger and Tollens (Zeits, 
angew, Chem,, 1896, 40). He maintains that it is preferable to wash the precipitate 
till free from chlorine, and then to dry it to constant weight, rather than to wash 
with 150 c.c. of water, and to dry at 100' for three or four hours only ; and that it is 
better to add the phloroglucinol in the solid form, in order to keep the volume of 
liquid as small as possible. He also discusses at some length the question of pre- 
cipitating the whole of the furfural distillate, or only an aliquot portion thereof, and 
decides that, in the majority of cases, the latter procedure suffces. 

F. H. L. 

Gravimetric Estimation of Sugar. G. Ambuhl. {Chem, Zeit,, 1897, xxi., 
137.) — The author recommends that the cuprous oxide produced in the Fehling- 
Allihn process should be dried for one hour at 98*5“ C., and weighed as such, instead 
of being reduced to the metallic state. He presents an elaborate table, showing the 
results of the method when applied to forty-six samples of wine, honey, and diabetic 
urine. In the case of wines, the figures are practically identical with those obtained 
by weighing the metal, being usually a trifle higher (maximum, -f-0'09; average, 
+ 0 034 per cent.). With honey, the excess averages 0*23 per cent, on amounts of 
sugar varying from 57 to 69 per cent. ; and with urine containing 4*25 to 6*16 per 
cent, of sugar, the mean difference between the two processes is 0*10 per cent., but 
in this instance the suboxide was manifestly contaminated with organic substances, 
which suffer decomposition on ignition. F. H. L. 


A spontaneously Inverting Cane-sugar Solution. A. Lam. (Chem, Zeii,, 
1897, xxi., 56.) — The author has recently examined a sample of English crude sugar 
which was suspected of adulteration. Immediately after solution it gave in Laurent’s 
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polftrimeter a value of + 91-0, biit in twenty-four hours this- fell to 80 5, continuing to 
alter till after ten days its dpticity was + 12*5, and after thirty da^s - 24*5 (at which 
point it remained constant). Titrated with Fehling’s solution after standing twenty- 
four hours, the sample appeared to contain 17 per cent, of reducing sugars (calculated 
as glucose) ; but on inverting it according to Clerget’s method, the figure ( 33*8 at 
16 *5^ C.), taken in conjunction with the positive rotation of 91, showed that it actually 
contained 92 per cent, of true cane-sugar. Further investigation proved that the 
anomalous behaviour of the material was due to a rod-shaped micro-organism 
possessing the property of inverting faintly acid and saline solutions of sugar, but 
without influence on such as are neutral, alkaline, or free from salt. F. H. L. 


The Detection and Extraction of Citric and Malic Acids by Means of 
Quinine and Cinchonine. L. Lindet. {BidL Soc. Chhn., 1896, 1160-1163.) — 
Citric and malic acids may be easily distinguished by the difference in solubility in 
methyl alcohol of their quinine and cinchonine compounds, and on this difference the 
author has based a process for extracting them from vegetable juices. 

Cold methyl alcohol (95 per cent.) dissolves only 0*3 per cent, of acid citrate of 
quinine and 3*3 per cent, of the neutral citrate, while the corresponding nialates are 
soluble to the extent of about 8 per cent. The presence of malic acid interferes with 
the precipitation of the acid citrate of quinine, and when, in a mixture of the two 
acids, the quantity of malic acid is 25 per cent, of the quantity of citric acid, not 
more than 99 per cent, of the theoretical acid citrate of quinine is obtained. When 
the proportion of malic acid is increased to 50, 100, and 200 per cent., the quantities 
obtained respectively are 97, 94, and 83 per cent. Under the same conditions the 
acid oxalate of quinine (solubility 9*2 per cent.) and the neutral oxalate (solubility 
8*2 per cent.) remain in solution, but these also increase the solubility of the quinine 
citrate. 

Cinchonine dissolved in methyl alcohol precipitates malic acid where quinine 
precipitates citric acid. The solubility of the acid nialate of cinchonine is 2*5 per cent., 
but the other salts of cinchonine are so soluble that the precipitation can be considered 
as characteristic of malic acid. The acid tartrate of cinchonine dissolves to the ext6bt 
of 26 per cent., whilst the acid citrate, the acid oxalate, and the acid succinate only 
crystallize when their solution is evaporated to a syrupy consistency. The presence 
of tartaric, citric, oxalic, or succinic acids considerably increases the solubility of 
cinchonine malate in methyl alcohol. 

In applying these reactions to the extraction of the acids from vegetable juices, 
the latter must be evaporated in vacuo, and the residue taken up in methyl alcohol 
(as concentrated as possible). Tartaric acid, if present, should be removed by 
adding alcohol and ether and precipitating with potash. The excess of potash is 
eliminated by precipitating all the acids with subacetate of lead, and afterwards 
liberating thsm by sulphuretted hydrogen. This isr the method to be adopted when 
the juice contains much sugar 5r foreign matter. Tannin must also be removed by 
absorption with animal matter, such as catgut. 

The concentrated acids are dissolved in methyl alcohol, and to a definite quantity 
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of the solution, containing al^t 2-6 per cent, of acid, quinine as a powder is a^ed 
little by little^ until after shaking for some time a crystalline precipitate is produo^ 
!Hie quantity of quinine added must not exceed 160 to 170 per cent, of the quantity 
of supposed citric acid, or the more soluble neutral citrate of quinine will be produced. 
When the proportion of quinine has been established, the main solution is treated 
with the calculated amount. After standing for twenty-four hours, the liquid is 
filtered, and the operation repeated on the mother liquor. 

When no precipitate is obtained — that is, when citric acid is absent — malic acid is 
tested for and extracted in the same way, the maximum amount of cinchonine to be 
added being 140 to 150 per cent, of the supposed quantity of malic acid. Where the 
two acids are present together, cinchonine is added to the liquid after precipitation 
with quinine, since an excess of the latter does not interfere with the precipitation of 
cinchonine malate. 

The acids are easily recovered from the alkaloidal salts by adding ammonia to 
their aqueous solution, filtering from the alkaloids, precipitating the acids with sub- 
acetate of lead, and decomposing the precipitate with sulphuretted hydrogen ; or the 
acid may be removed by barium hydrate, the precipitate, after drying, being washed 
with alcohol, and finally decomposed with sulphuric acid. 

In this way the author has extracted the citric acid from the juice of lemons, 
gooseberries, strawberries, raspberries, and tomatoes, and the malic acid from that of 
cherries and grapes. C. A. M. 


. The Iodine Kumber of Cocoa-Butter. D. Holde. {Zcits. anal Chetn., 1897, 
xxxvi., 163, 164.) — In an abstract of the work of De Negri and Fabris, “ Gli Olii,"' 
which was published by the author in the Zeits, anal, Chevi,, xxxiii., 570, the higher 
limit for the iodine number of cocoa-butter was given as 51. This high value led 
Strohl to examine specimens of all the different varieties of the fat (Analyst, xxi.» 
231), and the highest figure he could obtain was 41*7. Then Filsinger published a 
note (Analyst, xxii., 46), in which he suggested that StrofapB higher limit (41-7) 
might have been due to the presence of free fatty acids, since in his work with 
linking in 1889 he had not found a higher value than 37*5. With regard to this 
opinion, the author points out that Strohl obtained an iodine number of 39*8 to 40*4 
with specimens of fresh cocoa-butter, and that, as be himself has found in the case of 
fluid fats, and as Spath (Analyst, xxii., 46) showed in the case of lard, an increase of 
acidity is accompanied by a decrease in the iodine number. These various conununi- 
cations have led the author to refer to the original paper of Hiibl, from whom De 
Negri and Fabris took their figures for cocoa-butter, and he now finds that those 
chemists wrongly transcribed the value 51, which in HiibPB paper is 34. C. A. M. 


JSatimation of Bosin in Fats and Soaps. J. Landin. {Ohem, 1897, 

txi., 25.)--In the hands of the present author, Twitchell’s process is perfectly 
satisfactory ; but he prefers to use petroleum spirit instead of ether, as the solvent for 
the resin acids, aqd also to determine them gravimetrically, owing to the uncertainty 
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about their true molecular weight. As regards Goruette’s process (Analyst, xxi , 260) , 
sodium resinate is not really soluble in saturated sodium chloride. If an alkaline 
solution of rosin containing 2 per cent, of colophony is treated gradually with this 
liquid, the first precipitate disappears, until an equal volume of salt solution has been 
added, but further additions again increase the amount of insoluble matter. The 
method is, therefore, not reliable. F. H. L. 


Valuation of Glucr by Visoosimetry. J. Fels. (Chem. 1897, xxi., 56 
and 70.) — None of the methods hitherto proposed for testing glue can be deemed 
trustworthy ; and even Stelling’s (Analyst, xxi., 239) is inexact. An exception must 
perhaps be made in favour of Lipowitss's plan of judging the material according to 
the consistency of the jelly it yields on treatment with a definite amount of water ; 
but, still, this only gives comparative results. The present investigator holds that by 
determining the viscosity of a glue solution in Engler’s apparatus the actual adhesive 
power of the substance can be gauged, and, moreover, the figures obtained may be 
expressed in an absolute form. The process has been in use for a year, and has 
proved quite satisfactory. 

The sample is rubbed to powder, and the moisture estimated by drying it at 
100“ for two hours; 100 grammes are soaked in about 400 c.c. of cold water for 
twenty-four hours, melted on the water-bath, and the amount of liquid so adjusted 
that the solution contains 15 per cent, of dry glue. It is then tested in the viscosi* 
meter at 30“ C., the time taken for an equal volume (500 c.c.) of water to run out 
being considered as unity. Treated in this way, five samples gave the figures : 1*36, 
1*60, 1*65, 1*91, and 2*21 ; and it was found that the values expressed the same 
differences in quality as were deduced from an examination of the corresponding 
jellies according to Lipowitz’s method. F. H. L. 


Mineral Constituents of the Water-Melon. G. F. Payne. {Jcnir, Amer, Chem, 


Soo.y 1896, xviii., 1061-1063.) — Two medium-sized 

water-melons cut up and mixed 

together were found to contain just ^ per cent, of pure ash calculated as free from 
carbonic acid. The composition of the ash was ; 

Per cent. 

Sulphur trioxide 

4-41 

Calcium oxide 

5-54 

Magnesium oxide 

6-74 

Potassium oxide 

61-18 

Sodium oxide 

4-31 

Silicon dioxide 

2-15 

Phosphorus pentoxide 

10-26 

Chlorine 

4-94 

Iron sesquiox^de 

0-48 • 


100*00 


C. A. M. 
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Tike Separation of Bismuth from Bead. A. L. Benkert and B. F. Smith; 

{Jour, Amir, Chem. Soc., 1896, xviii., 1055, 1056.) — Herzog {Zett, anal, Chem,^ xxvii,, 
660) has described a method of separating bismuth from lead by precipitation of the 
former as basic acetate, but the authors consider the method too tedious, and not 
entirely satisfactory in its results. They have substituted a formate solution for that 
of the acetate with satisfactory results. 

Solutions of lead nitrate and bismuth nitrate in nitric acid were prepared con- 
taining in 20 c.c. 0*2076 gramme of lead oxide and 0*1800 gramme of bismuth trioxide 
respectively. Twenty c.c. of each were mixed in a beaker, nearly neutralized with 
sodium carbonate, and an excess of sodium formate solution (specific gravity 1084), 
and a few drops of aqueous formic acid were added. The total dilution of the liquid 
was 250 c.c. It was boiled for five minutes, the precipitate allowed to settle, and 
the solution filtered while hot. The basic formate, which rapidly separated when not 
boiled too long, was washed with hot water, dissolved in dilute nitric acid and pre- 
cipitated with ammonium carbonate. The ignited bismuth trioxide weighed too 
much, which was found to be due to lead ; but on dissolving the impure oxide in 
nitric acid and repeating the precipitation as basic formate, the results obtained in 
eight determinations varied from 0*1796 gramme to 0*1806 gramme of bismuth 
trioxide, as compared with the theoretical 0*1800 gramme. 

With a solution containing 0*3600 gramme of bismuth oxide and 0*2076 gramme 
of lead oxide, two results were obtained — 0*3595 gramme and 0*3605 gramme of 
bismuth trioxide. C. A. M. 


Detection and Estimation of Minute Traces of Lead in Waters. J. C. 
Berntrop. {Gliem, Zeiti, 1896, xx., 1020.) — The sample, without concentration, is 
treated with a sufficient quantity of sodium phosphate, the whole well shaken and 
allowed to rest for twenty-four hours. The precipitate is collected on a filter, dis- 
solved in a little nitric acid, the liquid evaporated on the water-bath till most of the 
acid has been driven off, and then subjected to the action of sulphuretted hydrogen. 
If this produces a coloration only, the lead may be determined colorimetrically ; 
otherwise the precipitate may be redissolved in nitric acid and the metal estimated 
in the usual manner. Three test solutions were prepared, containing 0*1, 0*025, and 
0*6 parts of metallic lead per million ; both of the former gave a very distinct colour, 
and in* the latter the lead was determined with great accuracy. If tie original water 
is very soft, some calcium chloride should be added before the sodium phosphate. 

■ F. H. L. 

Estimation of Manganese in Iron and Steel. L. Schneider. {Chem, Zeit,, 
1897, xxi., 41.) — If a solution of potassium permanganate containing about 20 milli- 
grammes of manganese is mixed with 300 c.c. of 1 : 2 nitric acid, reduced with a ferrous 
salt, heated to the boil, and then a small spoonful of lead peroxide added, the 
reoxidation is instantaneous and complete. This may be proved by cooling the whole 
rapudly^ and filtering through asbestos, when the theoretical quantity of permanganic 
acid wiU be found in the filtrate on titration with hydrogen peroxide. It is therefore 
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evident that the amounts of manganese obtained in nitric acid solution during the 
analysis of ^teel may be 'oicidised to the state of permanganic acid, and estimated 
volutnetlricaUy in a few minutes instead of “ hours (<?/. Riirup, Analyst, xxi., 218)' 

F. H. L. 

Estimation of Sulphur in Pyrites with Soditun Peroxide. C. G^laser. 
{Chevi, ZeiLt 1897, xxi.,' 40.) — In carrying out this process — especially when the 
peroxide is old and damp — it often happens that the insoluble portion of the melt is 
coloured black, owing to the re-formation of ferrous sulphide from some sodium 
sulphide present. In such a case it is not necessary to reject the analysis, for the 
oxidation may be completed in the wet way. The basin and its contents should be 
cooled somewhat, covered over, and more sodium peroxide added by degrees until the 
residue becomes brownish red, and *a persistent froth appears. The ferric oxide 
should bo washed with boiling water by the aid of the pump ; and, as it is easily 
soluble in brominated hydrochloric acid, it can be tested for sulphuric acid, and the 
barium sulphate, if any, added to the main precipitate. 

Von Asboth has stated that in treating low-grade pyrites (30 per cent.) th© 
barium sulphate may be contaminated with silica, and that it is advisable, therefore, 
to remove this before introducing the barium chloride. This trouble does not occur 
with American ores containing 40 to 45 per cent, of sulphur ; at least, if the liquid is 
not allowed to stand after precipitation longer than is required for the barium 
sulphate to subside (fifteen minutes). F. H. L. 

Determination of Meta- and Pyro-Phosphorio Acids in Dried Superphos- 
phates. Piron and Way de Mezence. {Ann, de Chimie Analyt., ii. [1], 4-6.) — 
Owing to the non-indication by the official (ammonium citrate) method of super- 
phosphate analysis of the meta- and pyro-phosphoric acid formed from a portion of 
the orthophosphate during the drying of the product, manufacturers are disinclined 
to adopt this method, since it reduces the market value of the article. Having 
found that the meta and pyro-modifications can be rapidly reconverted into the 
ortho- form by the aid of heat in the presence of nitric acid or an alkali, the authors 
propose to modify the official method as follows : 2-6 grammes of pulverized super- 
phosphate are digested for twelve hours with ammonium citrate ; then made up to 
250 c.o. and filtered, 100 c.c. of the filtrate being saturated and made decidedly acid 
with nitric acid, heated to near boiling for an hour, and precipitated in the usual 
manner when cold. The difference between the amount of phosphoric acid so 
determined and that arrived at by the ordinary method, gives the percentage of 
pyro and.metaphosphoric acids in the superphosphate. C. S. 

APPARATUS. 

An Improved Capped Beagent Bottle. {Ch^ni, Zeit., 1897, xxl, 139.)— The 
stopper of this bottle is made of the usual flat-headed shape, but it is hollowed put on 
the top, thus forming a receptacle wherein hygroscopic or other materials can be 
l^aoed in order to preserve the contents from moisture or carbon dioxide. The cap 
fits on the outside of the neck of the vessel jn the ordinary manner. It is claimed 
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thakt tiais device prevents the stopper from becoming fixed, and it is not neoeiisarjf 
to greese it. By filling the receptacle with formalin, the bottle may also be emplb^ed 
as a sterilizing apparatns. F. H. L. 

LEGAL. 

. PROCEEDINGS UNDER THE FOOD AND DRUGS ACT. 

THE SALE OF ADULTERATED GLYCERIN. 

(Reprinted from, the ^^Pharmaceutical JotirnaV* of February 27, 1897.) 

At the Birmingham Police Court, on the 19th inst.,*^ Frank Clent, of No 1, Cooksey Road, was 
summoned for selling glycerin not of the substance and quality demanded. The prosecution 
was conducted by Mr. Hiley (assistant Town Clerk), on behalf of tho Health Department, and 
Mr. Philip Baker, solicitor, defended. 

Mr. Hiley informed the Bench that, so far as he was aware, that was the first prosecution 
in Birmingham with reference to adulterated glycerin, and there W’ere two summonses issued 
against two persons, who were wholesale druggists, charging them with selling glycerin largely 
adulterated with dilute glucose syrup. About the end of January, the inspector under the 
Food and Drugs Act found a considerahle number of penny bottles of glycerin being sold in 
small shops, and inquiries revealed the fact that the article was in many instances supplied by 
the defendant On February 4 a dozen bottles were purchased at defendants phop, and on the 
article being analysed it was found to contain a large percentage of syrupy sugar, which, 
instead of possessing healing properties, had no medicinal value whatever. Each of the 
bottles was labelled Pure Glycerin.’^ After the summons was issued, defendant called at the 
Healthy Department, and admitted he knew the glycerin was adulterated, and asked that the 
proceedings might be stopped. 

Annie Bennett spoke to purchasing a dozen bottles of glycerin from defendant, for which 
she paid 7d. 

Inspector Jones and Chief- Inspector Parker deposed to conversations they had with 
defendant. Parker said that defendant told him he knew the glyceria was adulterated. Others 
were doing it, he said, and he was forced to do so. 

Dr. Hill, the city analyst, said that the sample he received from Jones proved, on analysis 
to contain 45 per cent, of dilate glucose syrup, or syrup of starch as it was called. Glycerin 
******** was a drug endowed with active medicinal properties. 
It was used as a medicine itself, and as a vehicle for other medicines. Nearly one half of the 
sample he analysed consisted of the starch he had mentioned, which was a sugar artificially 
manufactured by chemical means from common starch. It possessed no medicinal properties, 
and was not a chrug in any way. * * * * * * That described by him in hts 

analysis would not be injurious. It would only have half its proper value. 

Mr. Baker : Concerning the value, is it a fact that it would be very difficult to sell a bottle 
of pure glycerin at a penny ? 

Dr. Hill : Glycerin is cheap enough, about dd. a pound. It is not a question of cost with 
me, it is a question of purity. 

Mr. Baker asked the magistrates to deal leniently with the defendant, who, since the 
proceedings were taken against him, bad had the ifiisfortune to have his shop and uninsured 
stock destroyed by fire. 

Mr, Ryland (Chairman of the Bench) said that although that might be the first case brought 
forwaid, they could not look upon it as the first case of adulteration. Even people possessed 
of no chemi(»l knowledge must know they most not supply articles adulterated like the one m 
question. A penalty of and costs was imposed. 

* February 19. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

Thb monthly meeting of the Society waa held on Wednesday evening, April 7, 
at the Chemical Society’s Booms, BarUngton House, the President (Dr. Bernard 
Dyer) occupying the chair. - 

The minutes of the previous meeting were read and confirmed. 

The following paper was read and discussed : “ The Separation and Identification 
of the Typhoid and Colon Bacilli,” by F. Wallis Stoddart. 

A paper by Mr. J. F. Liverseege, entitled “ Notes on Alcohol,” was taken as 
read. 

The following gentlemen were elected members of the Society : Mr. William 
Crowder, F.I.C. ; Mr. John Heron, F.I.C. ; Mr. L. de Eoningh, F.I.C. ; and Mr. A. 
H. M. Muter, A.I.C. 

Mr. Bichard Murray was elected an Associate. 


NOTE ON WEIGHING OUT FATS. 

Bv ChabIiBS E. Gasbal, F.I.C. 

(Bead at the Meeting, January 13, 1897.) 

In carrying out the Beichert process, it is obviously essential that exactly 2-5 grammes 
of butter-fat should be operated upon if comparative results are to be obtained in any 
two or more analyses of the same sample. I . have reason to believe that this is not 
always done by those who have occasion [to make analyses of batter, and I therefore 
mention the fact, although I do not ^ink 
that the remark applies to any members of 
the Society. Weij^iing out, however, appears 
to be generally accomplished by difference : 
a dish containing the &it is weighed, and 
2-5 grunmes are taken out by a glass rod. 

Wmgjuag by difference is inconvenient, and may easily be the cause of serious 
mistakes, especially when a liwge number of samples me under examinstion. i have 
lued the thin porcelain boats, shovm in the accompanying illustration, for directly 
wei^iihg tsts for a oonsidetaUe time, and I find them to be very convenient, A number 
of them are ground to tiie same weight. The boat in which the fat is to be weighed 
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out is OQuntorpoised by another, and the boat containing the fat is suspended in the 
neck of the distilling flask by a piece of glass rod, the fat being washed down by 
heating the alcohol which has been placed in the flask for the saponification. 

Discussion. 

Mr. Allen asked where the porcelain boats could be obtained. 

Mr, Cassal said that they were made by Messrs. Baird and Tatlock. A special 
mould had been made for them, but this having been done, they could now be obtained 
fairly cheap. 

Mr. Stock asked if it was absolutely necessary that the boats should be ground 
to the same weight, or whether the use of a counterpoise was admissible, 

Mr. Cabsal said there was no particular reason for their being all of the same weight, 
except that it saved trouble, and time also, when a number of things had to be weighed 
out. Of course a metal counterpoise could be used, but he preferred to have the boats 
all of the same weight. 


THE SEPAEATION AND IDENTIFICATION OP THE TYPHOID AND 

COLON BACILLI. 

By F. Wallis Stoddabt, 

(Bead at the Meeting y April 7, 1897.) 

The triple problem which forms the subject of this paper has received an immense 
amount of attention at the hands of bacteriologists, but, as a whole, may at the 
present moment be fairly described as unsolved. It is true that the typhoid bacillus 
may now be identified with almost as much certainty as any other micro-organism 
when isolated in pure culture ; but the essential preliminary of first catching the 
object of pursuit before submitting it to the process of scientific cookery known as 
cultivation is still little more than a matter of luck under the conditions usually 
prevailing. 

I propo^, first of all, to show that nothing, better should be expected of the 
processes now in use ; then to describe a method by which the typhoid bacillus can 
readily and certainly be separated from the colon bacillus, and from numerous other 
micro-organisms ; and, lastly, to point out that the difficulty of identifying the colon 
bacillus is vastly greater than is generally supposed. 

The carefully compiled rimmA of processes presented lately to this Sodety by 
Messrs. Pearmain and Moor relieves me of the necessity of describing at any length 
the speojial methods recommended for this particular line of investigation. I may 
briefl^y remihd.^ou that, after the gelatin-plate process had been found to fail in 
consequence of the rapid growth of liquefying organisms, it was discovered that the 
addition of a.smail proportion of phenol obviated this difficulty ; and from that time 
to the foresent phenolated media have played a large part in all attempts to isolate 
the typhoid bficrUus, though it has been found ueceasaryto largely reduce the pro- 
'portion olphanol first used, Later it was suggested by Parietti that the simultaneous 
action of hydn^^ effected a more complete suppression of interfering 
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forms, ftod for some years this modified process was almost universally adopted. It 
now jMms to have fallen into disuse. Still later appeared the potato-gelatin method 
of Eisner, by which, perhaps, a more conspicuous difference in the naked-eye appear- 
ance of the colonies is created, but which retains the fundamental faults of older 
processes. Liastly, I should mention the proposal of Dr. Klein to concentrate the 
bapterial contents of a large quantity of water by filtration. The process in vogue 
at the present time is, then, as follows : The particulate matter collected by filtration 
through a Berkefeld bougie is distributed in (a) gelatin plates, or {b) broth tubes, both 
media having previously received an addition of *05 per cent, phenol. Any growth In 
the tubes after incubation is then distributed upon agar or gelatin plates, and sus- 
picious colonies in either series of plates are subcultured. 

It is difficult to believe that a process which represents the combined work of so 
many investigators should tend to increase, instead of to diminish, the already nearly 
insuperable obstacles to success : yet a little consideration will show this to be the 
case. For a due appreciation of this it is necessary to bear in mind that the one 
great, if not insurmountable, difficulty is the presence in all polluted waters and 
similar materials of an immense number of micro-organisms not separable from 
typhoid except by plate culture, and not distinguishable except by one or more sub- 
cultures. These organisms, amongst which is Bacillus coli, are much more resistant 
to phenol than is the typhoid bacillus, which occupies an intermediate position in 
this respect between them and the more sensitive water bacteria. In common no 
doubt with most bacteriologists, I spent much time some years ago in endeavouring 
to develop this test, and I found that a very small proportion of phenol checked the 
growth of the typhoid bacillus, which refused to multiply in media containing more 
than about *15 per cent, of either phenol or hydrochloric acid, or *1 per cent, of each. 
On the other hand, a variety of organisms found in water grew in media containing 
up to '3 per cent, phenol, and broth containing *2 per cent, decomposed spontaneously 
if exposed for a few minutes to the air. It was evident that organisms possessed of 
this power of resistance to antiseptics are widely distributed, and would generally 
appear in abundance when the test is applied to polluted waters and the like. This 
conclusion accords with the published experience of others. 

But there are other considerations which tend in the same direction. The 
typhoid bacillus multiplies under the most favourable circumstances much more 
slowly than the members of the group of which J5. coli is the type. Grown in 
gelatin plate at 20** C. the colonies of typhoid are about twenty - four hours 
later in making their appearance. Cultivated in broth at 37*6° C., JB. coli and 
its multiply from two to five times as fast as the typhoid bacillua This 

difference in the growth rate, accentuated, of course, by the addition of phenol to the 
medium, operates in two ways: not only is the numerical superiority of the non- 
pathogenio forms materially strengthened, but in the final stage of plate culture 
valuable space is preoccupied in which typhoid colonies might otherwise develop. 
This is eternally the ease with the gelatin plate, where^the most valu^e portion— 
the surface — is largely occupied within twenty-four hours by the expanded colonies of 
B. coli. 

li^fcstty, there is good evidence that some of the organism^ commonly present in 
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will in broth culture inhibit the growth of typhoids This is ndt the 
hiM With B. coUf the two forms apparently growing normally side by side ; bht With 
so^ Species the double inoculation of broth results in the growth of the saprophyte 
brfy. 

NoW| it is easy to see that if it is a difficult and often impossible matter to find a 
lew typhoid bacilli in the presence of a huge majority of saprophytic forms by the 
direct application of the plate process, there is very little chance of doing so when 
the natural tendency of the latter to improve their numerical superiority is fostered 
by the conditions of culture, and when the inhibitory powers possessed at least by 
some Of them are allowed full play. Nor are matters at all improved by the pre- 
liminary concentration already referred to ; for by this step no increase in the pro- 
portion of typhoid bacilli can be brought about. On the contrary, it is not unreasonable 
to suppose that the somewhat violent treatment may have a more injurious effect 
upon them than upon the hardier forms; and waters that call. for examination in 
this way are almost certain to contain quite as many organisms as can be dealt with 
in plate culture without concentration. I quite admit the desirability of working 
upon a larger sample than the minute fraction of a cubic centimetre, which is the 
utmost one can often use in a single plate ; but this must be done at present by 
increasing the scale of operations, and not by crowding an unmanageable numbet of 
organisms into a few plates. 

This numerical difficulty has been fully appreciated by many investigators, and 
has been most forcibly presented by Messrs, Laws and Andrewes in their recent report. 

Consider, for instance, the case of a moderately polluted water containing 
SOfiOO microbes per c.c. Of these, possibly 90 per cent, may be suppressed by the 
addition of phenol, leaving 6,000 to be dealt with by plating out. There would 
obviously be no advantage in concentrating such a water, since it is impossible to 
deal satisfactorily with a plate of ordinary size containing 1,000 colonies. It would 
then be necessary to subculture every one of these colonies, for the naked-eye appear- 
ances are not to be relied upon. 

On the other hand, if the water is cultivated in phenol broth, a greater propor- 
tionate increase takes place of B. coli than of typhoid, even if the latter is not sup- 
pressed altogether, and the plating-out process becomes less hopeful than before. 
Probably the most promising modifications of the current method are as follows : 
Cultivate in phenol-gelatin plate at 20* C. for twenty-four hours, photograph 
the plate, incubate again, and subculture any colonies that subsequently appear ; or 
make plain agar plates, incubate at 37*5 per cent., and subculture every colony. 

The utter hopelessness of the task has been brought home to me on several 
occasions on which I have unsuccessfully endeavoured to isolate the typhoid bacillus 
from waters which were beyond any reasonable doubt actually conveying the disease 
at the time, and which yielded abundant chemical evidence of sewage pollution. 

Sharing the general impression which prevails as far as I can gather at the preswit 
time, that the key to the situation would be found in a more perfect separation of the 
t^faoid from the colon bacillus, I addressed myself particularly to this point. It was 
obviously advisable to discard the use of antiseptics, to avail one’s self of the almost 
equally Complete suppressibtf of water bacteria effected by cultivation at blodd-heat. 
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to 9tte^ the growth of the typhoid baoilli if poBBible without foreiug ito torn- 
ptoihtis, lo mmm the former es rapidly and completely as may be from the letter's 
tofliiencet and to bring about a physical separatioii of the species. In fmbt, 1 set 
before myself as a model the maass culture, used so successfully in the ease of the 
cholera spirillum* 

, Under the idea — I am speaking now of four or hve years ago— that 3, coU vtm a 
oozpparatiTely sluggish form, I thought the typhoid baciUuB might be induced to walk 
away from a mixture of the two, and I naturally tried the well-known potato culture, 
in which the typhoid bacillus rapidly forms a thin, scarcely visible layer, whilst 
B, coli is almost confined to the point of inoculation. Many difficulties, particularly 
that of getting potatoes of uniform composition, induced me to look for substitutes ; 
and I did actually effect a separation of tiie forms by moistening filter-paper, or a 
porous plate, with broth, inoculating the centre from a mixed culture, incubating, and 
making subcultures from various points nearer the circumference. There was, how- 
ever, considerable difficulty in just keeping the paper moist without getting con- 
densed water in local accumulations, and there was the farther disadvantage of being 
unable to see what was going on. In my endeavour to find a transparent medium 
I came upon exactly what was required. 1 found that if any of the ordinary solid 
media were inoculated with typhoid, and incubated at a temperature at which it just 
maintained its consistence, the growth took the form of an opalescence rapidly 
spreading throughout the me^um, whereas B, coli remained confined to the point of 
inoculation as usual Of a great variety of media tried, I obtained the best results 
with an agar-gelatin containing *5 per cent, agar and 5 per cent, gelatin, incubation 
taking place at 35* C.; but the only essential appears to be that the necessary 
relation between the stiffness of the medium and the incubating temperature shall be 
maintained. For this purpose it is necessary to be a little more than usually critical 
in its preparation. The following method gives satisfactory results : 

Place 500 o.c. meat infusion in a beaker of about 1,500 o.c. capacity and weigh ; 
heat over a naked flame until just boiling, then throw in 6 grammes agar cut up 
small, but not previously wetted, cover with a clock glass, and boil gently, placing 
the flame a little to one side of the bottom of the beaker. The agar will boil down 
little by little, and will be kept in rapid rotation so that it cannot stick and burn. 
Oontinue until the whole of the agar is disintegrated, which will occupy about two 
hours, occasionally adding boiling distilled water to replace loss. There will be no 
disooloratioD. When the operation is complete, make up to the original weight with 
boiling distilled water. Add 5 grammes peptone and 2*5 grammes salt, and render 
distinctly alkaline. Boil up agiw, place in boiling sterilizer, and allow to cool in it 
overnight. When cold, turn out the mass, out off the deposit at bottom, remelt, and 
mix with an equal weight of 10 per cent nutrient gelatin. 

The agar-gelatin should be poured into dishes or flat-bottomed flasks to a depth 
of about 5 mm. and allowed to cool slowly, preferably in the sterilizer. In use the 
centre of the medium is touched with a platinum loop charged with the material to be 
examined, the flask or dish is enclosed in a much larger one iu order to prevent con- 
densation, and the whole is {daoed in an incubator kept at 35* C. for twenty-four 
hpnri. Pare cultures of tyj^oid so treated produce an opalesoenoe occupying about 
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. two* thirds of the mediam ; B, 'Cali gives a fllit plate somewhat thicker and modster 
thaji the usual form. If the inoculation is made with both organisms, either from 
separate cultures or from a mixed culture, we get a flat plate of B, coli in the centre, 
with an opalescent halo of pure typhpid. Plates of this medium, inoculated direct' 
from typhoid stools, gave without difficulty the same pure culture of typhoid bacilli ; 
and I anticipate this will become a valuable diagnostic test as easy of application, 
though not quite as rapid, as the serum test. It is best applied by putting two or 
three loops of stool into a little sterile broth, shaking and inoculating as described. 
Tap*water, also inoculated with a trace of a broth culture of typhoid, or typhoid and 
coli mixed, readily yielded pure cultures of ty hold. I may point out that here is a 
. legitimate application of the preliminary filtration ; the concentrated particulate matter 
is just what is wanted for this test. I have abandoned this step, however, in favour 
of a separation of micro-organisms, and, indeed, all suspended matters by centrifugal 
. action. I find that by the aid of a slight chemical precipitation a moderately pure 
water can be completely sterilized, and the micro-organisms collected in a small 
amount of sediment by whirling in a Leffmann-Beam machine. This apparatus, 
however, does not deal effectively with sewage or badly-polluted waters, and I am now 
engaged in perfecting this mode of concentration. 

I was then in possession of a reliable means of effecting the much-desired 
separation, but thought it necessary to confirm on cultures from other sources, 
especially as it was becoming known that there were many varieties of B, coll, and it 
was even maintained that the typhoid bacillus was only one of these varieties 
endowed with exceptional virulence. I obtained, therefore, several specimens of 
typhoid and three of B, coli from bacteriological friends, besides preparing fresh 
typhoid from spleens and stools. 

The typhoids were all practically identical, answered to all the classical tests, 
and I may say in two words that I have no doubt the typhoid bacillus is a distinct 
and definite species, not to be confused with anything 1 have ever found in water, 
sewage, or healthy ftiBoes. It was quite otherwise with B, coli. The three new pure 
cultures consisted quite clearly of three distinct species, and amongst them was one 
that comported itself in agar-gelatin like typhoid. At the same time I was accumu- 
lating coli-like forms from waters and sewage, several of which behaved in the same 
way. In doubt as to the value of my test, I applied to Dr. Escherich, who, as the 
discoverer of B, coli, would be in the best position to settle its true oharacteristics, 
and he most kindly sent me pure cultures. The B, coli so obtained was not identical 
with any of the others, but resembled most nearly my original culture (obtained from 
teoes), and it behaved exactly as described in the agar-gelatin medium. I was there- 
fore confirmed in the value of the test as regards typhoid on the one hand, and B, coli 
mth a number of its near relations on the other. 

I arrived at this stage rather more than two years ago, and my attention was 
then naturally directed to the study of those forms which behaved generally like 
B, coli, but which grew in agar-gelatin like typhoid. Unfortunately, as far as my 
experience goes, there is a similar antagonism between them and typhoid--at least in 
some cases ^to that observed in broth cuItureiB. Certain of .these organisms occupy 
the medium to the exclusion of typhoid. If the opalescent growth consisted of both 
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organisms in equal or nearly equal proportions, of course the separation could easily 
be completed by plating out. But this does not appear to be the cas6» and my work 
here only revealed a greater depth of complication as regards the isolation of the 
typhoid bacillus. StiU, I think it will be conceded that the satisfactory separation of 
the typhoid and coli bacilli is of sufficient interest to be worth recording, and was a 
necesskry step in the demonstration of the presence of other forms which may mask 
the typhoid bacillus if present in water. But incidentally some considerations which 
appear to me to be of the gravest import in connection with the question of water- 
supply have forced themselves on my attention. 

I have during the past three or four years collected a great number of coli-Uke 
organisms from natural waters and similar sources. Now, until lately it was the 
unscientific fashion to refer to bacilli which answered to some only pf the usual tests 
for B. coli as varieties.** Thus, one variety did not coagulate milk, another did not 
form indol, and so on. Latterly, at the instance, I think, of Dr. Klein, all these have 
been quite rightly dissociated from B. coli ; they are evidently distinct species, and 
so numerous that I have long since ceased to collect them for lack of space. But I 
have to carry the process of differentiation a step further. B, coli in the narrower 
sense is defined as a short oval or subcylindrical bacillus which grows rapidly on the 
surface of nutrient gelatin, forming a thin plate with irregular margin ; it produces 
gas in glucose media, coagulates milk in two or three days at 37*5** C., and produces 
indol in broth culture. There are also some minor and less definite characters, such 
.as paucity of fiagella and feeble motility. Now, amongst the organisms isolated in 
my experiments, I have already found more than a dozen practically indistinguishable 
by means of the tests alluded to, but which I shall have little difficulty in convincing 
you are entirely distinct species. There are several features, such as morphological 
differences under rigidly constant conditions of culture, which I believe are truly 
specific, but which may not be so regarded by all observers. I shall therefore ignore 
them for the present, and confine myself to characteristics as to which there can be 
no such difference of opinion. The appended table (see next page) contains such an 
account of thirteen species, grouped so as to bring out the chief points of difference. 
There are one or two of the tests which require a word of explanation. 

Touch-culture on Gelatin , — It is well recognised that in gelatin cultures of this 
class of bacillus the surface colonies only take at all a characteristic appearance ; and 
this is modified by the amount of inoculating material, the length of time that 
elapses before the growing colony reaches the surface, the propinquity of neighbouring 
colonies, the temperature of incubation, and the age of the medium. In order to 
control these influences, I have adopted the following procedure, which I call a touch 
culture. A growth is lightly touched with the extreme point of a plain needle, which 
is then applied vertically and as lightly as possible to the surface of a freshly-poured 
10 per cent, gelatin plate, and this is repeated until t|he charge is exhaust^. The 
plates are then enclosed in a larger chamber, and incubated at 20** C. for four days. 
Very characteristic appearances nre thus obtained, which are perfectly constant for 
the same organism. Typhoid is readily distinguished from all the coli-like forms by 
the slow rate of growth and the pattern of the expansion. Similarly, the forms 
exhibited may be divided into three classes according to their behaviour, and some 
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notably and Cj^, may be at onoe identified in this muiner. Farther, 
the eeioaiet so formed make most excellent impression preparations, the marginal 
organisms in which in many cases present constant and distinctive morphological 
featarea 

Hah Culture . — ^This refers to the agar-gelatin cnltnre already described. It 
divides the organisms into twb well-defined groups, and furnishes a definite test 
for Cg. 

Serum Test , — It is, I think, a new observation that several organisms react quite 
as powerfully with anti typhoid serum as does the typhoid bacillus itself. As a test 
for typhoid bacilli, therefore, this process fails, though it does not of course follow 
that the converse serum diagnosis" of typhoid is misleading. The mode of appli- 
cation is simple. To 5 c.c. of a twenty-four hours broth culture is added the minimum 
dose of serum found to give a distinct reaction with a typhoid culture; this is 
generaily about *25 c.c. O3 gives a more immediate reaction than typhoid ; C7, 

Cg, and Cij behave very like the latter. 

Flagella . — The number and character of these interesting appendages, commonly, 
though almost certainly erroneously, regarded as locomotive organs, furnish a useful 
means of distinction between typhoid and B, coli, and to a less degree between the 
members of the coli group. As long as the staining of flagella was a matter of 
considerable uncertainty this was not the case ; but now that Van Ermengem’s silver 
process makes it possible to get uniformly successful preparations, there is no 
difficulty in grouping these forms on this basis. Thus, one class will consist of those 
which exhibit no flagella (Cg and C12) > these are more easily recognised by the 
complete absence of detached flagella, so conspicuous a feature in typhoid prepara- 
tions. The second group will include those forms which possess one terminal, 
rather massive flagellum, bacilli on the point of dividing being sometimes provided 
with one at each end (C^ and Cg). The third group embraces those furnished with 
a fringe of three to eight flagella. One form (C2) is absolutely distinguished from all the 
rest by the character of its flagella. It is worth noting that it is much more difficult 
to distribute the coli-like forms through water than t3^hoid bacilli, and it is very 
necessary to be on one’s guard against mistaking a mass of pauci-flagellate forms for 
one multi-flagellate organism. In carrying out this process, and, indeed, in making 
all cover-glass preparations, it is very advantageous to substitute flxing with formalin 
for heating ; both fixation and subsequent staining are much improved. 

hidol and Gas Formation , — These generic tests proved very uncertain in my 
hands, until I observed that it was absolutely necessary that the broth used should 
be made from very fresh meat, and that the latter should not be allowed to macerate 
in water before steaming. With media prepared in this way, there is no need of the 
addition of glucose in observing gas formation, and the indol reaction is very strong. 
A very pretty and reliable mode of applying the latter test is to use an agar culture, 
such as is prepared to demonstrate flagella. If a warm solution of nitrous acid, 
made by adding 1 part of pure sulphuric acid to 10 parts of 0*02 per cent, solution 
of potassium nifoite, be poured over such a culture, a pink coloration rapidly appears 
in the superficial layers. 

Now, an examinatioh of this table wiU, I think, make it quite clear that the 
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<Mrgamls»m8 referred to are fairly entitled to be considered distinct speciea It sbonld 
be remembered that most of them have been carried through dozens of generations, 
and still present the same distinctive features. Yet they all conform so exactly to 
the published description of B. coli, that probably no bacteriologist would hesitate to 
riscQgnise them as typical colon bacilli ; indeed, as already stated, several of them 
were presented to me as such. Nevertheless, the odds against the correctness of the 
diagnosis, even with our present limited experience, would be twelve to one. 

In fact, the number of known species appears to be determined by the range of 
our discriminating tests, rather than by their actual limitation in Nature. These 
tests, too, have been collected and arranged with a view to the distinction between 
the typhoid bacillus and the group of which B, coli is the type, and were not 
intended primarily as a means of recognising this latter. The positive identification 
of B, coli is one of the most difficult tasks of bacteriology. 

But this is more than a bit of systematic biology. We are accustomed to draw 
most important inferences from the discovery of B, coli. Take first the number of 
pathological conditions with which this organism is said to be associated. We are 
told repeatedly that it has been found in this, that, and the other morbid condition- 
in peritonitis especially. I read the other day that, after a cadaver had been roughly 
placed on the post-mortem table, a discharge took place from the external auditory, 
meatus which proved to be a pure culture of B. coli. Apart from the singularity of 
finding a pure culture of anything under such conditions, there was nothing to show 
that the extremely delicate operation of identifying B. coli had been successfully 
carried out. And this is a fair sample of dozens of similar records. 

But a more important matter to us as analysts is the significance of the presence 
of B. coli in drinking-water. It is pretty generally accepted that the normal habitat 
of B. coli is the large intestine, and that its presence in water in any quantity is a 
certain index of fsacal pollution. There are two assumptions involved in this view 
which will repay consideration. The first is that B. coli is a definite and readily- 
recognised species, so that there may be no doubt about its identity when met with. 
I think I have shown that B. coli, as generally understood, undoubtedly comprises 
at least a great many distinct species, that the positive recognition of the true B. coli 
is extremely difficult, not to say impossible, as yet, and that any record of its 
occurrence, to be placed beyond question, must be accompanied by much more con- 
vincing proofs of its identity than have been adduced in any instance hitherto 
published. 

A second assumption is that B, coli does not occur in abundance in organic 
matters other than animal excreta. The mode in which this very dubious theory 
has developed is instructive. The bacillus was originally found by Escherich in the 
excrement of infants fed exclusively on mother's milk. Subsequently other investi- 
gators found an apparently identical organism in the intestine of man and other 
animals— a habitat that was soon extended to air, water, soil, and pretty much 
everything on the terrestrial globe. No proof of this identity beyond the simple 
characters given originally by Escherich was advanced, and the almost universal 
presence of the bacillus has been explained by the dissemination of excrement by 
natmral agencies. It will be seen at once on what a slender thread the connection 
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between B* coli and animal excreta rests, and how untrustworthy is the inference so 
commonly drawn from its supposed discovery in natural waters. It has never been 
shown that any well-defined species is so invariably associated with excremental 
matter that its presence can» with any show of reason, be held to constitute a certain 
index of fsecal pollution. The true colif so far as my experience goes, is not 
generally, if at all, to be found in the intestine, still less in sewage-polluted waters. 
And, indeed, the connection between B, coli and faecal matter is not even now 
accepted in the complete and unreserved fashion which should be the case where 
such important issues are at stake. Let me refer you to one of our best practical 
handbooks — the ^manual written by Drs. Kanthack and Drysdale. If you turn to 
the directions given for obtaining coli^ you will find the recommendation to add to 
sterile broth some minced fresh meat,' and to incubate for twenty-four hours, when a 
mixture of organisms, including J5. coZt, will result. There is no mention of sewage, 
fasces, or similar material. 

No ; when the history of B, coli comes to be written, it will be found to be 
altogether parallel to that of B, termo. In both cases a number of saprophytic 
organisms possessing a superficial resemblance have been confused together; our 
processes have for some time been capable of distinguishing between some of the 
forms previously collected together under the name J5. terTtw, which undoubtedly 
included the several species now massed together as B, coli ; we are hardly yet in a 
position to deal equally definitely with the latter, and until we are able to single out 
a form specifically associated with fascal matter, and at least as easily recognisable 
as the tubercle or diphtheria bacillus, we shall do well to avoid such expressions as 
contain index of feecal pollution. 

It may, of course, be argued with some force that the precise identification of 
species is a matter of small importance, and that the presence of organisms whose 
function is to break up organic filth is objectionable in a drinking-water, in so far as 
it is evidence of the existence of that filth. With this one is not disposed to quarrel, 
but it is no answer to my criticism, which is directed against the inference that this 
filth is derived from the intestine of an animal because the associated organisms 
necessarily originated in this locality. When an assertion of this kind is made, it is 
time to ask for some evidence in support. The sanitary significance of the minute 
quantity of pabulum necessary for the vigorous life of these organisms will vary 
enormously, according to its supposed origin ; and at present there is no satisfactory 
evidence that any of the organisms grouped under the general term J9. coli afford by 
their presence specific indication of contamination with fcecal matter. 

But lately a further refinement has been made in connection with river-water 
supplies to large towns, especially the Metropolia It is said that not only is B. coli 
found in unfiltered river-water, but that it psisses the sand filters, as is proved by 
the discovery of the same organism in the filtered water. I would ask again. How 
has the identity of B. coli been determined ? is there any reasonable proof that some 
of these organisms, which may certainly be found in water completely innocent of 
admixture with sewage, have not been mistaken for B, coli? bow is it possible to 
establish the identity of the organisms in the filtered and unfiltered water, if the 
only available tests are insufficient to discriminate between not two only, but a 
dozen or more distinct species. ^ 
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I have merely touched upon these matters, wishing to hear by way of diseuesion 
whf^ are the views of those present ; but I would remind you that the tendency to 
hastily assert the identity of similar organisms has over and over again checked the 
progress of bacteriology, though in no former instance, perhaps, has the confusion 
carried with it such important consequences. 

Bacilli which grow in broth at 37 '5® C., rendering it turbid, and producing 
indol in twenty-four to forty- eight hours, grow vigorously in phenolated media, 
coagulate milk in two to three days, produce gas in media containing sugar, do not 
liquefy gelatin, but develop on the surface into a thin, Hat expansion, with irregular 
margin, and are indistinguishable by ordinary plate, stroke, or stab culture. 

Explanation of the accompanying PiiATE. 

Fig. 1. — Halo cultures of typhoid and B, coU^ half natural size. 

a. B, coliy pure culture. 

b. Typhoid and B, colit mixed culture. 

c. Typhoid, pure culture. Condensed water has confused one side of growth. 

Figs. 2-4. — Types of Flagella attached to organisms resembling B. coZi. Van 

Ermengem’s stain, x 1,000. 

Fig. 2. — Cg, ditto. 

Fig. 3. — Cg, ditto. 

Fig. 4. — Cg, ditto. 

Discussion. 

The President said that, in addition to members of the Society of Public 
Analysts who had worked on this subject, the meeting was fortunate in having 
among its visitors several professional bacteriologists, among whom was Dr. Pakes, 
whom the Society had met before upon a similar occasion, and he would call upon 
Dr. Pakes to be kind enough to contribute something to the discussion. 

Dr. Pakes said he would like to begin by saying with what a large amount of 
interest he had listened to this paper. He really felt envious of the energy which 
Mr. Stoddart must have possessed to be able to get through the quantity of work 
necessary in such an investigation. It seemed rather puerile to commence carping 
upon details, when such an important matter was at stake, but there were one or 
two points on which he would like to ask questions of Mr. Stoddart. 

In the first place, Mr. Stoddart had said that if typhoid and colon bacilU were 
planted in broth, a mixed culture was obtained, from which it was possible to 
separate the typhoid bacilli. His own experience was that, if coli and typhoid were 
planted together, the coli was obtained at the expense of the typhoid. He had made 
a large number of experiments in this connection, and had come to the conclusion 
that, at whatever temperature the organisms were planted, absolutely pure cultures 
of coli were obtained, it being impossible to recover the typhoid. He had grown at 
all temperatures, and examined after all intervals of time, and had never been able 
to recover the typhoid bacillus from a mixed culture of colon and typhoid, when the 
typhoid bacilli were inoculated in an equal or less quantity than the colon bacilli. 
lit could, however, be recovered when it was in the proportion of, say, three to one. ^ 
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Mr. Stoddart had referred to a number of culttires, which he said conformed to 
the dieta laid down by Esoherioh as to what the colon bacillus was, but which he 
(Mr. Btoddart) believed to be distinct from true coli. The speaker desired to know 
what Mr. .Stoddart himself would lay down as the reactions of the true colon 
bacillus, since all bis cultures gave the reactions which Escherioh described as 
pathognomonic of the colon bacillus. 

There was one very important factor which Mr. Stoddart had absolutely omitted 
to mention, viz., the amount of acid produced. It was certainly a reaction which 
had only been systematically made use of during the last two or three years, but, 
as Mr. Stoddart would know, the acidity produced by the typhoid bacillus was 
extremely small in comparison with that produced by most of the* organisms that 
were looked upon as varieties of the colon bacillus. 

He (Dr. Fakes) had eleven different cultivations of the colon bacillus, which he 
had obtained from different sources, actually growing and living. These also con- 
formed to the description of the true bacillus coli ; that was to say, they produced 
the characteristic reactions in broth, with the formation of indol in milk, oh gelatine, 
on agar, and on gelatin agar. 

He did not know whence he got the idea of using the last- mentioned medium, 
but he had employed it for some time. He noticed that Mr. Stoddart had said that 
6 + *5 per cent, gelatin agar would stand a temperature of 35" C. He (Dr. Fakes) 
had never worked at 35®, but always at 37® C., and he had found that the 5 per cent, 
medium would not remain sufficiently stiff to enable it to be used at 37®. He could 
fully bear out what Mr. Stoddart had said with regard to the appearances of the 
colonies of the two organisms on this medium. Those of the colon bacillus were 
very much*more heaped up, and spread very much less in the same time, thim those 
of typhoid. 

With regard to the serum test, as was well known, this test for the diagnosis of 
typhoid fever was very much to the fore, and during the last three months he had 
had several opportunities of applying it. It seemed to him that there were some 
fallacies in the tost as applied by Mr. Stoddart. Given the serum of a patient 
undoubtedly suffering from typhoid, and given two cultures of the typhoid bacillus 
(which was far more easy to identify than the colon bacillus), one extremely virulent 
and the other practically non-virulent, it would be found that the former was acted 
upon better than the latter. Why this should be he could not exactly make out, but 
it would seem that there was a difference in the action of the bacillus according as it 
was virulent or not. 

He had not heard a word on the subject of the pathogenicity of these different 
varieties of coli. He had obtained upon different occasions organisms which he 
certainly thought to be ooU, but which, when inoculated into susceptible animals 
like guinea-pigs, all proved to be non-pathogenic. It would seem, therefore, either 
that a virulent form of coli existed, or that the organisms in question were not what 
they were taken to be. 

Wife regard to the diffsrent appearances presented by the organisms referred to 
by Mr; Stoddart^ there seemed to be no doubt that certain organisms did vary very 
largely, in proportion to their virulence, and according to their surroundings. For 
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ii^stanoe, the anthrax baoillus, when grown under certain conditione, lost its power 
of epomlating. Such phenomena were simply dependent upon environment, aud it 
seemed to him possible, if he might suppose for a moment that these organisms did 
belong to the same species, that such small differences as existed between some of 
them might have been developed simply by different environment. 

These were the points which had struck him in connection with the paper. No 
doubt Mr. Stoddart had a good explanation to offer for the differences of opinion 
which he (Dr. Pakes) had given. 

He felt that he must express his indebtedness to Mr. Stoddart for a large amount 
of knowledge gained from the paper, and he desired to put forward the small points 
on which he differed from Mr. Stoddart, not in any spirit of carping, but with all due 
deference. 

Mr. Joseph Lunt, B.Sc., asked whether Mr. Stoddart had succeeded in actually 
obtaining the typhoid bacillus from naturally polluted water suspected of having given 
rise to the disease. 

He thought Mr. Stoddart had demonstrated that his method, which was a very 
ingenious and beautiful one, afforded a ready means of separating the typhoid and 
colon bacilli from artificially mixed pure cultures, and also of obtaining the typhoid 
organism from typhoid stools, which was a great step in advance ; but unfortunately, 
as Mr. Stoddart showed, there were other organisms which resembled either the 
typhoid bacillus or Bacillus coliy which behaved in the same way as typhoid by his 
method. It was unfortunate that the typhoid organism could not be obtained 
absolutely alone. If this could be done, an invaluable advance would have been made. 
He did not quite understand how Mr. Stoddart distinguished between many of the 
organisms of the coli group shown in his table. The only differences between some 
of them seemed to be in the number of their fiagella, and it was his experience that 
just such variations were often obtained in the various individual bacilli in a pure 
cultivation, so that he thought it would be very unwise to draw any positive deduction 
from this characteristic alone. 

He had been in the habit himself of using such touch cultures as Mr. Stoddart 
had referred to, and had found that the diameter of the colonies in these cultures was 
very variable. It might very well happen that one touch would give rise to a colony 
20 millimetres in diameter, while another from the same variety would grow only 
10 millimetres, owing to the variable amount of sowing material used, and also owing 
to variations in their vitality. He could not, therefore, agree with Mr. Stoddart that 
the differences shown by these cultures were very essential ones, unless other 
characteristics confirmed the indications given by the diameter of the colonies at a 
certain age. 

He therefore did not consider that Mr. Stoddart had fully demonstrated specific 
diflferences between all the coli organisms he had regarded as distinct from one 
another. 

He quite agreed that it was rather a hopeless task to find typhoid bacilli when 
mfxed with B. coli in large quantity by Parietti’s method, in which carbolized medfi 
were used, and hoped Mr. Stoddart's method would receive the attention it well 
deserved. 
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Mr. 0. G. Moob said that he had always been impressed with the necessity for 
not working upon a tenth or hundredth part of a cubic centimetre, and as the 
organisms might be injured by the method of concentration (filtering the water 
through a Pasteur or Berkefeld filter), he had tried using glass plates about 2 feet 
across, which enabled a much larger quantity to be worked upon. 

He had obtained better results with Eisner’s method than with the other 
published methods, and if any likely colonies were taken from Eisner’s medium and 
put into milk, those that caused curdling could be rejected as certainly not being 
typhoid ; there would not then be such a large number of colonies that it would be 
impossible to deal with them. 

When agar was soaked overnight it dissolved in hot broth in about half an 
hour. 

When organisms were cultured through several generations, they changed con- 
siderably in size, so that the size of the organisms could not be regarded as affording 
very conclusive evidence. The number of flagella was also liable to alteration. It 
was well known, for instance, that the number of flagella possessed by the cholera 
bacillus was reduced, after prolonged subculture, from three or four to one or 
two only. 

Dr. Pares said he would like to mention that the substitution of powdered agar 
for the ordinary agar rendered the making of this medium extremely simple. They 
had used it in the laboratory at Guy’s Hospital for the last two and a half years, and 
would certainly not like to go back to the old kind. 

Mr. Stood A iiT said he thought he had been treated very kindly in the discussion, 
most of the observations having been rather in his support than otherwise. 

With reference to the remark of Dr. Pakes that a mixed growth of typhoid and 
coli, unless the typhoid was largely in excess to start with, would result in the 
suppression of the typhoid, he thought that, with a slight verbal change, it would be 
found that this was exactly what he himself had said, which was to the effect that 
when any of several of the bacilli referred to in the paper, and which would commonly 
be called colon bacilli, were grown in broth with typhoid, the latter was more or less 
completely suppressed, and could not be found by subsequent plate culture. The 
organisms which interfered in this way were generally those which behaved like 
typhoid in halo culture. 

This, however, was not the case with other coli-like forms, or with the true 
B. coU itself, as received from Dr. Escherich. When typhoid was grown simultaneously 
with the last, there was no difliculty in recovering it by the halo culture. 

He had never made any exact determinations of acuity with a view to distinc- 
tion. It did not seem to him that a quantitative determination would confer any 
additional powers of discrimination, nor had he been aware that it was made use of 
in discriminating between the various members of this group of organisms. It was, 
however, a very interesting point, and he would certainly try if it would throw any 
light on the subject. 

With regard to the matter of temperature, he could only say that he had made 
the medium exactly in the way he had described, and had kept the incubator at 
85* C. The medium did not melt at that temperature, though it became so soft as to 



THE ANALYST. 


shift if the plate was moved. It was neoessary that it should be as soft as this in 
order to got the distinctive growth. 

Those experiments on the pathogenicity of organisms which seemed so easy to 
make in London were practically out of the power of persons living in the provinces, 
where there was a great deal of opposition to anything in the nature of experiments 
on living animals, and this was the case in Bristol probably more than anywhere else. 
Any bacteriological investigation made in Bristol must necessaxily be defective for this 
reason. He could not help this, but to attempt to make such experiments would be 
almost to risk one’s life He admitted that it was a very grave defect in his paper, 
but he did not think it ought to altogether prevent his investigating this subject. 

As to the effects of different surroundings, it was perfectly true that the same 
organism grown under widely different circumstances would change very considerably 
in its behaviour, but he hardly thought that this would apply to the present cases. 

These thirteen organisms were obtained from different sources. was from a 
water that nobody could complain of, either from an inspection of its source or from 
its chemical analysis. Some of the others were from faecal matter. Nos. 2, 3, 4, 
and 5 were all given to him in pure culture as typical colon bacilli ; but all had been 
carried through very numerous generations, in some cases for years, and yet they 
maintained the same distinctions. 

The numbers of flagella given in the table represented the maximum numbers 
observable in a great many preparations. He did not mean to say that the difference 
between, say, 5 and 8 flagella was sufficient for positive discrimination, but, broadly 
speaking, he could draw a definite distinction between an organism which with some 
difficulty gave a single flagellum and another organism which showed an abundance 
of flagella. 

The use of large dishes appeared to be an admirable modification. He had never 
himself adopted it, but it seemed to him a very proper modification of the plate 
process. However, with the method described in the paper, concentration to a small 
bulk was of course an advantage. 

As to the practical suggestions which had been offered for obtaining good 
cultivation media, he could only express his gratitude for these, and say that he 
would certainly take the first opportunity he could of putting them into practica 

The Pkesident, in asking the meeting to accord its hearty thanks to Mr. Btoddart, 
said that no doubt all those present would like to see the preparations which 
Mr. Stoddart had kindly brought up. They were indebted to Mr. Ling and to 
Messrs. Watson for supplying several microscopes with excellent lenses ; and with 
the aid of these Mr. Stoddart would have some demonstrations to make for those who 
would like to see them. He would also ask the meeting to return its thanks to the 
visitors for their contributions to the discussion. 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALB 

FOOD AND DRUGS ANALYSIS. 

The Determination of Aloin in Aloes. G. L. Schafer. {Pharin, Zeit.y 1897, 96 ; 
through Jour, Pharm, Chim., 1897, 296.) — The method is based on the fact that aloin 
in ammoniacal solution forms compounds with the alkaline earths, which are but 
little soluble, and from which the aloin can be recovered on treatment with an acid. 

Fifty grammes of aloes are treated with 300 c.c. of boiling water containing a 
few drops of hydrochloric acid, and when cold the solution is separated from the 
resin. Fifty c.c. of 20 per cent, ammonia and . 15 grammes of calcium chloride in 
30 c.c. of water are then added, ani the whole well shaken. After fifteen minutes 
the precipitate is separated, and after being pressed is triturated in a mortar with a 
slight eKoess of hydrochloric acid. The aloin and calcium chloride are dissolved in 
as little boiling water as possible, and filtered. On cooling the aloin separates in 
crystals. 

The amount of aloin found by the author in different varieties of commercial 
aloes varied between 15 and 30 per cent. C. A. M. 


ORGANIC ANALYSIS. 


Determination of Fat in Oil-cakes. A. Bilteryst, (Btdl de VAss, belge^ 1B97, 
X., 406-412,)—- In this paper it is shown that carbon tetrachloride may be advan- 
tageously substituted for ether in extracting the fat from oil-cakes. The extraction 
may either be made in a Boxhlet’s tube in the ordinary manner, or the pulverized 
cake may be extracted in the cold for tw6nty-four hours, and the extract determined 
in an aliquot portion of the solvent. In the former case preliminary drying of the 
substance at \(W C. is unnecessary, since carbon tetrachloride is not miscible with 
water ; the risk of the solvent taking fire is obviated, and the extraction requires 
less time. 

For the cold digestion, 20 grammes of the cake are mixed with 100 c.c. of carbon 
tetrachloride measured at 15‘' C., and left for twenty-four hours, an occasional shake 
being given. Fifty c.c. of the solution are filtered, evaporated on the water-bath, and 
the residue dried to constant weight. To obtain the amount in 10 grammes of the 
oil-cake, a correction is necessary for the volume occupied by the fat. This is made 
by dissolving the residue in 60 c.c. of carbon tetrachloride, noting the increase in 
volume, and calculating the result by proportion. 

The following examples are taken from a long table : 


Oil-cake (earth-nut) 

»♦ »> 

„ ^colai,)... 

„ (Besaume) 


Extraction with 
Ether. 

Fat per cent. 

.. 7-94 

.. 907 

.. 10-46 
.. 14-80 


Extraction with 
001. Hot. 
Fat per cent. 

7-95 
9-10 
10-40 
14-80 


Extraction with 
CGI. Cold. 

Fat per cent. 

7-92 
9-12 
10-43 
14-75 
C. A. M. 
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Exftmination of Beeswax. B. Henriques. i^Zeit fur bffmt Chemie, ia, 66.) 
— In the preceding number of the Zeit, filr offent Cltemiet Woy drew attention to the 
difficulty of saponifying waxes by boiling with alcoholic !? solution, owing to the 
saponifiable portion being protected from the action of the alkali by the portion not 
saponifiable. 

The author had already pointed out this difficulty in his paper on cold saponifi- 
cation (Zeit fur angew. Chemie, 1896, 221). He specially recommended his method 
of cold saponification as suitable in the case of beeswax, since the difficulty referred 
to is entirely obviated by the wax being dissolved in benzene prior to the addition of 
the alkali. Moreover, by this method saponification is complete at the ordinary 
temperature^ of the room, and therefore all danger of alteration in the volumetric 
solution is avoided. The author has had many opportunities of proving the accuracy 
of the method when applied to beeswax, both pure and adulterated, and he believes 
it would prove the most convenient method in many other cases, as, for instance, for 
wool-fat and resins. (See also Analyst, vol. xxi., pp. 67 and 192.) H. H. B. S. 

Adulterated Japan Wax. C. H. La Wall. {Am. Journ. Pharm., 1897, Ixix., 
18-21.) — It is stated by the author that Japan wax is now being extensively adulterated 
in America with starchy material, to the extent of from 20 to 25 per cent. This was 
first detected in October, and the admixture has, so far as is known, always been 
made after the importation. 

The appearance of the adulterated product is different from that of the genuine 
wax, being in most cases free from the network of cracks usually noticed on the 
surface of Japan wax. The presence of starch is readily detected by fracturing a 
cake and testing the freshly-exposed surface with iodine. The averages of the 
constants of four adulterated samples were : specific gravity, 1*0653 ; melting-point, 
52** C. ; saponification number, 173*28. From pure samples examined at the same 
time the figures were : specific gravity, 0*980 ; melting-point, 54” C. ; saponification 
number, 220*98. The amount of foreign matter indicated by the lowering of the 
saponification number was calculated to bo 21*24 per cent. The starch was also 
directly estimated by extracting the wax with chloroform, and washing the residual 
starch with ether and drying it at 100”. The quantity thus found was 23*42 per 
cent. The nature of the starch employed was not uniform. Under the microsco]^ 
it was unmistakably identified as corn starch in one case, but in others there was 
some doubt as to its identity. C. A. M. 

On the Chemical Examination of Cacao Butter. F. Filsinger. (Zeit. fiir 
offent, Chemicy iii., 84.) — Cacao butter is found adulterated with cocoa-nut-oil and 
the surrogate fat which is prepared from it, with fine preparations of tallow, and 
with fatty oils principally sesame-oil. Paraffin and marrow-fat are no longer used 
for the purpose. The following tests, in addition to those of taste and smell, may 
be applied : 

1. The iodine number. 2. The saponification number. 

• 8. The acid number. 4. The melting-point. 
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Eventually, also, the refraction and the ether and ether-alcohol tests of Bjork- 
lund and Filsinger. The iodine number, without doubt, throws the most light upon 
the question of adulteration. The number varies from 33'4 to 87*5. The addition 
of oocoa-nut-oil or its preparations (iodine number 4 to 8), or of preparations of 
tallow and sesame-oil (iodine numbers 40 to 45 and 108 to 110), respectively lower or 
raise the iodine number. 

The saponihoation numbers of cacao butter and of cocoa-nut-oil are 195 and 250 
respectively. It has not long been known that the acid number may rise as high as 
40'' to 50" Burstyn. When, however, this is the case, the iodine number is found to 
rise with it. 

It is seldom the case that striking alterations of the melting-point ^ise through 
the admixture of foreign fats ; even sesame-oil, in quantities usually added, occasions 
but a slight reduction. The melting-point of pure cacao butter varies from 32*0" to 
33*6". Information regarding refraction is as yet incomplete. Observations made so 
far at 35" C. give 50. 

The purely empirical tests with ether and ether-alcohol, which were formerly 
relied upon, have now given place to more exact scientific methods. They are, 
however, still useful at times, as corroborative evidence in doubtful cases. 

H. H. B. S. 

Detection of Cholesterin in Fats. A. Forster and B. Bieohelmann. {Zeit, 
filr offent Ghemie, iii., 10.) — Salowsky's method for the separation of cholesterin 
from fats has several drawbacks. It requires a considerable length of time for its 
execution ; it takes a comparatively large quantity of ether (500 c.c. for 10 grammes 
of fat) ; the separation of the fluids is slow and often imperfect, and the saponification 
never complete. 

By the method of Kossel and Obermnller, the separation of the soap is slow and 
incomplete, and the ethereal solution yields on cooling a crystallizable oil capable of 
further saponification. 

The authors recommend the following process : 50 grammes of fat are twice 
boiled for about five minutes with 75 o.c. of alcohol of 95 to 96 per cent, in a flask 
with a reflux condenser attached, the flask meanwhile being well shaken. The 
alcohol is then cooled, to allow of the solidification of the fat, which is filtered off. 
The filtrate is mixed with 15 o.c. of a 50 per cent, soda solution, and boiled on the 
water-bath in a flask, with a condensation-tube attached, until about one-fourth of 
the alcohol has evaporated. The fluid is then poured into a porcelain basin, 
evaporated nearly to dryness, and the residue transferred to a shaking cylinder 
and shaken up with ether. The ethereal solution is evaporated to dryness, the 
residue treated with a little ether, filtered, evaporated, and the residue recrystallized 
from 95 per cent, alcohol. H. H. B. S. 

The Oaffbine Compound in Kola. J. W. T. Knox and A. B. Prescott, 
(/owr. Amer, Ckem, Sjoc,, 1897, xix., 63-90.) — In the authors* opinion none of the 
methods for the assay of kola have proved satisfactory, and the discrepancies in 
various analyses are to be attributed (1) to incomplete liberation of the alkaloids 
from their combination, and (2) to the caffeine being weighed in a state of greater 
or less purity, according to the method employed. 
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They consider that Gomberg’s volumetric process of estimating caffeine ( Anai/TBT, 
xxi, 193) is far more reliable than gravimetrio methods in the analyses of kola» and 
in the following manner have obtained uniform and concordant results : 

Preparation of Sample . — A sufficient quantity of the fresh sample is cut into very 
thin slices, which are allowed to fall into boiling alcohol, and after a few minutes’ 
boiling removed and allowed to dry spontaneously on glass plates. The alcoholic 
solution is distilled to a syrup under reduced pressure (to avoid decomposition of the 
caffeine compound) and poured over the drying slices. When dry the drug is 
powdered in a mortar and preserved in stoppered bottles. As thus prepared the 
powder correctly represents the fresh seed without the water, and possibly a trifle of 
the volatile oil. 

Free Alkaloids . — Five grammes of the powder are extracted for six hours with 
chloroform. To the residue, after evaporation of the chloroform, 30 c.c. of 1 per cent, 
hydrochloric acid are added, the liquid filtered to remove fat, and the filter washed 
with hot water. The united filtrate and washings (about 75 c.c.) are concentrated to 
10-15 C.C., transferred to a graduated cylinder, and made up to 30 c.c. Thirty c.c. of 
standard Wagner’s solution (1 c.c. 0*(X)485 caffeine) are then run in from a burette, 
and the cylinder is well shaken. After standing for about five minutes the liquid is 
filtered through asbestos, an aliquot portion titrated with standard thiosulphate, and 
the amount of iodine absorbed by the alkaloids calculated into caffeine. 

Combined Alkaloids . — The drug, after complete extraction with chloroform, is 
again extracted with 90 per cent, alcohol, two or three hours being usually sufficient. 
This alcoholic extract may then either be evaporated in a weighed basin, and the 
nitrogen contained in a small amount determined by combustion and calculated into 
caffeine, or to the hot alcoholic solution an excess of freshly - precipitated lead 
hydroxide may be added, the whole digested on the water-bath until the super- 
natant liquid is colorless, then mixed with sand, evaporated to dryness, the residue 
extracted with chloroform, and the caffeine determined volu metrically as before. 

The following table gives the results obtained by this method of assay : 




r KKHn 

JVULA. 


j huiED JiOLA. 

Sample. 

Moisture 

per 

cent. 

j Free 
lAIkaluids 
per cout. 

I 

j Com- 
1 blnod 

1 Alkaloid 8 
per cent. 

! 

Total, 

Free 1 

AlkiJolds 

I»er ceut. 1 

j per cent. 

Total. 

No. 1. Dried kola, mixed — I. ... 

616 

— 


1 

1-859 I 1-783 

3-642 

»i M IT* ••• 

— 

— 

— 


1-828 ! 1-836 

3-664 

Average 

No. 2. Fresh kola, red and white 

— 

■ — 


" 

1-843 i 1-809 

1 

3-652 

seeds. Average ... 

No. 3. Fresh kola, red and white 
seeds, very mouldy. 

53-9 

[ { 

0-534 

! 

! 

0-884 

: 1-418 

1-158 j 1-922 

1 

1 

3-080 

i 

Average 

No. 4, Fresh kola, white seeds. 

63-9 

1 

0-569 i 

0-854 

1-423 

j 1-236 1-864 

3-089 

Average 

No. 5. Fresh kola, red seeds. 

51-2 

0-578 1 

1-018 

1-596 

1-186 1 2-085 

3-271 

Average 

67-3 

00 

6 

0-693 

1-171 

ti 

1-190 j 1-626 

2-746 
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The method of Dohme and Engelhardt (Am, Drugget 1896, 12), which consists in 
boiling the dried and powdered drug for two hours in 30 percent, alcohol, evaporating 
with sand and magnesia, extracting with chloroform, and weighing the dried residue, 
does not give reliable results. Thus, No. 1 in the preceding table when thus assayed 
yielded only (1) 2*04 and (2) 1*93 per cent, of ci^eine, and even this, when titrated 
with Wagner’s solution, was found to be not pure. But the principal source of error 
is shown to be owing to the fact that 30 per cent, alcohol does not completely remove 
the caffeine from its combination. 

'The Olucoside of Kola, — It is generally stated that kola contains a glucoside, 
holanin^ which is readily decomposable by heat, moisture, dilute acids, the ferment 
of kola, and by diastase, and which yields on decomposition caffeine, glucose, and 
ikola-red. But the authors consider that it is highly probable that this substance is 
really a mixture of tannates of caffeine and theobromine. They have prepared an 
artificial tannate of caffeine which closely corresponds both in ultimate composition 
and in chemical and physical characteristics with the natural kolanin. 

Experiments with diastase and the kola ferment showed that any liberation of 
caffeine which occurred was due to the action of moisture and heat. Moreover, 
sterilization, although checking the formation of the coloured body, kola*red, did not 
interfere with the liberation of the alkaloids. Hence, the authors conclude that 
there is no evidence to show that kola-red and caffeine are joint products of the 
one hydrolysis of a glucoside, though such has been the conclusion of previous 
investigators. 

Estimation of Theobromine. — The method of Kunze (Analyst, xix., 94), with 
slight modifications, gives very satisfactory results. The ratio of theobromine to 
caffeine is fairly constant, and in a typical case the amount found in the free alka- 
loids was 1'48 per cent., and in the combined alkaloids 1*51 per cent. 

Free Tannin. — For this estimation the authors employed a modification of the 
process given by Allen {Comm. Organ. A^tal, iii., part i., 76). The drug was ex- 
hausted with 95 per cent, alcohol, and the solution distilled in vacuo to a syrup, and 
then washed with water. The insoluble matter was removed and the clear solution 
fractionally precipitated with lead acetate (or hydroxide), the first and last portions 
of lead tannate being rejected. The lead tannate was well washed, suspended in 
alcohol, and decomposed with sulphuretted hydrogen. After filtration the alcoholic 
solution of tannin was distilled in vacuo to a syrupy consistence, and the evaporation 
completed in a vacuum desiccator over sulphuric acid. The tannin thus obtained 
was light red to reddish-brown, and behaved as other tannins do towards iron salts, 
gelatin; alkaloids, etc. It was a glucosidal body, yielding on hydrolysis with 
mineral acids glucose and a dark brown substance insoluble in water or alcohol, and 
containing carbon 69*20 per cent, and hydrogen 6*70 per cent. 

Combined Tannin. — The tannin, in combination with the caffeine in kola, was 
separated by means of lead hydroxide. It agreed in appearance, composition, and 
properties with the free tannin, being also a glucosidal substance. 

See also abstracts on kola, Analyst, xx., 42, and xxi., 265 and 292. 


C. A. M. 
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Valuation of Baw and Manufactured Oaoutohouo. B. Henriques. {Zeit, 
fUrdffent. ChemiCy iiu, 37.) — ^Eaw caoutchouc contains water; inorganic substances, 
as sand, stone, clay, etc. ; organic impurities, accidentally introduced, as leaves and 
twigs ; gum resins from other plants added by way of adulteration ; and the so-called 
caoutchouc resin, which is distinguished from the true caoutchouc substance by its 
ready solubility in ethylic and methylic alcohol and in acetone. That which remains 
after the separation of these constituents is the pure caoutchouc substance, upon 
which the value of the commercial product depends. 

The analysis of raw caoutchouc is carried out as follows: A weighed portion 
(50 to 100 grammes) is macerated in water in a small roller apparatus — similar to the 
kneading and washing machine used in indiarubber works — by which the mechanical 
impurities are eliminated. The resulting rubber is dried at SO** to 90®, and weighed. 
If a proper macerating apparatus is not at the operator’s disposal, the mechanical 
impurities may be got rid of by the aid of water and a pair of scissors. Five to 
10 grammes of the washed and dried rubber are then digested for two to three hours 
in acetone in a Soxhlet apparatus, to effect the extraction of the caoutchouc resin, 
the residue being then quickly dried and weighed. The determination of the ash 
completes the analysis, the percentage of true caoutchouc being obtained by difference. 

The principal constituents of manufactured rubber are : 

1. Added substances of the most divers description, such as lead oxide, heavy 
spar, gypsum, ssinc oxide and carbonate, chalk, potash, magnesia and magnesium 
carbonate, golden antimony sulphide, ferric oxide, kieselguhr, asbestos, powdered 
glass, pumice-stone, etc. 

2. Caoutchouc resin, soluble in alkalies. 

3. Caoutchouc surrogate, asphalt and gum resins. 

4. Free sulphur. 

5. Caoutchouc resin in the insoluble form. 

6. Combined sulphur, as vulcanite. 

7. True caoutchouc substance. 

The following is the procedure for the analysis of manufactured caoutchouc : 
The sample is reduced to a fine powder by the aid of a sharp file. Five grammes are 
then boiled for from three to four hours in a 3 per cent, to 4 per cent, alcoholic 
solution of sodium hydrate, which effects the solution of the free sulphur, resin, 
caoutchouc surrogate and the soluble caoutchouc resin, in addition to which, of 
course, many inorganic constituents may be attacked and partly dissolved. The 
solution is then filtered while still boiling, and washed with boiling alcohol If the 
presence of asphalt be suspected, the residue is treated with cold nitrobenzol ; other- 
wise this operation may be omitted. The residue is then washed into a beaker and 
boiled several times, first with water and afterwards with hydrochloric acid, the 
washings each time being decanted through the same filter. The residue is then 
all brought on to the filter, washed with hot water, pressed, dried at 80® to 100®, and 
weighed. The drying must not be continued longer than necessary, as the dry 
caoutchouc gradually takes up oxygen. The residue now contains the caoutchouc 
substance, the combined sulphur, insoluble inorganic substances, such as silicates, 
barium sulphate, etc., a very trifiing quantity of the caoutchouc resin, and a little 
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carbonaceous matter added for cplpripg purposes. If the ash apd the sulphur be 
no^ determined and their amounts deducted from the residue, the remainder will be 
4he true caoutchouc substance. 

H. H. B. S. 

INORGANIC ANALYSIS. 

The Application of 2Titroso-/S-Naphttu>l to Inorganio Analysis. H. Blirgass. 
(Zeit, angew, Chem., 1896, 596-601,) — When in solution as chlorides or sulphates, 
iron and cobalt can be precipitated together by an acetic acid solution of nitroso-0- 
naphthol, the oxides weighed after ignition, then dissolved in hydrochloric acid, and 
the iron determined in the usual manner. The nitroso-naphthol is dissolved in 
50 per cent, acetic acid, and in making the determination 10 to 20 c.c. of acetic acid 
must also be added to the solution of the metals, which has been previously heated 
with 2 or 3 c.c. of hydrochloric acid and allowed to cool to 95“ C. The precipitate 
is washed with hot water (not too much) containing a little hydrochloric acid, and 
then with water alone, aud ignited without previous drying in a capacious platinum 
crucible. 

Copper is also precipitated quantitatively, while the following metals remain in 
solution : mercury, nickel, chromium, manganese, lead, zinc, aluminium, cadmium, 
magnesium, calcium, beryllium, antimony, and arsenic. 

Silver, tin, and bismuth are only partially precipitated, and must therefore be 
removed before adding the nitroso-naphthol. In order to prevent any antimony 
being precipitated as oxychloride, 10 to 15 c.c. of a solution of tartaric acid (1 : 5) 
should be added. The antimony cannot be determined directly as sulphide in the 
filtrate, since the latter always contains some nitroso-naphthol. The sulphide should 
therefore be treated with fuming nitric acid, and the antimony determined as oxide 
by igniting in a porcelain crucible. 

Similarly, arsenic cannot be directly determined in the filtrate, which should be 
oxidized with potassium chlorate and hydrochloric acid, and the arsenic then estimated 
as magnesium pyro-arseriate. 

In the case of iron, phosphoric acid is simultaneously precipitated, sometimes 
almost quantitatively, and hence interferes with the determination ; but it does not 
affect the estimation of cobalt or copper. The determination of all three is vitiated 
by the presence of tungstic or molybdic acids. 

In order to obtain correct results by this method, it is necessary to take not 
more than 0*3 gramme of the substance to be precipitated, and to have a sufficient 
quantity of free acetic acid present. C. A. M. 

Formaldehyde as a Beducing Agent in Analysis. B. GriitBner. {Arch, 
Pharm.f 1896, ccxxxiv., 634 ; through Chem. Zcit. Bep.^ 1896, 314.) — On acidifying a 
solution of potassium chlorate containing silver nitrate and formalin with nitric acid, 
the chlorine separates quantitatively as silver chloride, especially on warming ; and 
the reaction may be employed gravimetrically or volumetrically for estimating either 
the formalin or chloric acid. Mixtures of chlorides and chlorates may be titrated 
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wiifc Biltiar td give the ohldride, imd then reduced with formalin and nitric acid wbA 
again titriitted to obtain the chlorate. Bromates behave in a Bimilar manner, bnt it 
is neoeeaary to heat the liquid for two or three hours on the water-bath. Periodic 
and perohlorio acids are ordy slightly reduced, and iodic acid not at ail. 

F, H* Li. 

Preparation of Pure OxaUo Acid. B. Bieohelman. (Zeit fur offentL Chenm, 
iil, 13.)— For the preparation of chemically-pure oxalic acid for use in standardizing 
volumetric solutions, it is recommended to recrystallize the commercial product, first 
from ether and afterwards from water. For expediting the solution of the oxalic acid 
in ether, the use of Soxhlet^s apparatus is advised. H: H. B. S. 

On the Constancy of Standard Solutions of Permanganate when Protected 
with a Iiayer of Vaseline Oil. Meineke and Sohroedor. (Zeit, fiir offentl, Chemie, 
iii., 5.) — Although solutions of permanganate keep well when prepared from the pure 
crystallized salt, yet when stored in large vessels with syphon connections to burettes 
there is always a danger of alteration through Joss of water by evaporation. As a 
protection against this, the authors propose a layer of vaseline oil floated upon the 
surface of the solution, and they have carried out a series of experiments to ascertain 
if it exercised any reducing effect upon permanganate. 

Experiments were made with the oil in its natural state, as well as after purifi- 
cation by treatment with permanganate in alkaline, neutral, and acid solutions. 

The authors conclude that while the results obtained with the purified oil do not 
justify the trouble bestowed upon it, the reducing action of the oil in its natural state 
is so very slight that it may well be disregarded. H. H. B. S. 

Detection and Estimation of Perchlorate in Nitrate of Soda. 1.‘ Erok 
{Chem. Zeit., 1897, xxi., 10) ; 2. F. Winteler {loc, cit, p. 75.) — It has recently been 
stated by Sjollema that the harm done to certain rye crops by nitrate of soda was 
caused by the presence of sodium perchlorate in the material, and Erck therefore 
suggests the following process for its examination : 100 grammes are dissolved in 
80 C.C. of water, 7 c.c. of 1*4 nitric acid added, the mixture warmed, 8 c.c. of alcohol 
(92* Tr.) run in, and the whole boiled for about five minutes till the reaction is 
complete. All the chlorine from the chlorides and chlorates will be driven off, and if 
the solution is made alkaline with pure sodium carbonate, evaporated to dryness and 
ignited, after acidifying again with nitric acid, the chlorine from any perchlorates 
originally present may be detected or estimated with silver in the usual manner. 
Should the sample contain more than 0*3 per cent, of sodium chloride, it may be 
necessary to employ larger quantities of acid and alcohol ; but this point may be 
determined by testing a small portion of the liquid before the sodium carbonate is 
added. 

Winteler objects that this process is not adapted for quantitative work, since loss 
of perchlorate chlorine may occur, through simple volatilization, through decomposi- 
tion of the perchlorate by tbe chloride formed on heating (as shown by Oooch and 
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tktottgh the aoticni of the nitdo oxide evolved in the first operatioti. 
retihed^^ thet perchLorates and chlorates are completely reduced by heating with 
fuming nitric acid in a sealed tube for five hours at 1230*, and that in a mixture of 
these salts the chlorate may be decomposed by evaporation with strong Tests 

on potassium perchlorate, chlorate, and pure ” nitrate (contaminated with KGIO^) 
havo shown the process to be perfectly reliable ; and it should be equally available for 
treating nitrate of soda. p. H. L. 


Solubility of Phosphates in Citric Acid and Ammonium Citrate. O. Poerster. 
{Ghent. Zeit., 1896, xx., 1020.) — In the following table the author has collected the 
results obtained on treatment with ^1) ordinary Wagner solution, and (2) 1*4 per 
cent, free citric acid, of certain definite phosphates and sdso those few samples of 
basic slag which, out of a large number examined, have shown an appreciably 
different behaviour towards the two reagents. The expression ‘‘gently ignited*' 
means that the substance was only heated sufficiently to drive off the water of 
hydration ; and the figures given by the basic calcium phosphate explain in part the 
differences found by previous investigators (cf. Analyst, xxi., 81 and 166). The 
reason of the abnormal action of slags 7 and 8 is not obvious; and Foerster is 
experimenting further on the subject, but it probably depends on certain double 
ammonium salts, formed when Wagner's liquid is employed, acting as solvents on 
some of the otherwise insoluble phosphates. The author remarks that he has met 
with several slags containing so little silica that scarcely half of the actually 
“ available ** acid was extracted by ammonium citrate. 


Sample Examined. 

Total Phosphoric 
Aoid per oent. 

Percentage of Total 
Phosphoric Arid dissolved by 

Ammonium 

Citrate, 

Citric Acid. 

Ca^PjOg strongly ignited 

45-81 

43^8 

57-6 

(CasP^OXCaO strongly ignited 

43-20 

7-4 

20-2 

FeF04 strongly ignited 

47-02 



0-3 

„ gently ignited 

47-02 



0-3 

AIPO4 strongly ignited 

58-20 



— 

„ gently ignited 

58-20 

1-7 

8-9 

Slag No. 1 

20-69 

38-3 

44-1 

„ 2 

19-58 

52-6 j 

58-3 

„ 3 

16-81 

38-5 i 

42-4 

4 

18-82 

66-4 j 

69-6 

„ 5 

17-63 

39-6 i 

42-8 

i> 6 

18-66 

68-0 

70-1 

„ 7 

13-94 

95-3 i 

91-1 

8 

17-97 

89-4 

83-6 


F. H. L. 


Setaa^iiltbatidu of the Citrate-Soluble Fho^phorio Acid hi Thomas Pho8> 
phAte PoArdOr. O. Botohar. (Chem. Zeit,1897, xxi, 168.)— The author seeks to 
ithjpfrova apoh the dermah bfficial method (Wagner’s) for the determination of citrate- 
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,«o|q})l6 phosp soid in Thomas phosphate powder. Wagner’s method open 
*to eertiyin ohjeotions^ especially that the solutions required are different frdm 
4hos6 used for the ordinary determination of phosphoric acid in manures, whieh 
is bothinconveniwt and a possible source of mistakes, and that the final precipitate 
of 'magnesium ammonium phosphate is not always free from silica. 

The following method was first tried: To 50 c.c. of the citrate solution of 
Thomas phosphate prepared according to Wagner’s directions a teaspoonful of 
sodium nitrate was added, and the whole evaporated to dryness and ignited. The 
residue was moistened with hydrochloric acid and dried for two hours at 120" C. to 
ensure complete separation of the silica. It was then dissolved in hydrochloric acid 
by warming, the solution diluted with water, filtered through a small filter, the filter 
washed with hot water, and the phosphoric acid determined in the filtrate by the 
citrate method (precipitation by magnesia mixture) in the usual way. The results 
agreed exactly with those obtained by Wagner’s method. The author did not, 
however, consider this method completely satisfactory, as, though simpler than 
Wagner’s owing to the precipitation by molybdenum and the use of special solutions 
being avoided, it was still a somewhat intricate process. 

The following method was then tried : 50 c.c. of Wagner’s citrate solution of 
Thomas phosphate was taken, and the phosphoric acid precipitated by the citrate 
(magnesia) iiiethod in the usual way. The precipitate was filtered off, washed with a 
6 per cent, ammonia solution, and, together with the filter, ignited while still moist, in 
a platinum crucible. The residue was then dissolved in warm hydrochloric acid, the 
solution diluted with water, filtered, the filter washed with hot water, and the 
phosphoric acid determined in the filtrate by the citrate method, as before. The 
author finds that this method yields satisfactory results. The pyrophosphate is 
completely reconverted into orthophosphate by the treatment with warm hydro- 
chloric acid, and the resulting magnesium amnioniuin phosphate is pure and 
practically free from silica. 

H. H. B. S. 


The Estimation of Potassium. A. Meroier. {Bull de VAss. beige, 1897, x., 
403-405.)— The author has proved that mercurous chloride can replace sodium 
formate for the reduction of potassium platinic chloride, and on this fact has based 
the following process : Five or ten grammes of the sample (according to its richness 
in potassium) are digested for an hour with 500 c.c. of cold water and filtered ; 25 
or 50 c.c. of the filtrate are evaporated to dryness on the water-bath after the addi- 
tion of 1 o.c. of hydrochloric acid. The residue is gently ignited to expel ammonium 
salts, taken up in very dilute hydrochloric acid, and filtered if necessary. Ten c.c. 
of platinic chloride solution (10 per cent.) are then added, and the liquid evaporated 
on the water-bath to a syrupy consistency, cooled, and extracted with 60 c.c. of 86 
I^r cent, alcohol +5 c.o. of ether. The double salt is well washed on the filter with 
the same alcohol-ether, and then dissolved in boiling water. 

^The aqueous solution is brought to the boil, and mercurous chloride added little 
by little until it is deposited on the bottom of the beaker. In the majority of lea ses 2 
grammes are BuflBoient. After five minutes* boiling the platinum is allowed to settle 
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to make sare that the reduction is complete, then 1 or 2 o.c. of hydrochloric acid are 
addedand the liquid boiled again. When cold the liquid is filtered,.and the platinum,, 
which is far more dense them that obtained with sodium formate, is wdl washed with 
boiling water and ignited without previous drying in a platinum crucible* The weight 
of platinum obtained, multiplied by 0-4835, gives the amount of potassium in terma of 
K^O. . The results obtained by this method, which are tabulated at the end of the 
original paper, are in close agreement with those required by theory. C. A. M. 


A Modification of the Schweitser - Lungwits Method of estimating 
Potassium. A. Mayer. (Zeit. anal. Qhem.^ 1897, xxxvi., 169-163. )~The method of 
Schweitzer and Lnngwitz consists in first separating the sulphates by means of a 
solution of barium oxalate in hydrochloric acid, oxidizing any iron present with 
hydrogen peroxide, and then adding ammonia to precipitate the alkaline earths as 
oxalates, and iron and aluminium as hydrates. Since barium oxalate is only soluble 
in hydrochloric acid to the extent of 1*7 per cent, in the cold, over 800 c.c. of the 
solution must be used in the case of superphosphates where 15 grammes of barium 
oxalate are required. 

In the author’s modification barium chloride and oxalic acid are substituted for 
barium oxalate in hydrochloric acid, a course which was taken into consideration by 
Schweitzer and Luogwitz, and rejected by them. Twenty grammes of the substance, 
ash, manure, etc., are boiled for half an hour with water, the liquid cooled, made up 
to 500 C.C., and filtered. Fifty c.c. of the filtrate are heated, and normal barium 
chloride solution added from a burette, till no more precipitate is produced. An 
equivalent volume of normal oxalic acid solution is added, the liquid boiled for twenty 
minutes, and made alkaline with ammonia. After cooling, it is made up to 100 c.c., 
allowed to settle, and filtered. Fifty c.c. of the filtrate are evaporated in a platinum 
basin, the residue ignited at as low a temperature as possible to expel ammoniacal 
salts, dissolved in water, filtered, and the potassium precipitated by adding 10 c.c. of 
platinic chloride solution (containing 1 gramme of platinum in 10 c.c., and which is 
free from hydrochloric and nitric acids), evaporating almost to dryness. When cool, 
alcohol (80 per cent, by vol.) is added, and after being stirred for some time and 
allowed to stand, the precipitate is filtered off and dried at 120'' C. 

The following table shows the agreement between the results obtained by this 
method and those given by the ordinary method : 


Mixture of kainite and super- 
phosphate 

Ash from iron furnace. No. 176 
M 187 

. >» f,» i> 189 

Potassium superphosphate 


Schweitzer -Lungwitz 
'Modification. 
FoUasium per Cent. 


Ordinary Method. 
Potassintn per Cent. 


7*1 

11*9 

11-1 

9-6 

7-4 


7-0 

11-9 


11-1 to 11-5 (2 analysts) 
9-6 

7*3 to 7*4 (2 analysts) 


It is essential to boil the liquid for the full twenty minutes after adding the 
oxalic acid, or the results obtained will be too low. C. A. M. 
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. A Metliod for the Determination of Silicon in SiUoo-Spiegel and 

Ba»ro«0ilioon. O. B. Murray and G. P. Maury. (Jour. Amer. Ohem. Soc,f 18S7| 
xiAf 188, 139.) — The authors haying tried the ** aqua regia method and the fusioKi 
method of Williams (Tram. Am. Inst. Min., xvii., 542) for the determination of 
silicon in Bilico«spiegal, and having found the former almost impraotioable and the 
latter too tedious, hit upon the following method : 

The sample is finely ground in a diamond mortar so as to pass through a 
bolting-cloth sieve. To half a gramme in a porcelain or platinum dish are added 
50c.o. of water, 10 o.o. of hydrochloric acid (specific gravity 1’20), and 12 c.c. of 
sulphuric acid (1 part of acid, specific gravity 1*84, to 3 parts of water), and the 
basin is heated until fumes of sulphuric acid are given off. When cool, about 10 c.o. 
of hydrochloric acid are added, heat applied, then about 75 c.c. of water added, and 
the liquid boiled. If there is any efiervescenoe when the boiling ceases the liquid 
must ho evaporated until fumes of sulphuric acid are again given off, and the residue 
taken up as before. The liquid is then filtered, the residue washed thoroughly with 
hydrochloric acid (1 : 1) and hot water, ignited in a platinum crucible and weighed. 
A few drops of sulphuric acid are added, and sufficient hydrofluoric acid to dissolve 
the silica, and the contents of the crucible are evaporated to dryness, heated to 
decompose the sulphates, cooled and weighed. The difference in the two weights 
gives the amount of silica which can be calculated to silicoa 

The following are some of the results obtained by this method, which occupies 
about thirty minutes, compared with those yielded by the fusion method (six to 
eight hours) : 


1. 

Kew Method, 
12-08 

Fusion Metiiod, 
12-01 

2. 

12-37 

12-25 

3. 

12-09 

12-08 

4. 

13-46 

13-40 

6. 

9-06 

9-03 


C. A. M. 

APPARATUS. 

A New Form of Speoiflo Gravity Bottle. J. C. Boot. (Jour. Amor. Chem. 
Soc., 1897, xix., 61, 62.) — An objection to the ordinary form of specific gravity bottle 
is that when the temperature of the room is much higher than the normal tempera- 
ture, the liquid is continually running out of the capillary tube in the stopper during 
the drying and weighing. This is obviated in the bottle devised by the author, which 
has double walls, and in which the space between these two walls is exhausted as 
completely as possible. 

The apparatus can be obtained from Christ. Kob and Oo., Btiitzerbach, 
Genmuiy j and from Eimer and Amend, New York. C. A. M. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS, 

Thb monthly meeting of the Society was held on Wednesday evening, May a, 
at the Chemical Society’s Booms, Barlington House, the President (Dr. Bernard 
Dyer) occupying the chair. 

The minutes of the previous meeting were read and confirmed. 

Mr, Henry Bradford, assistant to Mr. E. G. Clayton, was nominated by the 
Council for election as an Associate of the Society. 

The following papers were read : ** The Value of the Nitrogen Factor in the 
Analysis of Decomposed Milks,” by Alfred Smetham and J. B. Ashworth ; Notes 
on the Influence of Boric Acid upon the Action of Digestive Ferments,” by B. A. 
Cripps. 

__ __ _ . • 

ON COPPEB IN PEAS. 

By B. Bodmbb and C. G. Moob, M.A. 

^ (Bead at the Meeting, March 3 , 1897 .) 

Dubikg the last few years there have been several prosecutions for the sale of 
preserved peas containing copper. Three cases will be within the recollection of 
many of our members — the Bristol case, the Edmonton case, and the case of 
Grist t). Summers, at Southwark. 

In the Bristol case the magistrates did not convict, although they expressed 
an qpimon that the coppering of peas was objectionable. 

In the Edmonton case a conviction was obtained, which was not appealed 
against. 

In the Southwark case an appeal followed, and the matter was fought out 
very thoroughly. The conviction was confirmed. Shortly after this another case 
occurred at ^uthwark Police Court, which resulted in a conviction and a fine of £20 
and costs. 

We have thought the question of the coppering of peas sufliciently important to 
bring l^ore the Society a few results of analyses of peas and other vegetables. 
Many of these were analyses ^ade for private individual, and not lor the puiposes 
of proseoutiion. 

Methods^ of Tschirch has shown (Das Kupfer) that it is most im- 

pOas should be completely incinerated ; this has been confirmed by 
Paul ln?td downley and also by our own experiments. If the peas are. only charred, 
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even nitric acid fails to extract all the copper. One hundred grammes of peas^ from 
which the liquor contained in the tin or bottle has been poured off, are incinerated 
in the muffle at a moderately low temperature. The charred mass is then moistened 
with nitric acid and completely incinerated. The ash is taken up with nitric acid, 
water is added, the mixture boiled and filtered. The filtrate is evaporated to 
dryness, warmed with sulphuric acid till free from nitric acid, and ihe residue 
taken up with water. In this solution copper may be determined by several 
methods : 

1. Colorimetric method with sulphuretted hydrogen. 

2. ,, ,, ammonia. 

3. ,, ,, ferrocyanide. 

4. Gravimetric method by electrolytic precipitation. 

Of the colorimetric methods, the first gives results somewhat too high. The second 
method gives very accurate results, if the proportion of copper is not too minute. 
For very small quantities of copper, the ferrocyanide method is the most accurate. 
On the whole, we are inclined to believe that the best results are to be obtained by 
electrolytic deposition of the copper on platinum. 

Preserved peas are coloured with copper by heating them for a short time with 
a solution of copper sulphate, which is then poured off, and the peas are washed to 
remove all copper salt that has not actually become fixed in the pea itself. 

* It follows, then, that the brine in which the peas are preserved contains only 
traces of copper, and hence it is a point of importance to decide whether for purposes 
of analysis the peas should be ground up with the liquor and the mixture analysed, 
or whether the liquor should be first poured off and the peas analysed alone. In the 
analyses made by R Bodmer the figures represent the copper in the peas alone, 
while those by C. G. Moor were made on a mixture of the entire contents of the tin. 
If the division of the sample is made by an inspector, it is easy to see that the three 
portions may vary very considerably in the proportion of peas and liquid they 
contain. 

Presbbvbd Peas. 


Sample. 

Description. 

Copper in Uraine 
per lb. 

Copper as Sulphate. 

1. 

Extra fine green peas 

0-98 

3-87 

2. 

Fine green peas 

0-98 

3*87 

8. 

Green peas fins 

0-84 

3-32 

4. 

,, ,, ... ... 

0-84 

3-32 

5. 

Green peas moyens 

0-42 

1-66 

6. 

Extra fine green peas . . . 

1-26 

4-97 

7. 

Green peas mi-fins 

1-26 

4-97 

8. 

,, ,, fins 

1-50 

5-92 

9. 

»» >1 >» • • ' 

0-63 

2-48 

10. 

Extra fine green peas . . . 

1-61 

5-96 

11. 

Petit pois mi-fins 

100 • 

’ 3-90 C 

IS. 

Petit pois fins 

1-70 

— 

18. 

Petit pois extra fiqs 

1-00 

3*90 

14. 

Preserved vegetables 

0-70 

— 

15. 

Petit pois fins 

0-80 

— 

16. 

Petit pois surfins 

0-60 

-- 
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Habicot Vbkts. 


Suii]de. 

Description. 

Coppw in Qrain. 

Copper a. 

Sulphate. 

17. 

Extra fine haricot verts... 

per lb. 

0-77 

304 

E. B. 

18. 

Haricot verts moy en 

0-70 

2-76 

>» 

19. 

Extra fine haricot verts... 

1-26 

4-97 

it 

20. 

»> t) >> 

0-42 

1-66 

it 

21. 

fipinard extra 

Spinach. 

2-24 

8-84 

it 

22. 

Macedoines (Mixed Vegetables). 
Macedoines (French) • 0*35 

1'38 


23. 

,, de legumes fins 

0r32 

1-26 

it 

24. 

,, de legumes 

0-70 

2-76 

a 

25. 

Jardinieres 

0-62 

2-09 

it 

In 

the Phamiaccutical Journal 

of June, 1896, Messrs. Paul 

and Cownley 


published a number of figures showing the various amounts of copper found in 
oysters, cocoa, spirits, and preserved peas. In this paper they quote Lehmann, who 
“mineralizes” the sample with strong sulphuric acid, and then determines the 
copper colori metrically with ammonia or ferrocyanide. They also quote the following 
results obtained by Vedrodi,* whose determinations were made colorimetrically with 
sulphuretted hydrogen, and which are given in parts per 10,000 : 


Winter wheat 


Minimum. 

2‘6 

Maxhnim. 

3-6 

Summer wheat 


2‘5 

3-0 

Barley 


0-1 

0-9 

Linseed 


1*4 

1-9 

Peas 


0-9 

1-5 

Mustard-seed 


0-9 

1-0 


They conclude that according to Vedrodi some natural vegetables contain more 
copper than is found in vegetables to which it has been added, to preserve their 
natural colour. Paul and Cownley proceed as follows in estimating copper in 
peas and other substances : The sample is carbonized in a platinum dish, and 
extracted with hydrochloric acid ; the insoluble residue is ignited with a little nitric 
acid, hydrochloric acid added, and the resulting mixture is added to the original 
extract. The solution is then concentrated to about 30 to 40 c.c., placed in a 
weighed platinum dish, and the copper deposited with pure zinc. If the deposited 
copper is not pure copper colour, they dissolve it in a little nitric acid and estimate 
the copper colorimetricailly. They give the following figures, which we have averaged. 


The figures are in parts per 10,000 : 

Oysters, average of 

4 samples 

Copper. 

2 '4 nearly 

Cocoa, average of 

3 

0-44 „ 

Spirits, average of 

5 

003 „ 

Preserved peas, average of 

11 » 

lOO „ 


Of the preserved peas, their highest sample shows 1*44 and their lowest 0-54 
parts of copper per 10,000. 


Cf. Analybt, xxi., p. 236. 
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'The following figures have been obtained by one of us on coffee, cocoa, flour, 


and barley : 


Coffee 

Cocoa (entire bean) 
Flour... 

Barley 

Peas (dried) . . . 


Copper. 

trace 

0*5 grain per lb. 

trace 

trace 

trace 


There is considerable difference of opinion as to whether the coppering of peas 
renders the article injurious to health. Dr. A. Tsohirch has investigated this subject 
most thoroughly. According to him, the copper introduced in the re-verdissage of 
green peas exists chiefly as phyllocyanate, but if an excessive amount of copper is 
introduced, a portion is also present as albuminate or leguminate. It is immaterial 
in which form the copper exists, as from actual experiment on animals he has shown 
that the insoluble phyllocyanate is, in proportion to the amount of copper it contains, 
as toxic in its action as such a soluble copper salt as the double tartrate of copper 
and sodium. The proportion of copper required to fix the green colour of peas is 
very small According to Gautier, 18 parts per million — that is, 0*126 grain 
per lb. — is quite sufficient for the purpose. Tschirch proposes as an extreme limit 
of the permissible amount of copper, one part of copper in 10,000 parts of the 
vegetable — that is : 0*7 of a grain per lb. — but considers that 0*35 grain per lb. is 
amply sufficient for the purposes of the manufacturer. It is therefore evident that 
the proportion of copper found in many of the samples the analyses of which we 
have quoted {Das Ku^fer) is above the amount that he considers safe. As to the 
question whether copper is a poison, he states on page 105, as the result of experi- 
ment on animals and men and the collected cases in rnedico-legal practice : *' We are 
in a position to answer this question in the affirmative, with the limitation that with 
men, although it seldom causes death, yet, if administered in neither too large nor 
too small doses, it is capable of producing more or less severe symptoms of poison- 
ing.*' This is eminently a matter for the serious consideration of the proposed 
Committee of Eeference in. the new Act for regulating the Sale of Foods and Drugs. 

In most European countries, with the exception of France, the addition of a 
copper salt to articles of food is either absolutely prohibited, or it is only permitted 
under certain specified limits. It is only in this country that it is necessary to 
argue the point as to whether the addition of a certain proportion of an injurious 
substance, such as sulphate of copper, does or does not render the article to which it 
has been added injurious to health. 


Discussion. 


Dr. Bidbal observed that he had recently found traces of copper in a sample of 
sterilized milk. 

Mr. Hehneb thought there would be some danger in determining the copper 
electrolytically. Tin Was always present, and this was liable to be deposited and 
reckoned as copper. He would not be inclined to place much faith ui an electrolytic 
method, unless some security was afforded against the deposition of tin, and this did 
not seem to be an easy matter. Besides, the colorimetric process was all that could 



THE ANALYST. 


145 


ba deaired. No method could lay claim to remarkable accuracy, but the colorimetric 
procesp gave results as accurate as any other. 

He could not help thinking that the quotation which the authors had taken from 
Tschirch^s book was not suflaoiently full As a matter of fact, Tschirch had actually 
fed a number of his students on coppered food, and had to give them comparatively 
large quantities of copper to produce an appreciable effect. 

It was true that in most European countries the admixture of copper with foods 
was prohibited by law. In Germany it was absolutely forbidden, and for some time 
the public analysts of that country tried to carry out the law, but soon found that 
it was not possible to do so, and came to the conclusion (in spite of what the law 
stated) that they would permit 25 milligrammes of copper per kilogramme, or about 
1*7 grains per lb. 

Mr. Cassal said he would like to have the opinion of the Society on the point 
mentioned by the authors with regard to the treatment of samples of this nature 
before analysis. He had had some correspondence with Mr. Bodmer, from whom 
he had gained much valuable information on this subject ; but he and Mr. Bodmer 
differed on one very important point, viz., as to whether it was necessary, under the 
provisions of the Sale of Food and Drugs Act, for a public analyst receiving a sample 
of this kind to pour off the liquor first, or to treat the sample as a whole, and 
analyse both liquor and peas. Mr. Bodmer thought that the proper course was to 
pour off the* liquor and analyse the peas, on the ground that it was approximately in 
that condition that the peas would be eaten. Mr. Moor, on the other hand, took 
the view which he (Mr. Cassal) himself held, and considered it legally necessary 
for a public analyst to analyse the sample as submitted to him, liquor and all. He 
had had some legal opinions on this point, all of which agreed that a public analyst 
could not, in the present state of the law, do otherwise than analyse the sample as 
submitted to him, and that it would be sufficient to cause the failure of the case if 
the public analyst had to admit that prior to analysing the peas he had poured off 
the liquor. He (Mr. Cassal) admitted that if such a course could be considered 
permissible he would be very pleased, but, at the same time, he would be very sorrj’^ 
to advise his authorities to go into court in a case of this kind, and then have to 
admit that be bad poured off the liquor before making the analysis, and so done a 
thing which it was illegal for a public analyst to do. The unfortunate result of 
being forced to come to this conclusion was that the figures obtained by Mr. Bodmer 
were rendered of but little use to other public analysts who might be engaged in 
cases of this kind because the standard created was one created upon Mr. Bodmer's 
method; and if they w^ere told that the liquor must not be poured off, a fresh 
standard would be required, and the whole business would have to be refought. 

Mr. Bodmeb said that in the Southwark case the inspector poured off the 
liquor in the act of dividing the sample. The inspector was asked in court if he had 
poured the liquor away, and answered in the affirmative, and no objection was taken 
by either aide to this being done. In the case of the other samples, no prosecutions 
wero intended, the analyses having been undertaken for private individuals. 

Mr. Cassal said this seemed to introduce an additional complication, and he was 
surprised that a legal objection on this point was not raised when the case came into 
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court. He understood, however, that if Mr. Bodmer were to receive a sample of pre- 
served peas in their liquor, he would pour off the liquor as he did in the cases referred 
to. It seemed very necessary that some conclusion should be arrived at on this matter, 
and his own view was that^ in the present state of the law, the only satisfactory way 
of stating the quantity of copper was to return the percentage of copper on the dry 
matter in the whole sample-^-peas plus liquor. It might be contended that the 
liquor was used in cooking, and this, indeed, was sometimes the case ; and he thought 
it would not make a sufficiently strong case to base the analysis on the peas minus 
the liquor on the assumption that that was as nearly as possible the way in which 
they would be consumed, though no doubt this would be the most convenient way of 
dealing with the matter if it were legally possible to do so. He would be very glad 
if some conclusion could be come to on lines which would enable Mr. Bodmer's 
figures to be made use of. 

He thoroughly agreed with Mr. Hehner in what he had said as to electrolytic 
methods. The method which he had himself found most satisfactory was the one 
followed by Mr. Bodmer, and he was bound to say that the colorimetric method 
with ferrocyanide was a very satisfactory way of doing the work. He was very 
much in favour of the ferrocyanide method of determining copper, both oolori- 
metrically and gravimetrically. 

Mr. Hehner said that the main question turned upon what was actually sold. 
Was it the liquor plus the peas, or the peas alone? He had lately weighed a tin of 
peas marked 1 lb.," and found that the peas alone weighed 1 lb., the water being 
adventitious. If a butterman sold butter by the butter-fat, he could not well be 
proceeded against for adding water, and he (Mr. Hehner) thought that if it was the 
peas that were sold, and not the liquor, then it was correct to pour off the liquor and 
analyse the peas. 

Mr. Allen said that in his opinion the certificate should be made applicable to 
the entire contents of the tin, but he would add to the results so stated the amount 
of copper which the peas would contain, exclusive of the water. This would afford 
additional information to the Bench, and show that the public analyst had taken 
the whole of the circumstances into consideration. He held the same opinion as 
Mr. Hehner with regard to the electrolytic method of determining copper. When 
incinerating such articles as peas for the determination of copper, it was desirable to 
char the substance moderately, and then add both sulphuric and nitric acid. This 
caused decomposition of any chlorides, and prevented possible loss of copper by 
volatilization. At the same time, the ash then consisted mainly of sulphates, and was 
far more manageable than where no sulphuric acid had been used. If the ash when 
obtained was moistened with a drop of sulphuric acid and nitric acid, and the product 
heated till fumes of sulphuric acid began to be evolved, the metals were left in such 
a state that on adding water any tin or lead was left entirely insoluble, while the zinc 
and copper dissolved. 

Mr. Cassal remarked that the fact that one grain of copper had been found in 
fresh peas appeared to hhp to be due to something abnormal. He had lately analysed 
several samples of Erencn beans and peas imported into this country with a guarantee 
that they were not coloured with copper, without finding a trace of copper in any of 
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them, and it therefore seemed to him that such large quantities of copper pointed to 
the existence of special circumstances which were unexplained. 

The Pbi^sibent said that the Society was very much indebted to Mr. Bodmer 
and Mr. Moor for these results. It appeared to be highly desirable that more 
results should be collected, in order that Vedrodi's very remarkable figures might be 
criticised. For instancoi parts in 10,000, or nearly 3 grains per lb., seemed an 
enormous quantity of copper to be found in wheat, though it was, of course, well 
known that vegetables grown in the neighbourhood of copper works, or on soils 
containing copper, would take up considerable quantities. 


SOME ANALYSES OF WATEE FBOM AN OYSTER FISHERY. 

By Charles E. Cassal, F.I.C, 

{Bead at the Meeting^ February 3, 1897.) 

Early in 1895 I was asked to analyse certain samples of water which had been taken 
for the purposes of an investigation as to the alleged transmission of infectious 
disease by means of oysters. I was instructed to make a chemical examination of 
the samples as rapidly as possible, and to furnish only certain data. I therefore did 
not myself carry out any bacteriological tests, and these were undertaken by a dis- 
tinguished bacteriologist, Dr. G. E. Cartwright Wood, whose results were subsequently 
published. Having regard to the erroneous views which still prevail in some 
quarters as to the present practical value of bacteriology in enquiries of this kind it 
may be useful to place the chemical facts on record, and to contrast the conclusions 
which could be arrived at by the aid of chemical methods on the one hand, and of 
bacteriological methods on the other. 

We have heard a great deal about the failure of chemical analysis to afford 
correct and reliable information as to the pollution of water and the character of 
water-supplies, in certain cases ; and it has become important to emphasize the facts 
that, at present at any rate, bacteriology, per se, can give us but little information of 
real value, and certainly cannot give us information of a decisive character. 

Seven samples of water were submitted. They were taken in and about an 
estuary on the East Coast, where oysters are extensively cultivated, and the 
descriptions supplied with them were as follows : 

No. 1. P. Channel. Fattening bed for oysters. Bottom quite clean, no mud. 
Chance of contamination from the town of B. Example of an * uncontaminated ’ oyster 
bed/' 

No. 2. B. water. Taken opposite the town of B. A small amount of sewage 
runs into this water.*’ 

“ No. 3, River C. a little above the estuary. Breeding ground for oysters. 
Nearest source of contamination is the town of W. above.” 

**No. 4. Taken in middle of channel opposite the town of W., and almost 
opposite the open end of the sewer of that town.” 

No. 6. No description. 
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** Nos. 6 and 7 taken from oyster beds existing under the worst possible con- 
ditions.” 

The analytical results were as under : 

1. 2. 8. 4. 5. 6. 7. 

Dtfce of collection 4.2*95 4.2. *95 4.2.*95 4.2.*95 18.8.’95 18,3.’9r, 13.3.»95 

Total solid matters 3202*0 3330*8 3254*0 2106*4 8636*8 8642*0 3040*0 parts per 100,000 

Chlorine as chlorides 1625*0 1737*5 1675*0 1025*0 1875*0 1887*5 1562*6 „ „ 

-Chloride of sodium 2678*0 2863*0 2760*0 1689*0 8090*0 3110*0 2576*0 

Saline ammonia 0148 0 040 0*130 0*568 0*084 0*090 0*460 parts per 1,000,000 

Organic ammonia 0*186 0*218 0*180 0*286 0*214 0*108 0*140 ,, ,, ,, 

Oxygen absorbed from 

permanganate, 

80" 0., '4 hours 1*677 1*572 2*227 1*613 2**26S 1*290 1*.578 „ „ 

If the results are carefully considered, with due regard to the descriptions of the 
places from which the samples were obtained, it is justifiable to conclude that in each 
case the data afiford evidence of contamination ; and, from a practical point of view, 
this is really all that is required in a case of this kind. It should be obvious that the 
water in which oysters or other shell-fish intended to be eaten raw are kept should 
be absolutely free from even the suspicion of pollution with sewage. My bacteMo- 
logical colleague in the investigation has very properly pointed out that the lesson 
to be learned from these and numerous similar observations is — that no molluscs 
should ever be permitted to be used as articles of diet which have been obtained from 
waters subjected to contamination, since this alone, apparently (without the presence 
of specific infective disease germs, such as those of typhoid fever or cholera), can give 
rise to most dangerous disturbances of the general health.'* He has further pointed 
out — and I am fully in agreement with him — that the only principle which can be 
applied in such an investigation is to judge the waters examined by the same standards 
as those which must be employed in judging drinking-water, so far as it is possible 
to do so. 

The opinion given was to the effect that the results afforded evidence of con- 
tamination in each case, the data in the case of No. 4 showing pollution with matters 
partaking of the nature of recent sewage ; and that, especially in view of the descrip- 
tions given with the samples, those numbered 2, 3, 6, and 7 yielded data indicating 
similar pollucion to a lesser extent : while No. 1 could not be taken as affording an 
example of an uncontaminated water, the results in the case of this sample rather 
pointing to the conclusion that the oyster-bed near which it was taken was distinctly 
liable to “ contamination from the town of B." For obvious reasons, the ** oxygen 
absorbed " figures have not been regarded as affording evidence of much importance. 
They were determined and inserted in the report because they were asked for. I 
need not anticipate the usual, and very ancient, objections which may be raised against 
the drawing of the conclusions mentioned mainly from the ammonia figures ; I have 
only to say that in this particular case these figures afford distinct and positive 
evidence of some contamination, which, in the circumstances named, may reasonably 
be regarded as due to ** sewage " pollution. 

I may now call attention to what could be done in the matter by the aid of 
bacteriology. Dr. Cartwright Wood informed me that the bacteriological examination 
had unfortunately afforded little or no guidance in the matter. In point of fact the 
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application of bacteriological methods alone yielded no infox 

the condemnation or the passing of the samples would have bee 

has stated that in judging of a water he would not trust to 

alone, and that an adequate chemical analysis is necessary ; 

opinion, bacteriological examination frequently gives informat 

great* importance. A negative result from both chemical and bt 

tions does not, in Dr. Wood’s view, in any case indicate freedo 

hardly say that with these opinions I entirely concur. I do not 

that I desire to condemn bacteriological processes as valueless. 

contrary, that the results obtained by them, when applied 

proper chemical analysis supplemented by microscopical examii 

cases, be of considerable value. The application of chemical p ^^e 

examination of water may be of doubtful value in certain ca y^lts 

obtained, when considered alone, may mislead the investigator ^.s of 

over-confidence in bacteriological methods are far greater, anc w par- 

ticularly threatening. I have nothing but condemnation for thost ^ who, upon 

the results of inadequate analyses, habitually ** pass " samples of \v 4 perfectly 

pure,” ‘‘absolutely safe,” and “excellent in quality.” Such expi^s^sions are not 

permissible under any circumstances ; but what is to be said of bacteriologists who 

“ pass ” waters upon negative bacteriological results alone ? 

Dr. Cartwright Wood has shown, by a series of very interesting experiments, that 
what may be called the “ laboratory typhoid bacillus,” and the “ laboratory cholera 
bacillus ” survive in sea-water, and that they can be recovered from oysters which have 
been purposely infected. Dr. Klein, according to a report to the Local Government 
Board, which forms part of the Report of the Medical Officer to the Board for 1894-95, 
appears to have proved the same thing. But while Dr. Cartwright Wood does not 
seem to attach any verj" great importance to the presence of the ubiquitous Bacillm coli, 
Dr. Klein attaches what I conceive to be an enormously exaggerated importance to 
it. The Bacillus coli is so universally distributed that the conclusions to be drawn 
from its presence are of very little value indeed ; and, certainly, to draw absolute 
conclusions as to the existence of sewage pollution because a few of these bacilli have 
been found, is altogether unjustifiable, not to say absurd. No doubt the detection of 
a large number may afford confirmatory evidence, but that is all. The piere counting 
of colonies is, at the best, but a coarse and clumsy attempt to diagpose the existence 
of organic pollution, and by itself gives no further information than the coarsest and 
most clumsy of chemical processes. I contend again, as I have contended before 
both here and elsewhere, that no single instance can be adduced wherein the applica- 
tion of bacteriological methods has resulted in the detection of specific organisms, 
such as the typhoid bacillus or the cholera bacillus, in samples of water credited with 
having produced the one disease or the other. I do not mean to assert that improved 
bacteriological methods will not, in the future, enable bacteriologists to say with cer- 
tainty that a water suspected of having produced typhoid or cholera contains, or does 
not contain, a germ which, when ingested by man, will, under favouring circum- 
stances, produce either of these diseases ; but I do say that up to the present time no 
evidence of any value has been adduced to show that this has been done. The 
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i 

doiii. 
practiL 
yielded l 
chemical re^ 
not. 


. is esc^entially one which is liable to yield uncertain and mis** 
I experience shows that a water yielding bacteriological results 
juld justify its condemnation, will also yield results by chemical 
ipplemented by microscopic examination which would necessi* 
nation. A point of considerable importance in regard to my 
that, according to the report previously alluded to, Dr. Klein 
lined a great number of oysters obtained from sources known to 
ated with sewage, and that he found absolutely nothing of a 
3ept in one single case. On page 115 of the report he states that 
which was described as a deep-sea oyster obtained from the 
elded a pure culture of a motile cylindrical bacillus which he 
itical with the typhoid bacillus. 

he chemical results above recorded show, beyond possibility of 
3rs examined were contaminated, that this fact is suihcient for 
md that bacteriological tests, carried out with the same samples, 
e upon which condemnation would have been justified. The 
a fact, afforded positive information ; the bacteriological results did 


Note. — Since the above paper was read, my friend, Mr. Leonard Archbutt, 
F.I.C., who was present at the meeting, has kindly sent me the results of two 
^nalyses of uncontaminated sea water which were made by him in 1884. Mr. Arch- 
jfuitt has kindly allowed me to introduce these results as an addendum to my paper. 
lA^will be seen that they fully confirm the view which I have put forward. 


Analyses op Sea Watek. 


By Lkonaki) Akchbutt, F.I.C. 


Tak^n two miles off Bridlington Quay, 
between Bridlingtpn and Flamborough, 
August .16, 1884. 

Pts. per 
million. 


Free Ammonia 0 015 

Albuminoid Ammonia 0 03 


Taken off Eobin Hood's Bay, near 
Whitby, four miles from land, August 30, 
1884. 

PtH. per 
million. 

Free Ammonia 0 005 

Albuminoid Ammonia 0 03 


Both samples were analysed in a fresh condition. 


Discussion. 

Dr. Stevenson said that on scanning the figures given it seemed to him that 
chemical analysis had thrown as little light upon these waters as bacteriological 
examination had. The estimation of sewage in sea-water was a very difficult matter, 
and a good deal more information was wanted in regard to it, in the direction of 
chemical analysis as well as of bacteriological examination. 

Dr. J. A. Yoelckeb said that he had been wondering when the time would come 
that there would be uniformity among chemists in the expression of their analytical 
results. It had taken him some time to calculate Mr. Cassars figures into those that 
were familiar to him, and in the end he had come to much the same conclusion as 
Dr. Stevenson had. 
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, There was one matter which Mr. Gassal had not mentioned, viz., the amotint of 
nitrates in the samples. He did not know whether Mr. Cassal had the figures at 
hand aS to the quantity of nitrates which these waters contained, but he thought 
they would be very material. 

Mr. Allek desired to ask in what way Dr. Yoelcker would like to see the results 
stated; He (Mr. Allen) thought that Mr. Cassal had hit upon a very happy way of 
patting the figures. 

Dr. VoEiiOKBR said that all he wished to see was uniformity of practice through- 
out. It seemed to him absurd to put down one factor in one notation and one in 
another notation ; and equally absurd to adopt one system for sea-water and another 
for fresh water. A third system would probably be necessary in cases where sea- 
water and fresh water were mixed. 

Dr. Rideal remarked that the figures of the No. 4 sample (which was evidently 
brackish water, containing more fresh water than any of the others) showed high 
saline and organic ammonia, while the oxygen absorbed was the lowest but one, and 
therefore the pollution, as measured by the oxygen absorbed, did not seem to throw 
much light on the relative value of the waters. It would have been interesting if 
Mr. Cassal could have given the saline and organic ammonia normally present in 
the sea-water of this district, free from any admixture of fresh water or possible 
pollution with land drainage. 

With regard to the statement of results, his own practice was to give all data in 
parts per 100,000, which might not find acceptance in some quarters, but which, at 
all events, had the merit of uniformity and the approval of a British Association 
committee. 

Mr. Richmond desired to ask whether, considering the large proportion of 
chlorides necessarily present in waters of this kind, Mr. Cassal put forward his 
figures given for oxygen absorbed as anything more than approximations. 

The Pkestdent said that the point referred to by Mr. Richmond was the well- 
known difficulty which was first pointed out before the Society by Dr. Dupr4, in 
connection with the fact that when, as in the case of sea-water, there was a large 
proportion of chlorides present, chlorine was apt to be liberated by the perman- 
ganate, and this very greatly interfered with the accuracy of the results if the opera- 
tion was carried out at the usual temperature of 80° F. Dr. Dupre had shown that 
in dealing with sea-water or brackish water it was necessary to work at a very low 
temperature and to use well-stoppered bottles. 

In asking the meeting to thank Mr. Cassal for his paper, he would only say one 
word. He thought it a pity to too much disparage the help which bacteriology 
afforded, even if the present state of knowledge on this subject necessitated some- 
what crude observations. He would certainly say for himself that waters were often 
submitted to him in which the chemical results were very doubtful, and in such 
oases the bacteriological results were of great assistance in the formation of an 
opinion. It was, at any rate, a known fact that in unpolluted deep well waters 
there was very little bacterial life, and the question of surface pollution finding its 
way into deep wells was one which often had to be dealt with. If only on this 
account, bacteriological examination must be regarded as a useful adjunct to 
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analysis. Tbsn^ s^ain, tbsre was tbat class of waters tbe existeaide 
wbich was so prominently brought before tbe Society by Mr. Hebner and Dr. Dupr 
namalyi surface wells highly contaminated in an exceedingly nitrifying soil*, where 
there was very little free ammonia, scarcely any albuminoid ammonia, and scarcely 
any ** oxygen absorbed.’’ In such cases, as far as chemical results went, all there 
was to go upon was a proportion of chlorine which might or might not be significant 
(according to local circumstances), and the proportion of nitratea In these cases 
the information afforded by the results of bacteriological examination was often of 
considerable value. Although no doubt the value of bacteriological methods was 
sometimes strained, it ought not to be under-estimated. He himself had subjected 
every water sample he had had for the past two years to a bacteriological examina- 
tion, and he thought if everyone who had to analyse water would do this (without, 
however, in the present state of the science, attempting to look for a typhoid or 
following any other practically wild-goose chase of that kind), they would find the 
practice a very useful one. 

It seemed to him a pity that there should be so many divergencies in the state- 
ment of the results of water analyses. The old fashion of stating both grains per 
gallon and parts per million had crept into use when Mr, Wanklyn wrote his little 
book on ** Water Analysis.” Mr. Wanklyn stated the total solids ingrains per gallon, 
and also the chlorine, and the ammonia in parts per million, to make the figure look 
a little more tangible perhaps. Our Society’s Water Committee had recommended, 
a good many years ago, a scale which was still followed, he might almost say, by 
every member of the Society excepting Mr. Gassal. According to that scale, every 
constituent was stated in grains per gallon. Dr. Frankland had introduced parts 
per 100,000, which was still used by some of his old pupils, but he (the speaker) 
thought that the majority of analysts stated their results in grains per gallon. 

Mr. Cassal said it would be seen that the sample No. 6, which was the most 
sea- watery of all the samples, was the cleanest with respect to organic contamina- 
tion, and taking this as a sample for comparison, it was perfectly obvious that there 
was some organic contamination in the other samples. 

With regard to Mr. Bichmond's question, he did not attach great importance to 
the oxygen absorbed figure. He made the determinations rather as a matter of 
routine, and because they were asked for, and, having the results, hod put them down, 
but it was clear that they did not afford as much information as in other cases. 

The object to be kept in view in stating analytical results was to give effective 
figures— figures which were effective for the formation of an opinion. As to giving 
results in grains per gallon, he was sorry to find himself obliged to argue against the 
use of such an.utterly unscientific method. “ Grains and “ gallons were barbarous 
measures which men of science ought to avoid the use of, whenever possible. The 
recommendation of tbe Water Committee on this point ought never to have been 
made. He was sorry tbat he could not agree with Drs, Stevenson and Voelcker, and 
be hoped that those gentlemen would alter their opinions on further consideration. 

^ The statement of results was a subject that had often* been discussed before the 
Society* He had endeavoured in the case of these samples to give as clear an idea 
as possible of them, and at the same time to avoid stating ineffective figures. * 
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He did not v^ish the President to think that he disparaged bacteriological resulta 
He was merely anxious to prevent misconception in regard to their value, and to pre- 
vent, if possible, reliance being placed upon them when they were put forward without 
any other results. 


NOTES ON ALCOHOL. 

By J. F. LivBBSEBan. 

{Bead at the Meeting, April 7, 1897.) 

I. COKRECTION OP SPECIFIC GRAVITY FOR EXPANSION. 

In taking the specific gravity of more or less* dilute solutions of alcohol, it is often 
convenient to adjust the volume of the liquid at a temperature a few degrees from 
60“ F., and then correct the result to 60“ F. In Allen's “ Commercial Organic 
Analysis ’* the following formula is given : 

Correction of specific gravity for 1“ C. =0*00014 + ^ ‘ 

In Hoffmann and Power’s Chemical Analysis ” the correction for 1“ C. is stated 
to be equal to 0-4 per cent, of absolute alcohol. I have calculated from these rules 
the correction for alcohol of several specific gravities for 1“ C., and give for com- 
parison figures taken from the table in Thorpe’s ** Dictionary of Applied Chemistry ” 
(i., 45), and from that by Lyons {Phar, Jour, [3], xvi., 824) : 


Specific gravity 

0-85 

0-88 

0-92 

0-95 

0-98 

Allen 

0 00114 

0-00094 

0-00067 

0-00047 

0-00027 

Hoffmann and Power 

0-0010 

0-0009 

0-0008 

0-0008 

0-0005 

Thorpe 

0-00084 

0-00083 

0-00078 

0-00065 

0-00021 

Lyons 

000083 

0-00081 

0-00075 

0-00061 

0-00025 


Owing to the differences in these results, and the amount of interpolation 
required in the tables of Thorpe and Lyons, an attempt was made to construct a 
detailed table from published work on the expansion of alcohol of various strengths. 
In the classical tables of Gilpin {Trans, Boyal Soc,, 1792, 425), the weight of alcohol 
of various strengths contained in a 2965 grain specific gravity bottle is given for every 
5“ F. from 35“ to 100“ F. ; from the results for the temperatures from 50“ to 70“ F. 
the correction for 1“ F. was obtained for forty strengths of alcohol. Another set of 
results was obtained from Mendeleefa specific gravity tables for 10“ and 20“ C., as 
given in Watts* “Dictionary of Chemistry.” The figures of Squibb {Phar, Jour, [3], 
XV., 46, from “ Ephemeris ”) and Tralles (Table III.) were compared with these, and 
also with the tables of Thorpe and Lyons before mentioned. 

The result of these comparisons showed that when more than 80 per cent, of 
alcohol was present the corrections given by the various authorities sometimes 
differed by more than 0 00001 for 1“ F., but* that for spirits containing less alcohol 
than this the agreement was remarkably close. The following table is compiled from 
these results ; multiplication of the figures given by 1*8 will give the correction for 
1 “ 0 . : 
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COBBECTION OF SPECIFIC GRAVITY OF ALCOHOL FOB TEMPERATUBE. 


%Mo!6a Gravitv. 

(J-794— 0-864 


SpeciBc Gravity. 

1° F.= 

0-00046 

0-966—0-966 

0-00026 

0-864— 0-889 

45 

0-966-0-967 

25 

0-889—0-902 

44 

0-967—0-968 

24 

0-902—0-912 

43 

0-968—0-969 

23 

0-912-0-921 

42 

0-969- 0-970 

22 

0-921—0-928 

41 

0-970—0-971 

21 

0-928—0-935 

40 

0-971—0-973 

20 

0-935—0-940 

39 

0-973—0-974 

19 

0-940—0-943 

38 

0-974—0-975 

18 

0-943—0-946 

37 

0-975—0-976 

17 

0-946- 0-949 

36 

0-976-0-977 

16 

0-949—0-951 

85 

0 977—0-978 

15- 

0-951—0-953 

34 

0-978—0-980 

14 

0-953-0-955 

33 

0-980-0-981 

13 

0-955—0-957 

32 

0-981—0-983 

12 

0-957-0-959 

31 

0-983—0-985 

11 

0-959—0-961 

30 

0-985—0-987 

10 

0-961—0-962 

29 

0-987—0-990 

0-00009 

0-962—0-968 

28 

0 990—0-995 

8 

0-963- 0-965 

27 

0-995—1-000 

7 


When the temperature is lower than 60® F. the correction given, multiplied by 
the difference in temperature, is to be subtracted from the specific gravity found ; 
but when the temperature is higher, added to it. 


II. Different Methods of stating Alcoholic Strengths. 

The alcoholic strength of liquids is generally expressed as the percentage by 
weight or by volume of absolute alcohol present, or as the percentage of proof spirit 
by volume. Below are given formulae for the calculation of each statement to any of 
the others, as well as to grammes of alcohol per 100 c.c., which is sometimes required. 
The formulae are based on Squibb's absolute alcohol of specific gravity 0*7935, proof 
spirit containing 49*2 per cent, of this alcohol and having a specific gravity of 0*9198. 

8 = specific gravity at 60® /60® F. 

% = grammes of absolute alcohol per 100 grammes. 

v/v == C.C. absolute alcohol per 100 c.c. 

w/v = grammes of absolute alcohol per 100 c.c. 

P = c.c. proof spirit per 100 c.c. 


(C.c. is here used to indicate the volume of 1 gramme of water at 60“ F.) 


o/ - Wv X 0*7935 

v/v = %x 1-262 S 
w/v = % X S 

P = % X 2-21 S 


w/v _ P X 0-4525 
“8 “ S 

1-262 w/v = 0-5703 P 

0.7935 v/v = 0-4525 P 

1-753 v/v = 2-21 w/v 


GreinB per fluid ounce = w/v x 4-8756, as one fluid ounce contains 437-5 grains of 
water at 62° F. 
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Statements of three important strengths of spirit are here given as calculated by 
these formnlsB : 

Absolute alcohol, specific gravity 0-7936 = 100 % = 100 v/v » 79-35 w/v** 175*4 P 
Bectified spirit ,, ,, 0*838 == 84 %» 88*84 v/v = 70-39 w/v« 155*6 P 

Proof spirit „ „ 0*9198 = 49*2% -57*03 v/v-46*25 w/v-100*0 P 

III. Calculation of the Results of Distillation. 

If, in the distillation of an alcoholic liquid of specific gravity S L c.c. and 
G grammes are taken, and the distillate measures L' c.c. and weighs G' grammes, 
and jps a specific gravity S', and contains B per cent, by weight, or D per cent, by 
voljme of absolute alcohol, or P per cent, by volume of proof spirit, as shown by an 
alophol table, then the quantity of alcohol present in the liquid can be calculated by 
tjfk following formuliB : 


o/ 

BL' S' 


B G' 


B G' 

/o - 

L S 


G 


L S 

v/v = 

D L' 


DG'S 


D G' 

L 


G S' 


L 8' 

W V = 

BL' S' 


BG'S 


B G' 

L 


6 


L 

p 

F L' 


FG'S 


FG' 

X — 

L 


G S' 


L S' 


The first formula in each series is to be used when both liquid and distillate are 
measured, the second when they are both weighed, and the third when the liquid is 
measured and the distillate weighed. The above formulae assume that the liquid and 
distillate are at GO^ F. when measured, but for the percentage of proof spirit the 
correction for expansion may be made as follows, where t is the temperature in 
degrees Fahrenheit, and C the apparent co-efi&cient of expansion of the liquid, and C' 
that of the distillate for 1” F. The co-efficient of expansion is equal to the correction 
of the specific gravity, as given in the foregoing table, divided by the specific gravity. 

FL'[l-h( 60 ->nC'] 

^ ~ L[l + (60-tjCj ' 

If the liquid is at t° F., and is assumed to be at 60“ F. 

True result = calculated - ~ 9 • 

L + ((50~ 0^ ^ 

If the distillate is at F., and is assumed to be at 60“ F. 

True result - calculated ^ ~ ^ ^ 

ij 

Applying these formtdse to oases of distillation 'will show that, if 50 c.c. of proof 
spirit are diluted and distilled to 100 c.c., an error of 1° F. in measuring the spirit 
will show 005° O.P., and that the same error in temperature in measuring the dis- 
tillate will give 008° O.P. instead of proof strength. If 25 c.c. of whisky are diluted 
aod distilled to 25 c.o., the result of an error of 1° F. will give 7503 per cent, instead 
of 75 per cent, of proof spirit. 
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Corrections may also be made for errors in' the calibration of the measnring 
vessels. If the pipette delivers L + 1 c.c., and is assumed to deliver L c.c. of liquid, 

F 

true result « calculated ~ ^ .t i\- 

If the specific gravity battle holds L' + V c.c, and is assumed to contain L' c.c, of 


distillate, true result = calculated + ' 


Fr 


If in the measurement of proof spirit mentioned above there is an error of 
0*01 c.c, in 50 ac., the proof spirit 'will appear to be 0*02® O.P., or 0*01® O.P. if that 
error is made on the 100 ac. of distillate. If the samp error is present in the 25 c.c. 
specific gravity bottle, the whisky will appear to contain 75*03 per cent, of proof 
spirit. In most estimations errors of this magnitude are negligable. In each case it 
ip assumed that the correct specific gravity is used for comparison with the alcohol 
table. 


IV. Indirect Estimation of Alcohol. 

Calculation of the amount of alcohol present, from the specific gravity of a liquid 
and from the quantity of solid matter it contains, may be used to check the results of 
distillation, and is particularly useful when the presence of volatile oil renders 
distillation unsatisfactory. 

If 100 c.c. of a liquid of specific gravity S is composed of E grammes, or E' c.c. 
of solid matter, and A grammes, or A' c.c. of alcohol and water, and the specific 

S — 

gravity of the dilute spirit is S'", and if the ratio - = K, where K is a constant for 

E + A 

all usual strengths of that liquid, then 8==^^, and a6 A'^^IOO-E', and 

Jci 4- A 

A = S" (100 - E'), and also S - S" = EK, these values may be substituted, giving 

E(1~100K) 

^ s" ■ • 

Tincture of iodine may be taken as an example of the application of these 
formulae. I have shown (“Year-Book of Pharmacy,'* 1894, 477) that K~0008. A 
tincture contained 4*64 w/v of iodine and iodide of potassium, and had a specific 
gravity of 0*878. 

The specific gravity of the contained spirit (S") = 0*878 - 4*64 x 0*008 = 0*841. 

The volume occupied by the solids (E') = 4*64(1 - 100 x 0*008) __ ^ 

6^11 

As specific gravity 0*841 = 82*9 per cent, of absolute alcohol, the tincture contained 
82*9 X 0*841 X 98*8 = 68*9 w/v of absolute alcohol, while 68*6 w/v was actually present. 

The volatile oil present in tincture of myrrh makes the estimation of the alcohol 
by distillation very unsatisfactory. I found that even after dilution and precipitation 
with calcium chloride and sodium phosphate, the distillate contained enough volatile 
oil to make the result decidedly too* low. Seven samples of myrrh were made into 
eleven tinctures with spirit of known strength, and the solid matter and specific 
gravity of the finished tincture determined. From these results values of E were 
obtained. Nine of them varied from 0*0028 to 0*0033, one was 0*0024, and one 
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0*0084 ^ ae a mean result 0*003 was taken. Experiments were also made (v. Chemist 
a/nd Gr^sist, xlviU., 568) which showed that the effect of the small amount of water 
contained in the myrrh, and of the difference of Ike solid matter in solution and the 
extract as weighed, did not seriously affect the result. 

For whisky K has been found to equal 0*0066. For example, S was found to 
be 0*9641, and E to be 0*26 w/v. 8^-0*9641-^ 0-0056 x 0*26 - 0*9627, while 0*9530 
was found by distillation. This method has been found useful for checking the 
results of distillation ; the difference between the two rarely exceeds 0*0005, and is 
generally less than this. As whisky rarely contains more than 0*6 per cent, of solid 
matter, its volume may be neglected, and the proof spirit corresponding to S" may be 
taken as the alcoholic contents of the whisky. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

The Determination of Albuminoids in Milk. A. Schlossmann. (2eiL 
Physiol, xxii., 197; through Zeit, ang, Chem., 1897, 128.) — Ten c.c. of the milk are 
warmed to 40“ C. with 3 to 5 parts of water, and 1 c.c. of a concentrated solution of 
alum added. Should the flocculent precipitate not subside rapidly, an additional 
0*5 c.c. of the alum solution is used, since a slight excess (up to 1 c.c.) does not affect 
the result. The precipitate (which in the case of cow's, goat's, pig's, and ass’s milk is 
in medium* sized or large flakes, but in woman’s milk in small flakes) is allowed to 
stand for some minutes, and then filtered. After having been well washed with water, 
the filter and its contents are extracted with ether in a Soxhlet apparatus, the nitrogen 
determined by Kjeldahl’s method, and the amount calculated into casein. 

To the clear filtrate from the casein 10 c.c. of tannin solution are added, the 
voluminous precipitate filtered off, washed three times with water, and the nitrogen 
it contains determined, and expressed as that of the soluble albuminoids (albumin and 
globulin). 

The separation of the casein in human milk may be accelerated by the addition 
of a little sodium chloride during the warming, and the filtration by the addition of 
calcium phosphate, which mechanically prevents the fine casein flakes from passing 
through the filter. C. A. M. 

On Misting DimethylamidoaBobenaene with Margarine for the Furpose of 
affording Evidence of Identity. A. Partheil. {Chem. Zeit, xxi, No. 27, 255.) 
— A proposal was made ten years ago by Soxhlet to make it compulsory upon 
margarine manufacturers to mix 1 gramme of phenolphthalein with every 100 kilos 
of margarine, in order to impart, a latent ” colour to the product, rendering it easy 
of identification. There are, however, certain practical drawbacks to this plan. The 
phenolphthalein can easily be extracted ; there is the liability to discoloration when 
the margarine is packed in wooden tubs which have been i^ashed with soda ; etc. 
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The atithor proposeB dimethyiamidoazobenzene in place of phenolphthalein. Mar- 
^^ine mixed with dimethylamidoazobenzene acquires a rose colour on adding a little 
dilute sulphuric or other inorganic acid. The proposal was brought before the chair- 
man of the German Imperial Commission on Margarine in February, 1896, who 
submitted it to the Department of Public Health, with the result that the Govern- 
ment appeared to be favourably disposed towards the proposal. 

Experiments have been made upon dogs by Professor Munk, of Berlin, who 
reports that long-continued dosing produced no harmful effects, and that even the 
administration of very large quantities produced only the same effects as correspond- 
ing doses of common salt or sugar. 

Should the proposal be adopted, it will be possible for every housewife to dis- 
tinguish margarine from butter, and even to detect the adulteration of butter with 
margarine, in very flagrant cases. H. H. B. S. 


The Analyses of Butter by the Determination of the Critical Temperatiiro. 
L. Crismer. (BiUl de V Assoc, beige des Chim., 1897, x., 453-481. )r--In order to fix 
the limits of this ponstant, the author has made full analyses of 173 samples of 
butter during the course of 1896. The mean critical temperature for the twelve 
months was 52*5*, and the acidity of 2 c.c. of the fat was equal to 3 c.c. of alkali, 
making the critical temperature of the neutralized butter 55*5* with absolute alcohol. 
For the last six months of 1895, the corresponding figures were : Critical temperature, 
52* ; acidity, 2*6 ; critical temperature of neutralized butter, 54*6* As was pointed 
out in a previous communication (Analyst, this voL, 72), the critical temperature of 
the neutralized butter is that of the acid butter plus the number of c.c.*s of alcoholic 
potash required to neutralize 2 c.c. of the butter-fat. The critical temperature was 
found to increase in August, it continued to rise throughout September, and reached 
its maximum in October. 

It was shown before (Analyst, xx., 257) that there appeared to be a certain 
relation between the Hehner number and critical temperature. This relation has 
now been oonfiirmed, and is expressed in the following table : 


Critical temperature, below 
» i» from 

tt »i tt 

II II II 


Alcohol with 9 per 
cent. Water. 

100° or 

100°— 108° 

108°— 118° 

118°— 124° 


Absolute Insoluble 

Alcohol. Fatty Acids. 

54° 86—88 

54°— 62° 88—90-5 

62°— 72* 90—93-3 

72°— 78° 93—95-5 


Similarly, a ratio has been established between the Reichert-Meissl number and 
the critical temperature. The limits of the former for pure butter are 27-28 and 20-21, 
whilst the value for margarine is 3-4. The difference between the higher limit for 
butter and margarine 0 24. With alcohol containing 9 per cent, of water, the 
difference between the critical temperatures of margarine and butter is 124 ~ 100 => 24 ; 
and with absolute alcohol, 78 ~ 54 » 24. Hence the sum of the Beichert-Meissl value 
and critical temperature of the neutralized butter gives a constant number. A long 
table is given, showing that with alcohol of specific gravity 0*8196 this constant is 
Ij^y and with absolute alcohol ‘ 83*5. Therefore the Beichert-Meissl value may be 
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obtained by deducting the critical temperature from the constant 129 or 83*5, accord- 
ing to the strength of alcohol employed. For example, a*butter showed a critical 
temperature of 55'’ in an open tube (see AkahiYst, this voL, 71) with absolute alcohol 
The acidity was 2 c.c., making the critical temperature of the neutralized butter 57^ 
Hence the iSeichert-Meissi value was 83*5'* -57 = 26*5, which result was confirmed by 
distillation. 

With regard to the examination of butter with the refractometer^ the author 
gives a number of results to prove that it may be misleading, and that adulterated 
butters may give lower figures than genuine samples. The following examples, in 
which the readings were taken at 40*’ G., are taken from his table : 


Butter adulterated 

»» >> 

„ pure 

») 


Abbe -Zeiss 


refraoto- 

Insoluble 

Criticftl Temp. 

meter. 

Fatty Acidg. 

+ Acidity. 

45-2 

91*48 

66-3'“ 

45-6 

91*48 

67-5“ 

45*8 

— 

67° 

46 

— 

59-5° 


The general conclusion arrived at is that, whilst this is a rapid and accurate 
method of arriving at the ordinary analytical data, the variation of the constant in 
different specimens of genuine butter is too great to allow of any certainty in the 
detection of small additions of margarine. 

See also Analyst, xx., 209 ; xxl, 241 ; and xxii., 21. C. A, M. 


Quick Method for detecting Margarine in Cheese. B. Hefelmann. (Zeii. 
fiir offent. Cheniie, iii., 117.) — Twenty to 50 grammes of the cheese are either grated 
or rubbed down with a little sand, according as it may be hard or soft, and placed 
in a test-tube with 20 to 25 c.c. hydrochloric acid of specific gravity 1*19. The tube 
is then immersed in a bath of boiling water, and heated for about half an hour, with 
repeated shaking. The casein dissolves to a. brown or violet-red fluid, while the 
butter-fat separates as a clear layer, floating upon the acid solution. A drop of the 
fat is then removed by means of a dropping-tube, and examined by the butter 
refractometer of Wollny. Should the proportion of fat be too small to separate in 
this way, the contents of the tube may be cooled to 30° C., and 15 c.c. of petroleum 
ether (boiling below 70° C.) added, the whole shaken, and the petroleum ether with 
the fat in solution transferred to a beaker and evaporated, and the residual fat 
examined by the refractometer. 

On continued heating, the refraction of the lower fatty acids gradually increases, 
until in some cases it ultimately reaches the lowest observed value for margarine. 
Further, in certain cases the fat of poor cheeses may show refractometer numbers 
up to 2*5 above the doubtful point. H. H. B. S. 

Black Disoolimtion of a Ohedse. O. Besana. (C/tm. x^i., No. 28, 265.) 
— A sample of Parmesan cheese, covered with deep black marks resembling ink-stains, 
and possessing a smell like garlic, was sent to the author for investigation. A 
microsoopioal examination revealed nothing, but chemical analysis showed that the 
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stains wm due to ferrous sulphide. The author came to the couelusiou that the 
bdour was caused by sulphur oompcuuds, resulting from the decomposition of the 
proj^in substances, and that the iron contamination had its origin either in the water 
used for washing the vessels, in the vessels themselves, or in the saffron or rennet 
used, H. H. B. S. 


The Xstimation of Btaroh and Glycogen in Meat Preparations. A. Bujard. 
{Forsch 1897, iv,, 47, 48.) — For the determination of glycogen, the author 
prefers Mayrhofer’s method (Forsch, Ber., 1896, 141), which he considers more simple 
than that of Niebel-Salkowsky (Zeit. Fleisch nind Milchhyg,^ 1891, 185), The flesh to 
be examined is dissolved in aqueous potash, albuminoid matters precipitated by 
means of hydrochloric acid and Nessler's reagent, and the glycogen, after precipitation 
by the addition of alcohol to the clear filtrate, is washed on a weighed filter with 
dilute alcohol and ether, and dried at 110° C. 

The results given in I. are quite recent, whilst those in II. were obtained some 
time ago by the Niebel-Salkowsky method. 

I. 




Per cent. Glycogen 

per cent. Glycogen calcu- 


Water 


Direct. 

lated on Dried Substance. 


per cent. | 


> 




Mayrhofer. 



i Niebel. 

1 Niebel. Mayrhofer. 

Horseflesh 

i 74-44 

0*440 

0-445 



74*87 

0*600 

0-520 



<76*17 

1*827 

1-727 



76*00 

0*592 

0-610 


Bed Sausage (Knack- 





wurst) 

69*26 

1 — 

0-038* 


Pork Sausage 

67*25 

1 — 

0-24* 


Veal 

74*6 ■ 

1 

0-086 


Pork 

76*0 1 

1 

0-186 



IL 



Per cent. 


1 Per cent. j j 

' 1 Glyoo- 

Glyco- ! gen on 
Water. gen Dried 
Direct, i Sub- 
, stance. 

j Olyco- 
Water. 1 gen 
Direct. 

Glj *io- 
gon on 
Dried 

1 8ub- 
1 stance. 

Horseflesh 

81-83 0-846 , 2-24 

Beef 

76*66 0-018 

' 0-073 


72-90 0-174 1 0-64 

Veal 

76-12 0*846 1 

1 1-44 

*»’ 

70-47 ' 1-866 1 4*62 

ft 

74-47 0-066 1 

! 0*25 


71-84 , 0-59 ! 2-09 

Pork 

64*06 trace 

traoe 

Horseflesh 

1 ■ 

«» 

66-29 — 1 



smoked 

48-00 ,0-108 ; 0-19 


j 


Beef (ox) 

78*62 , 0*206 | 0*74 


1 

1 

j 



Per cent. 


, Glyco- 
Qlyoo* I een on 
i Wotor. gen i Dried 
I ■' Direct. 


Sub- 
I stance. 


Horse /damages : 
Red Sausage . . . 
Liver Sausage 
Salami 

Sausages : 

Salami 

Thuringian ... 


70-04 0*504 
07-00 I 1-762 
33-60 0*084 

j 20 00 * traoe 
12-98 „ 

I 29-16 I 


1*68 

5-34 

0-06 

traoe 


* la these pepper-starch could be detected microscopically, and on testing with iodine only the blue 
starch reaction could be obtained, whilst in all the other oases the glycogen reaction was marked. 
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In ihe author’s opinion, these figures show that only in exceptional cases (where 
the amount is large) can the glycogen be taken as conclusive of the presence of horse- 
flesh, especially when the latter is mixed with other kinds of flesh. C. A. M. 


Examination of Chloroforxh. A. Bihaland M. Francois. (Jour, Pharm, Chim,, 
1897, y., 417-424.) — Chloroform is readily obtained pure, but rapidly alters under the 
influence of light and air, producing among other substances the gas carbon oxy- 
chloride. In order to prevent this decomposition, manufacturers are in the habit of 
adding a small amount of alcohol as a preseryative. It is this alcohol, with more or 
less water, which constitutes the principal impurity in chloroform, and which inter- 
feres with the tests prescribed by the French Codex. The authors have found the 
following method of analysis satisfactory : 

Detection of Water , — All the samples of chloroform examined, when submitted 
to a temperature of - 20^ to - 40"' C. by the authors, deposited crystals, which on exami- 
nation proved to be ice. The simplest test is to bring some of the crystals into contact 
with mercuric ammonium iodide, when the latter is decomposed by the water and 
produces red mercuric iodide. Chloroform freed from water does not give any 
crystals w»hen exposed to the low temperature, but the addition of 5 parts of 98 per 
cent, alcohol in 1,0C0 causes them to reappear. 

Estimation of the Alcohol , — A modification of Nicloux’s method (Bull, de la Soc, 
Thera, i),, iii., 860) is employed. Ten c.c. of chloroform are shaken in a separatory 
funnel with 4 c.c. of sulphuric acid, which combines with the alcohol. The shaking 
out is again repeated with 4 c.c. of sulphuric acid and then with 2 c.c. The sulphuric 
acid solution is mixed with 40 c.c. of water and gently distilled until the distillate 
amounts to 20 c.c. By this means the ethyl sulphuric acid is decomposed into 
sulphuric acid and alcohol. 

Five c.c. of the distillate are boiled with 2 c.c. of sulphuric acid and some water, 
and bichromate solution (16*97 grammes per litre) is added from a burette drop by 
drop until a green, but not greenish-yellow, tint is reached. Each 2 c.c. of the 
solution corresponds to 0 01 gramme of absolute alcohol. This process is accurate if 
the strength of the alcoholic solution does not exceed 2 c.c. per 1,000; but if the 
result obtained indicates a higher amount than this, it is necessary to dilute the 
distillate with distilled water, and to repeat the determination. 

The test experiments with pure chloroform to which a known volume of absolute 
alcohol had been added gave concordant and accurate results. In eight different 
samples of chloroform intended for anaesthetic purposes the authors found from 3 to 
12*5 c.c. per litre of absolute alcohol, the mean being 6*2 c.c. 

When freed from alcohol as above, the Samples of chloroform answered all the 
requirements of the Codex. Chloroform free from alcohol ought to distil completely 
at 60*8“ C., and the distilled chloroform should have a density of 1-500 at 15“ C. In 
the authors’ opinion, the addition of a small amount of alcohol as a preservative 
should be permitted. C. A. M. 
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n%pid Method of Analyshig auiaool and Creosotes. L* Adrian. {Bull de 
Thdrap.f January 8, 1897; through Journ, Pharrn, Chhn., 1897, 174*176.) — Thfa 
method is based on the colour reaction which nitrous acid gives with pure guiacol. 
Prom 5 to 6 grammes of the drug are shaken in a 2(X) c.c. flask with water (exact 
quantity immaterial) for two minutes, and the liquid filtered. The filtrate is diluted 
with water, and to 1 c.c. are added 2 drops of a solution of sodium nitrite (10 per 
cent.) and 1 drop of nitric acid. Pure guiacol gives an orange colour, whilst samples 
containing less than 50 per cent, give a quite distinct yellow colour. By preparing 
standard mixtures of pure guiacol and creosote, and comparing the colours given by 
these with that yielded by the sample, it is possible in a few minutes to judge of 
the approximate purity of the drug. C. A. M. 


TOXICOLOGICAL ANALYSIS. 

Post-Mortem Examinations for Atropine. P. Soltsien. {Zeit, fiir offenl 
Ckemie, hi., 115.) — Dragendorff’s directions were followed in the detection of 
atropine in the organs and urine of a child. The importance of examining the urine 
in such cases is shown, and attention is directed to the extreme sensitiveness of the 
physiological test on the eye for identifying the extracted alkaloid. Dilatation of the 
pupil was obtained where the Vitali test failed to give any indication of atropine. 

H. H. B. S. 


ORGANIC ANALYSIS. 

Determination of Glycerin in Crude Glycerin and Spent Lyes. F. Pil- 
ainger. (Zeil fiir offenl Chemie, iii. 97.) — While formerly the trade in glycerin was 
confined exclusively to the product obtained in the manufacture of stearic acid 
candles, etc., a large trade is now carried on in the spent lyes of soap works, from 
which the glycerin used in the manufacture of explosives is distilled. The deter- 
mination of pure glycerin in stearin glycerin is only occasionally required, the specific 
gravity, boiling-point and ash, taken in conjunction with a qualitative examination, 
being usually sufficient. In the examination of lyes, however, this procedure does 
not suflBce, and recourse must be had to the determination of the pure glycerin 
present. 

The first method to come into use for technical purposes was Flemming's, which 
is still used by a few pharmacists. The sample is neutralized with hydrochloric 
acid, boiled with a slight excess of lime, filtered and concentrated to the consistence 
of a syrup. The glycerin is then dissolved by a mixture of absolute alcohol and 
ether, the solution filtered, washed with alcohol and ether, evaporated and dried at 
100" 0., the weighed residue, less the ash (separately determined), giving the 
glycerin. The weak points of the process are, first, that certain foreign organic 
bodies dissolve in ether-alcohol, and, secondly, that a loss is sustained in evapora- 
tion. The question, however, has been fully discussed by Hehner. 

Benedict and Zsigmondy’s permanganate process, founded upon the earlier 
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propo^l of Fox and Wmttklyn, is now largdy used, bat the pi^ess as oxd^nally 
devised reqcdres modification. Instead of the calcium oxalate being converted into 
carbonate and then determined volumetrically, the oxalate Bhould be dissolved in 
dilate sulphuric acid and titrated with permanganate. The following are working 
directions for determining the amount of glyceirin in spent lyes by this process: 
5 to 30 grammes of the sample » according to the proportion of glycerin present, are 
diluted, acidified with hydrochloric acid, boiled, cooled, filtered, and made up to 
250 C.C. A portion corresponding to 0*2 to 0*4 gramme glycerin is transferred to a 
flask with about 200 c.c. water and 10 to 12 grammes potassium hydrate. Finely- 
powdered potassium permanganate is now added, a little at a time, until the per- 
manent change of colour takes place. < The flask is then placed on a water-bath for 
ten to fifteen minutes; which causes the manganese precipitate to settle out, leaving 
the solution red. The solution is now decolorized by the cautious addition of a 
solution of sodium sulphite, the solution filtered, the precipitate washed with hot 
water, the filtrate acidified with acetic acid and evaporated to about 100 c.c. The 
solution is washed into a beaker, the oxalic acid precipitated by solution of 
calcium acetate, the precipitate allowed to settle, filtered off, washed, dissolved in 
warm dilute sulphuric acid, and the oxalic acid determined by titration with potas- 
sium permanganate. 

Benedikt and Cantor’s acetin method, published in 1888, was used in Germany 
for a long time side by side with other processes, but has now been given up, owing 
to its unsuitability in certain cases. A method, which the author made the subject 
of a paper in the Ghemiker Zeitiing in 1890 (xiv., No. 102) has been used for 
some years by the Dynamite Company of Hamburg, and is carried out as follows : 
20 grammes are dried at 100“ C. for eight to ten hours, cooled and weighed. To 
ensure complete drying, it should again be heated for some hours and re-weighed, 
though, as a rule, the loss suffered the second time amounts only to a few centi- 
grammes. The loss in weight represents the water present in the sample. For the 
determination of the other impurities, 5 grammes are slowly evaporated at 180“ to 
190“ C. in a platinum basin, and the residue cooled and yj^eighed; but in this case 
also it is advisable to heat a second time and re- weigh, to make sure that the weight 
remains copstant. The water and the residue deducted from the crude glycerin 
gives the pure glycerin by difference. Though open to the objections to which all 
indirect processes are subject, the method is free from serious sources of error, and 
has been found in practice to give satisfactory results. 

The author mentions in conclusion the proposals of Planchon, Legler, and 
Hehner, in which the weight of the carbonic dioxide yielded on oxidation is made 
to indicate the percentage of glycerin. T\>r the successful working of all three 
methods, however, the glycerin must be free from foreign organic bodies, and in the 
cose of Hehner’s method the removal of chlorides is necessary. H, H. B. S. 

New Method for the Determination of Glycerin. P. Bordas and 8. de 

Baokowski. (Ann, de Ghimie Analyt, ii. [2], 26-28.) — This is a modification of 
the method for estimating glycerin proposed by Legler (Analyst, xii., 14), and 
modified by Hehner (ibid,, xii., 44), in which the authors utilize the transition of 
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the tint of the solution from yellow-green to blue-green for ascerteining the end-point 
of the reaction. They employ a potassium diohromate solution containing 48 grammes 
per litre, 1 c,c. of wWoh corresponds to 0 005 of glycerin in 5 c.c., or 1 part per 1,000. 
The end'^point is very easily determined between the limits of 0*1 and 2 grammes of 
glycerin per litre, 0*1 c.c. of liquid being sufficient to effect the colour change ; but 
outside these limits the solution requires concentration or dilution, the end-reaction 
being less delicate. G. S. 


Estimation of Gelatin. P. Jean. Atm, de Chimie, AnalyL^ ii. [2], 25,) — One 
gramme of gelatin is steeped in cold water and dissolved on the water-bath, and 
made up to a 100 c.c. solution ; one-tenth of this is mixed with 10 c.c. of a 1 per cent, 
solution of pure tannin, and the whole agitated with 5 grammes of sodium chloride 
and 1 gramme of acid sodium carbonate, to render the gelatin tannate insoluble. 
After passing through a quick-running filter, the liquid is collected in a glass graduated 
at 45 and 60 c.c., the first-named volume being made up by washing the precipitate 
with a solution of sodium chloride, having a specific gravity of 1*184. A solution of 
iodine containing 4 grammes per litre is then added, drop by drop, until the starch 
test reveals the presence of free iodine, whereupon the liquid is made up to the larger 
volume with distilled water, and more iodine solution added until a faint blue 
coloration is imparted to starch. In this manner the excess of tannin is titrated, 
and by deduction from the original quantity gives the amount required to precipitate 
the gelatin. The tannin solution should always be standardized, as tannin varies in 
purity. C. S. 


Separation of Organic Bases by Means of Potassium Bismuth Iodide. 
E. Jahns. (Chem, Zeit.f xxi., No. 27 ; Bepcrtorium^ 75.) — The author's experiments 
show that potassium bismuth iodide is an excellent precipitant for bases soluble in 
water, these can be separated almost quantitatively from extracts by its use. The 
reagent, which was prepared according to Kraut's directions {Lieh, Ayin, Chem», 1882, 
210, 310), revealed the presence of choline in a number of medicinal plants, in which 
it had not hitherto been found ; thus, choline was found in chamomile flowers, milfoil 
{Achillea)^ leaves of the mallow {Malva\ anise-seed, and bark of the elder. The 
so-called new alkaloid ‘‘ bursine," found by Bombellin {Pharm. ZeiL, 1888, xxxiii., 53) 
in Capsella (shepherd's purse), proved to be choline. Choline was also found in 
moderately large quantities in the seeds of Lathynis sativus and Lathyrus cicera. 

H. H. B. S. 

Determination of Iron in Blood. A. Jolles. {Ghent, Zeit, xxi., No. 23 ; 
Repertorvum^ p, 60.) — A weighed quantity of blood is dried in a porcelain basin and 
heated gently over a Bunsen burner. As soon as the mass begins to swell, the 
basin is cooled, and nitric acid added drop by drop. An energetic reaction sets in, 
and the basin must be covered to avoid loss by spurting. When the action has 
subsided, the basin is placed upon a triangle and heated, at first gently, but by 
degrees more strongly, by means of the Bunsen burner. After heating for about half 
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MX hour 0V6r the full flame of the burner, the basin is allowed to cool, a few more 
drop# nitric acid added, and heat again applied, gradually, as before* This operation 
is repeated several times, until the contents of the basin are completely incinerated. 
Hydrogen potassium sulphate is then added in the proportion of 1 gramme to every 
o*a of blood taken, and the mixture fused. After cooling, the contents of the 
crucible are washed out with hot water, acidifled with dilute sulphuric acid, zinc 
(of known iron content) added, and the iron determined by titration with or 
permanganate in the usual way. 

The author further describes a simple method for determining iron in blood for 
clinical purposes. 0*05 c.c. of blood, taken from the point of the finger by suction 
with a capillary pipette, is placed with a little water in a crucible, evaporated to 
dr3me8s and incinerated. 01 gramme of dry powdered hydrogen potassium sulphate 
is then added, and the whole fused. After cooling, the contents of the crucible are 
dissolved in hot water, and the iron determined colorimetrically. H. H. B. S. 


INORGANIC ANALYSIS. 

The Estimation of Oxygen in Air, etc. D. Albert Kreider. (ZeiL, anorg. 
Chem,f xiii., 6, 418-426.) — A measured volume of air is shaken up with a strong 
solution of hydriodic acid, nitric oxide being present. The acid is then neutralized 
with potassium bicarbonate, and the liberated iodine titrated with a decinormal 
solution of arsenious acid. Care must be taken that all the solutions used are free 
from dissolved oxygen. 100 c.c. of air is a convenient quantity to work upon, 
and for this 15 c.c. of nitric oxide are sufficient. Experiments — seventeen in 
all — made by the author gave percentages of oxygen in air varying from 20*91 to 
21*19. Two comparative estimations by the pyrogallol method gave 20*93 and 
20*88 per cent. 

The amount of oxygen dissolved in water may be determined by this method by 
means of the apparatus shown in the accompanying figure. The large bulb holds 
about 300 c.c. when filled to the mark G. The bulb a has a capacity 
30 C.C. The capacity of the larger bulb must be accurately deter- 
mined. The whole apparatus is completely filled with the water to be 
examined. Nitric oxide is then passed in by the tube d, the tap h 
being bpened until the water sinks to the mark C; 2 c.c. of strong 
hydrochloric acid are run in through the tube h, the tap d being 
opened sufficiently to allow the acid to enter, and finally a solution of 
potassium iodide is run into the apparatus in the same way. After 
thoroughly shaking up the contents, the liberated iodine is titrated as 
described above. 

The whole operation need not take more than ten minutes to 
cany out. The mean of twelve experiments gave 6*022 c.c. of oxygen 
as the amount of this gas which was dissolved in 1,000 c.cm of distilled water, at 
20® 0. and 760 mm. pressure. 

The above method is applicable for the determination of the amount of carbonic 
acid dis^lved in water. W. P. S. 
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A Modillcation of tlie Gunning Method for Nitrates. J. Fields. (Jowr. 
Amer. CJiem, Soc., 1896, xviii., 1102-1104.)— The object of the modification described 
below is to reduce the number of reagents required, and to largely prevent the 
tendency to froth, which is often very troublesome in the official Gunning method. 

The weighed material is gently heated with 30 c.c. of sulphuric acid containing 
one gramme of salicylic acid, and, while warm, six or seven grammes of potassium 
sulphide are added little by little, the flask being shaken after each addition. It is 
then placed over a low flame and the heat rapidly increased until the mixture boils. 
No further attention is then required, and the digestion is usually complete at the 
end of an hour. The potassium sulphide does double duty, it first acts as a reducing 
agent in place of sodium thiosulphate, and after being converted into potassium, 
bisulphate, acts as that salt does in the original method. 

The average difference between the results given by the official method and this 
modification when tried on sixty samples of fertilizers was 0 02 per cent., the modifi- 
cation giving the higher figures. C. A. M. 


Determination of Oxide of Iron and Alumina in Phosphates. P. Licht- 
sohlag. {Chem. Zeity xxi., No. 28, 264^) — Two grammes of the finely-powdered 
phosphate and about 8 grammes of sodium carbonate are fused together in a platinum 
crucible. The fused mass is dissolved in water, with the aid of 10 to 15 c.c. of dilute 
hydrochloric acid to remove the last portions from the crucible, and a large quantity 
of hydrochloric acid is then added. Altogether 100 to 125 c.c. hydrochloric acid of 
specific gravity 1*095 are required. The acid liquid is digested for ten minutes at 
60*" to 60" C., transferred to a 200 c.c. flask, neutralized with a strong solution of 
sodium hydrate, heated nearly to boiling, 30 c.c. of a 20 per cent, sodium hydrate 
solution added, and the whole digested for fifteen minutes with frequent shaking. 
After cooling, the flask is made up to the mark, the contents well mixed, and 50 c.c, 
of the filtered solution taken for the determination of the alumina. 

The precipitate upon the filter is dissolved in hydrochloric acid, and the iron 
determined by reducing with zinc and titrating with permanganate, observing the 
precautions recommended by Fresenius for cases in which h;y drochloric acid is present. 

For the determination of the alumina, the 50 c.c. are acidified with hydrochloric 
acid, evaporated to dryness, taken up with a little hydrochloric acid, diluted with 
hot water, and filtered and washed into a beaker. The filtrate is heated to boiling, 
made slightly alkaline with ammonia, the precipitate allowed to settle, filtered off, 
and washed with hot water until the washings are free from chlorine. The filter and 
precipitate are then ignited and weighed. The ignited precipitate consists of AlPO^. 
It is advisable to add a little sodium phosphate before the precipitation with 
ammonia. H. H. B. S. 

Determination of Chromium in Ferro- Chrome and Chrome-Steel. J. Spiiller 
and A. Brenner. (Chem, ZeiL, 1897, xxi., 3.) — This process has been employed in 
the Kladno laboratory for some years, and if the following details are attended to, it 
will be found very speedy as well as accurate. 0*36 gramme of the finely-powdej'ed 
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sao^ple of ferro-chrome is mixed with 2 grammes of dry powdered caustic soda in a 
hemispherical silver basin, and 4 grammes of sodium peroxide are sprinkled on it 
The vessel is heated until the mass begins to melt, the dame is then instantly removedi 
and the whole stirred together with a silver spatula. When the violence of the reaction 
has passed, the burner is again applied, 5 grammes of peroxide are added after ten 
minutes* fusion, and the temperature then raised till the mass becomes perfectly fluid. 
In half an hour 5 grammes more of peroxide are introduced, and after a further 
twenty minutes the oxidation will be found completa A final addition of 5 grammes 
of peroxide is made to render the melt more easy of solution, and as the basin cools 
it is constantly stirred in order to spread the contents over its surface. The vessel is 
then dropped into a covered porcelain basin containing water, and in a very few 
minutes all the soluble matter will be extracted. After subsidence the liquid ought 
to be yellow ; but if it be coloured green or red owing to the presence of sodium 
manganate or permanganate, it may be treated with more peroxide ; whilst if this 
prove ineffectual, a fow^ c.c.’s of a strong permanganate solution should be run in, and 
the whole reduced afresh. A current of carbon dioxide is then passed through the 
hot liquid for thirty minutes, and after cooling it is made up to 1 litre, and the chromic 
acid determined in 250 c.c by Schwarz*s process. 

In the case of chrome (or chrome-nickel) steels, 2 grammes are dissolved in 20 c.c. 
of strong hydrochloric acid, 10 c.c, of 1:1 sulphuric acid added, the solution 
evaporated, and the excess of acid removed. The residue is intimately mixed with 
2 grammes of caustic soda as before, and 5 grammes of sodium peroxide sprinkled on 
top. The mass is heated cautiously till the sulphates are decomposed and it begins 
to cohere. ' Three more additions of 5 grammes each of peroxide are made at 
intervals of twenty minutes ; and the melt is finally treated as above, except that it 
is only dissolved in 500 c.c. of water, and 250 are used for titration. When the 
ainount of chromium is small, this is carried out by Zulkowsky’s process as follows : 
The solution is placed in a tall beaker, 10 c.c. of 10 per cent, potassium iodide added, 
and pure HCl (sp. gr, 1*12) run in till the liquid is just acid. Twenty c.c. of bichro- 
mate containing 0*9833 gramme ( 0*35 gramme Cr) per litre are treated in a precisely 
similar manner, and after both liquids have been allowed to stand in the dark for 
fifteen minutes, they are titrated side by side with ^ thiosulphate. F. H. L. 


LEGAL. 

IMPOBTANT DECISIONS IN THE HIGH COUBT OF JUSTICE. 
{Kepriutetl from ihp Times** of May 8, 1897.) 

ARSENICAL SOAP. 

HOUGHTON r. TAP LIN. 

Tins was a case stated by the justices of Richmond upon dismissing a summons under the Sale 
of Food and Drugs Act, 1875. 

Mr. A. Glen appeared for the appellant, and Mr. Lawless for the respondent. 

An information was laid against the respondent charging him with selling to the prejudice 
of the appellant a drug, to wit, arsenical soap, which was not of the nature, substance, and 
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quality of the article demanded, contrary to Section 6 of the Sale of Food and DruM Act 
The appellant asked for arsenioal soap, and he was supplied by the respondent with a taolet pf 
Dr. Mackenzie’s arsenical toilet-soap. The soap contained no arsenic. The magistrate dis- 
missed the information, holding that though arsenical soap was a drug within the meaning of 
the Act, yet as the soap in question contained no arsenic it was not a dinig, and no offence had 
been committed.' 

Mr. Glen contended that the subject of the sale was a drug, though it was proved that 
there were no medicinal properties in the article delivered. 

Mr. Justice Wnmux : Was not the article demanded a compounded drug and within the 
third exception in Section 6 ? 

Mr. Glen : It was a compounded article, but not a compounded drug. 

The Court dismissed the appeal, Mr. Justice Hawkins on the ground that the soap was 
not a drug, and Mr. Justice Wright on the ground that the soap was a compounded drug 
within the meaning of Sub-section 3. 


FALSE WARRANTY. 

DERHYSHIRE V, HOULISTON. 

This was an appeal, by case stated, from a conviction under Section 27 of the Sale of Food 
and Drugs Act, 187.5. 

Mr. C. A. Russell, Q.C., and Mr. F. H. Mellor appeared for the appellant ; and Mr. Lawson 
Walton, Q.C., and Mr. Reginald Brown for the respondent 

An information was laid against the appellant/ charging him with giving a false warranty 
in writing to one Martin Hopkins, in respect of certain butter sold by him and subsequently 
sold by Martin Hopkins to the respondent, which was not of the nature, substance, and quality 
demanded by the respondent, contrary to Section 27 of the Sale of Pood and Drugs Act, 1876. 

The respondent bought the butter in question from Martin Hopkins on September IG, 
1896. It was marked “ Pure butter, lOd.,” but was subsequently discovered to contain 23 per 
cent, water. Martin Hopkins was proceeded against, bat on proof that he had purchased the 
butter from the appellant on September 8 with a written warranty to the effect that it was 
*^pure butter” the summons was dismissed. The appellant showed that he had purchased the 
butter on August 22 from Martin Malony with a written warranty that it was “ guaranteed 
pure Irish butter.” The magistrate before whom the information was beard convicted the 
appellant, being of opinion that it was not necessary to prove that the appellant, when he gave 
the warranty to Hopkins, knew that it was false, and tnat on the facts proved the appellant 
was not entitled to the protection afforded by Section 26 of the Act. It was argued on behalf 
of the respondent that an unlawful intention was not part of the offence. 

Mr, Justice Hawkins, in allowing the appeal and remitting the case to the magistrate, 
said that in order to constitute the offence with which the appellant was charged it was 
necessary that there should be an unlawful* intention. It was clear that that was the intention 
of the Act, because the offence was associated in the same section with three offences in which 
it was clear a guilty knowledge was implied. It was contended that the offence of giving a 
false warranty ought to be so construed as to cover the case of a person who had no knowledge 
that the warranty was false. It was monstrous to say that a person was liable to a fine of £20 
when he believed the warranty he was giving to be true. It was true that there were cases— for 
instance, under the Explosives Act— where knowledge was presumed, unless the contrary were 
shown, but that was never done, except in cases where the Legislature had very clearly 
indicated that it intended to punish a man who was not morally guilty. 

IVIli Justice Wright said that he was of the same opinion. He referred to Sherras v. 
De Butzen, a case in which he had cited authorities, in support of the proposition that a mens 
rea was essential in every offence, unless it were clearly displaced by statute. That guilty 
knowledge was a necessary element in the offence with which the appellant was charged was 
indicated by the use of the word “ false,” which implied a knowledge of the falsity of the 
warranty ; it was further indicated on the principle of noacitur a aoclis by the offence being 
imbedded in the same section with others, all of which implied guilty knowl^ge. 


Erratum.— The second paragraph which appears on page 124 of Mr. Stoddart’s paper in the 
previous number of The Analyst is misplacea. It should be read in connection with the 
table on pa^e 120, to which it refers. 
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OBITUARY. 

DR. C. RBMIGIUS PRESENIUS. 

It is with the deepest regret that we have to record the death of Dr. R. Fresenius, 
the Nestor of anal}i;ical chemists. Suddenly struck down by apoplexy, he peace- 
fully passed away at midnight, June 10-11, at his home in Wiesbaden, whence 
for just upon half a century the results of his incessant chemical labours have 
flowed. Literarily and scientifically active to the very day of his death — for his 
work was to him ever a labour of love, and the thought of rest from wcnrk hardly had 
any existence with him — we have lost in Fresenius one of the few remaining eminent 
men who connect the present generation of chemists with the period of Liebig’s 
greatest activity and brilliancy. 

Fresenius was born at Frankfort-on-the-Maine in 1819, and was therefore in his 
seventy-ninth year at the time of his death. He was educated at the Gymnasium 
at Frankfort, and in 183G entered as apprentice the pharmaceutical establishment of 
Stein, leaving there in 1840 for the Dniversity of Bonn. As a student at Bonn, he 
felt the necessity for a more systematic scheme of qualitative analysis than was 
in existence at that date, and In order to fill this deficiency he worked out such 
a scheme. This was published in book form in 1841 by Henry and Cohen, of 
Bonn, under the title, Anleitung zur qualitativen Chemischen Analyse.” It was 
the commencement of those books on analysis, translations of which have appeared 
in very numerous languages, which have made Fresenius* name a household word 
among chemists. In 1841 he left Bonn for Giessen, where he at once became 
assistant to Liebig, and there conducted the laboratory course in elementary inorganic 
analysis. Two years later Fresenius became Privatdocent ” at the University of 
Giessen, remaining there till September, 1845, when he received a call to the Chair 
of Chemistry, Physics, and Technology in the Agricultural Institute near Wies- 
baden. The means of the Institute in question were exceedingly limited, and 
hardly allowed any practical chemical work to be carried on. Fresenius therefore, 
at the commencement of 1848, established the private laboratory with which his 
name is inseparably connected. Only the small number of five pupils worked with 
him during the first year, but tbeir number rapidly increased, for about fifty joined him 
in 1855, and this necessitated the engag^ement of a staff of lecturers,, among whom 
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C. Neubauer, the author of the well-known work on the analysis of urine, was the 
most prominent. 

The teaching of Fresenius and his staff was officially recognised by the Govern- 
ment of the Duchy of Nassau (one of the small States absorbed by Prussia in 1866), 
and a financial subsidy was paid him by the State. An official agricultural and 
cenological laboratory was in later yeatrs combined with the establishment, which 
gradually became a centre of analytical research ; while commercial and technolo- 
gical chemical investigations, touching on all branches of industry, kept a large staff of 
assistants employed. Though the later development of the chemical laboratories at 
the various German Universities largely removed the need for a tutorial establishment 
founded upon private enterprise, the large Institution, over all the branches of which 
Fresenius unceasingly watched, continued to do exceedingly good work, and to 
prosper scientifically and financially. When to all this is added the large amount of 
labour involved in the management of the journal, the Zeitschrift filr Analytisclie 
Chemie, established by Fresenius ; in the frequent issue of new editions of his 
works, and in the supervision of chemical manufactories, it will be seen that his was 
no ordinary energy. He also took an active interest in the politics of the day, 
and for the last few years of his life held the chairmanship of the municipality of 
Wiesbaden. The method of his work from morning till night, however, enabled him 
for just upon fifty years to fulfil his numerous self-imposed duties, and to make 
himself a power in chemical science — at least, in that one branch out of which, 
scientifically, he never stepped. 

But a short time ago he expressed to the writer of this notice the hope that 
on the completion of the half-century of the conduct of his laboratory — which 
would have happened during the coming spring — he might fittingly retire. 

Looking over the scientific results of his life, it can safely be asserted that no 
chemist of modern times since the death of Rose has left a deeper imprint upon 
analytical chemistry than Fresenius has. To give a list alone of the original papers 
written by him would cover many pages, for they range throughout the whole 
territory of inorganic chemistry. The most important among them are those earlier 
methods, such as that worked out with Will in 1843 for the valuation of the car- 
bonates and of manganese peroxide ; the use of potassium cyanide in analytical 
work ; the differentiation of the arsenic and antimony mirrors in Marsh’s process ; 
the cyanide method of detecting arsenic in forensic cases (with Babo) ; his numerous 
contributions to the analysis of phosphates, of acetates, and of sulphates. 

Much of his most careful work was done in connection with the publication of 
his books. He made it his duty to test almost every method of analysis which 
be included in his Text-book of Quantitative Analysis*’; and he conscientiously 
published most of the data he thus obtained. If, in this his desire to give exact 
information, he was often too full of detail for modern scientific taste, or if, in his 
anxiety to reach the highest possible accuracy, he carried decimal points somewhat 
farther than necessary, this does not detract from, but rather adds to, the im- 
pression which his honesty of purpose is bound to make. As in these days of 
specialization one chemist may find interest only in the azo-bodies, another in the 
derivatives of naphthalene^ so Fresenius was interested only in analytical methods, and 
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was opposed, actively at first, passively in later years, to whatever appeared to him 
to stand in the way of analytical science. Thus, the doubling of many of the old 
equivalents, rendered necessary by the adoption of the laws of Avogadro and of 
Dulong and Petit, was utterly uncongenial to him, and he saw the decay, nay, the 
rout, of the dualistic conceptions with dismay and sorrow, and stood out, longer 
almost than any other writer, for the older notation. 

* His undying merit is, without doubt, the writing of his two works on Analytical 
Chemistry, in the first place, and the establishment and conduct of the Zeitschrift f ur 
Analytische Cheviie in the second. His “ Qualitative Analysis " has gone through 
sixteen German editions and the Quantitative ” through six. Translations exist 
in a multitude of languages, and every chemical laboratory in the world works 
according to the information contained in these volumes. In inorganic analysis they 
are the most trustworthy guides that were ever written. 

Personally, Fresenius was of a most kindly and genial disposition ; he took a 
loving interest in every one of his students, and inspired many of them with the 
enthusiasm which he so obviously felt. Not only to them will he remain in loving 
memory, but as long as analytical work is carried on in chemical laboratories, and as 
long as his methods of analysis are used in industry and in research, will the name 
of C. Remigius Fresenius be honoured as that of one of the worthies of chemical 
science. 0. H. 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The monthly meeting of the Society was held on Wednesday evening, June 2, 
in the Chemical Society’s Rooms, Burlington House, the President (Dr. Bernard 
Dyer) occupying the chair. 

The minutes of the previous meeting were read and confirmed. 

The President announced that Dr. W. J. Russell, F.R.S., had been nominated 
by the Council for election as an Honorary Member of the Society. Dr. Russell, as 
President of the Institute of Chemistry, had worked very hard during the last three 
years, and had earned the thanks of the profession at large, and the Council was 
anxious that th^ Society should recognise his services by electing him an Honorary 
Member. (Applause. ) 

The following papers were read : “ Note on the Presence of Heavy Metals in 
Cheese,*^ by Alfred H. Allen and F. Hudson Cox; “On the Structure of the Fat 
Globules in Cows’ Milk,” by Professor V. Storch, Copenhagen (communicated by 
H. Faber) ; “ On the Indirect (Tabarie^s) Method for the Estimation of Alcohol,” by 
Norman Leonard, B.Sc., and Harry M. Smith ; “ The Determination of Soluble 
Proteids by Chlorine Precipitation,” by S. Bideal, D.Sc., and C. J, Stewart. 

The following were taken as read : “ Note on Commercial Ground Cassia,” by 
W, F. Keating Stock ; “ Note on the Bacteriolysis of Gelatin,” by S. Bideal, D.Sc., 
and Bonald Orchard. 

Mr. Henry Bradford (assistant to Mr. Clayton) was elected an Associate of the 
Society. 
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' Summer MsETiNa, 

The President said that as, on account of the forthcoming Jubilee festivities, 
the arrangements of both town and country members during the next few weeks 
might be expected to be somewhat disorganized, the Council deemed it advisable that 
the summer meeting (which in the ordinary course would be held in July) should be 
postponed. It had been decided that the first meeting after the summer recess 
ehould this year be held in October instead of November, and that on either the day 
before or the day after that meeting there should be held what under ordinary 
circumstances would be the summer meeting. 


NOTE ON COFFEE-PALACE COFFEE INFUSIONS. 

By E, G. Clayton. 

{Bead at the Meeting, March 3, 1897.) 

Eleven samples of oofiee infusion supplied in coffee-palaces and similar establish- 
ments in .London were lately examined by the author, with the assistance of 'Mr. 
Henry Bradford. The samples contained caffeine in proportions varying from 0*014 
to 0*039 per cent., the average being 0*026. The actual figures obtained were 0*014, 
0-016, 0-016, 0-017, 0*027, 0*028, 0-031, 0*033, 0*033, 0*036, and 0*039. 

As a 10 per cent, infusion of coffee was found to contain nearly 0*12 per cent, of 
caffeine, it follows that the strength of these coffee infusions varied from about 1 to 
3 parts of coffee to 100 parts of water, the average being about 2 parts per 100 of 
water. 

Since in nearly every case the infusion was already mixed with milk and sugar, 
there was no method of arriving at the average probable proportion of chicory present. 


ON THB VALUE OF THE NITKOGEN FACTOR IN THE ANALYSIS OF 

DECOMPOSED MILK. 

By Alfred Smetham, F.I.C., F.C.S., and J. B. Ashworth, F.C.S. 

{Bead at the Meeting, May 5, 1897.) 

Having in the latter part of last year under examination a, sample of milk which had 
undergone decomposition, it occurred to one of us that a more reliable opinion of the 
original composition could be obtained by estimating the nitrogen and ash, and thus 
calculating the original percentage of casein and albumen and ash present in the 
sample, than by attempting to estimate the total solids-not-fat, and calculating by any 
system of correction back .to the fresh condition of the milk. In investigations which 
we had conducted upon the cheese-making industry of Cheshire on behalf of the 
Boaird bt Agriculture, we had been struck by the comparatively constant contents of 
casein and idbumen in the mixed milk of herds from various sources and at different 
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tiznee ; and as our experiments had farther shown that the production of lactic acid 
eommenoes at a very early stage of decomposition, it seemed pretty clear that any 
ammonia formed by fermentation of the nitrogen compounds would be fixed, and as 
long as. the milk remained acid an estimation of nitrogen (unless free nitrogen were 
evolved) would yield results identical — except so far as there was loss c£ weight of 
the sample — with those obtained in the analysis of the fresh milk. 

In this connection the following figures, obtained by titrating milk with KHO, 
using phenolphthalein as indicator, may prove interesting ; 

Acidity per cent, as Lactic Acid. 


Milk direct from cow *24 

„ ,, (after boiling) ... ^11 

Mixed evening milk from vat (in evening) ... *17 

„ ,, „ (next morning) *19 

(Average of 91 determinations.) 

Sept. H. Milk, original from vat *15 

Milk kept in dairy 2 days ... *70 

„ „ 3 „ *97 

7 „ *97 

„ IG „ 1*08 

Sept. 23. Milk put up 7 p.ni *17 

Sept. 24. ,, „ 6,30 a.m. *18 

„ n ,, 2,80 p.m. *19 

,, ,, ,, 11.30 p.m. *20 

Sept. 25. ,, ,, 10 a.m. ... . .. ... *22 

Sept. 26. ,, ,, 10 a.m. ... *88 

Sept. 29. „ ,, 10 a.m, ... ... 1*15 


The sample of milk marked No. 8 in the tables, after being kept for thirteen 
weeks gave, on distillation with magnesia, ammonia — *055 per cent., and it will be 


seen that up to that time the lactic acid is much in excess of the ammonia produced. 

To ascertain to what extent changes in the nitrogen contents of milk took place 
during keeping, we started a series of experiments, the results of which we have now 
the honour to present to you. 

The method adopted was as follows : Nine milks from various §iources, of the 
purity of which there was no doubt, were obtained, and analysed, the total solids 
dried to constancy at 100“ C, the fat estimated by Adams' process, using Schleicher 
and Schiill's fat-free paper (which gave only 0*0005 gramme of residue on extraction 
with ether), the nitrogen estimated in duplicate by the Kjeldahl-Gunning-Amold 
process, in exactly the manner described by our President {Journal^ Chemical Society^ 
Ixvii, 811), the water of the milk being evaporated over a low flame after the addition 
of the sulphuric acid, the nitrogen x 6*33 stated as casein and albumin. The milk- 
sugar, etc., was obtained by difference. 

At the same time that the quantities for the analyses were weighed out, six 
portions of about 10 grammes were accurately weighed in sterilized glass bottles of 
shout IS c«o. capacity, and these were corked, kept at the ordinary temperature of the 
laboratory, and the nitrogen estimated at the expiration of different periods. The 
Allowing is a description of the sources of the samples of milk treated in this way : 
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1. Milk from a mixed herd of cows, delivered December 7, 1896. 

2. Morning's milk from Cheshire Dairy Institute, December 10, 1696, being the 

mixed milk of 28 shorthorn and 2 Jersey cows ; 20 calved March and 
April, 1896, and the other 10 since the middle of October. Daily rations : 
4 lb. decorticated cotton-cake, 2 lb. maize meal, 2 lb. bran, and hay 
ad lib. 

3. Evening's milk from above herd, December 9, sampled in morning of 

December 10. The cream evidently had not been thoroughly mixed with 
the milk. 

4. Milk from 4 Dutch cows on Lord Egerton's estate, December 18, 1896 ; calved 

respectively October 30, September 31, September 28, and August 20. 
Food : Indian meal, linseed cake, bran, meal, hay, and mangolds. 

5. Milk from 4 dairy shorthorns on Lord Egerton's estate, December 18, 1896 ; 

calved respectively August 30, August 27, June 26, and June 15. Food as 
No. 4. 

6. Milk from 4 Jersey cows on Lord Egerton's estate, December 18, 1896 ; 

calved respectively October 24, September 15, September — , and September 
— . Food as No. 4. 

7. Milk from 4 Kerries on Lord Egerton’s estate, December 18, 1896 ; calved 

respectively August 16, June 30, February 26, and February 20. Food as 
No. 4. 

8. Mixed morning milk from farm of Cheshire Dairy Institute, January 25, 1897. 

Herd and feeding same as No. 2, 

9. Mixed evening milk from farm of Cheshire Dairy Institute, January 24, 1897 ; 

taken same evening. Herd and feeding same as No. 2. 

The table on next page giyes the original composition of the samples, the 
percentage composition of the solids-not-fat, the contents of nitrogen — stated as casein 
and albumin — and the percentage loss of weight in each sample at the time the 
estimation was made. 

From these results it is evident that, under the conditions obtaining in these 
experiments, the loss of nitrogen on keeping the milk for periods ui) to twenty-six 
weeks is nil, or, at all events, does not exceed what may reasonably be deemed errors 
of manipulation ; and it seems to us, therefore, that so long as a sample of milk has 
an acid reaction, an estimation of the nitrogen enables the analyst to infer with a 
probability amounting almost to certainty what was the original contents of casein 
and albumen in the sample, the only uncertainty being the loss of weight the 
sample has undergone on keeping. 

On finding in the earlier stages of our investigation that our presumption that 
the nitrogen contents of a sample of milk remained constant on keeping, we obtained 
other samples from different sources, with a view of ascertaining to what extent the 
percentages of the albumen and casein varied in milk from different sources, and to 
what extent these enabled the analyst to infer adulteration or otherwise. 

The samples examined were as follows : 

10. Milk from a Liverpool dairy, stall fed, February 16, 1897. Feeding unknown. 




j 

L 

Milk 
from 
a Dairy, 
Book 
Ferry. 

2. 

Morniiig’i 
Milk from 
Dairy 
Institute, 
Worleaton, 
Okaidhlre, 

28 Short- 
home, 

2 Jerseys, 
Dec. 10, 1806. 

3. 

Evening's 
Milk from 
Dairy 
Institute, 
Worleston, 
28 Short- 
horrus, 

2 Jerseys, 
Dec. 0, 1896. 

4. 

Milk 

from 

4 Dutch 
. Cows. 

i 

1 

5. 

Milk 

from 

4 Dairy 
Short- 
horns. 

! 

6. 

MUk 

from 

(Jeneys. 

7. 

Milk 

from 

4KenlM. 

8. 

Momiog's 
Milk from 
Dairy 
Institute, 
Worleston, 
3S Short- 
boms, 

2 Jerseys,' 
Jan. 26, 
1897. 

Bvenlngv 
MUk from 
Dairy 
Institute, 
Worleston, 
28 Short- 
honM, 

2 Jenwys, 
Jan. 24, 
1897. 

Water - - 

87*43 

87*56 

89-68 

88*55 

87*23 

84-56 

85-64 

87-81 

87-30 

Fsit , " " ” " 

3*35 

4*05 

1-80 

3*25 

4-07 

6*21 

5-05 

3-77 

4-41 

'^Casein and albamin 










(NxG-aS), 

3*48 

3*37 

3-40 

2-93 

3*43 

3*93 

4-15 

3-26 

3-22 

Milk, sugar, etc. > 

4*94 

4*24 

4-32 

4*56 

4*50 

4*51 

4-40 

4-39 

4-36 

Ash - - - - 

•80 

•78 

•80 

•71 

•77 

•80 

•76 

•77 

•71 


1000(1 

100*00 • 

100-00 

imi-oo 

100-00 

100-00 

100*00 

lOO-OO 

100*00 

♦Coutaiaing nitrogen - 

•r)4‘j 

•5,32 

•537 

*463 

•542 

•621 

•665 

•515 

•509 

Bolida-not-fat 

9*22 

8*39. . 

8-52 

8*20 

8-70 

9-24 

9-31 

8-42 

8-29 

Percentage composition 










of solids-not-fat : 








• 


Casein and albumin 

37*42 

40*17 

39-91 

35*73 

39*43 

42-63 

44*58 

38-72 

38*84 

Milk-sugar, etc. 

53*90 

50*53 

50-70 

5.5*61 

61*72 

48*81 

47*26 

52-14 

62*59 

Ash 

8fi8 

9-.30 

9*39 

8*66 

8*85 

8*66 

8*16 

9-14 

8-67 


100-00 

lOO-OO 

100-(X> 

100-00 

100-00 

1 

g 

100*00 

100-00 

100-00 











Loss per cent. - 

•10 

•12 



•12 

•H 

•20 

*06 

— 

— 

Casein and albumin - 

3-46 

.3-31 



2-88 

3-42 

3*93 

4*18 

— 

— 

After 2 weelcs : 










Loss per cent. - 

•40 

•12 



•40 

•23 

*21. 

*18 

•10 

•06 

Casein and albumin - 

3-46 

342 

— 

302 

3-52 

3*89 

4*20 

3’22 

3-22 

After H weeks : 







i 



Loss per cent. - 

•39 

1*00 

— 

— 


— 


— 

— 

Caseiu and albumin - 

i 3*52 

3-46 

— 1 

— 

1 

— 

— 

, — 

-- 

After 4 weeks : 



1 







Loss per cent. • 

•36 

2*57 

•33 

•33 

1 *44 

•36 

! -.33 

— 

— 

Casein and albumin • 

1 3*55 

3*29 

3*44 

2-89 

i 3*51 

4*01 

4-21 

— 

— 

After 5 weeks : 

i 









Loss per cent. - 

— 

— 

— 

— 

— 


— 

•24 

1-21 

Casein and albumin - 

— 

— 

— 

— 

i — 

— 

— 

3-15 

3-19 

After 7 weeks : 


i 








Loss per cent. - 

— 


— 

•37 

•22 

•76 

*42 

— 

— 

Casein and albumin - 

— 

— 

— 

2*88 

3-39 

3*86 

4*05 

— 

— 

After 8 weeks : 





; 





Loss per cent. - 

— 



— 

— 

— 

. — 

— 

•17 

•82 

Casein and albamin - 



— 

— 

— 

j 

— 

— 

3-11 

.3-15 

After 9 weeks : 





j 





Loss per cent. - 

*87 

j -41 

•81 

— 

* — 

— 

, — 

— 

— 

Casein and albumin - 

3*46 

1 3-30 

3*36 

— 

— 

— 

— 

— 

— 

After 12 weeks: 










Loss per cent. - 

1*57 

— 

— 

— 

— 

— 

— 

— 

— 

Oaseiii and albumin - 

3*53 

— 

— 

— 

— 

— 

— 

— 

— 

After LI v:eeks : 










Loss per cent. - 



•62 

•50 

— 

; — 

— 

— 

1-01 

— 

Casein and albumin - 

1 — 

3-48 

3-45 

— 

— 

— 

j — 

3-11 

: — 

After 14 weeks : 





1 





Loss per cent. - 

— 

— 

— 

— 

j 

— 

; — 

i 

•51 

Casein and albamin - 

— 

— 

— 

— 

I 

— 

' — 

1 

3*15 

After 19 we^eks: 





' 


i 

i 


Loss per cent. - 



, 

— 

•49 

•44 

1*13 

.•70 

1 

— 

Casein and albumin - 



j 

— 

2-84 

.3-53 

4*00 

4-15 

— 

— 

After 21 iveeks : 


1 








Loss per cent - 



. 

— 

— 

— 

— 

— 

1 

*62 

Caseiu and albumin - 





— 

— 

— 

— 

- — 

! 3-16 

• 3*28 

After 26 weeks : 










Loss per cent - 



, 

— 

1*40 

*50 

1*42 

1-33 

— 

1 , 

Casein auii albumin - 


— 


2*81 

3-39 

Jit 

4*15 

— 
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11 Milk from another town dairy, February 23, 1897. 

li Milk delivered to a house at Crosby, March 9, 1897. Origin unknown. 

13. Milk from a Cheshire farm near Warrington, March 10, 1897. Cows fed 

with clover hay, Indian com, oats, swedes, and mangolds. 

14. Mixed milk from 4 dairy shorthorns, April 1, from Lord Egerton’s home 

farm, Tatton Park : 

Yield erf Milk. 


Trinket ** 

- Kirby Belle ** 

** Cuckoo ** 

- Chaffinch 

Daily rations 


Morning. 

qta. 

7 

H 

7 
6 


Evening. 

qts. 

6 

4 

5 

H 


Cftived. 

August 30 
August 27 
February 19 
February 20 


lb. Indian meal each a meal. 

1 lb. cake each a day. 
i lb. bran each a day. 

3 fodderirigs (with meadow hay). 

2 mangolds each a day. 

16. Mixed milk from 4 Dutch cows, April 1, 1897 : 

Yield of Milk. 


** Checkmate 

Morning. 

qts. 

.. m 

Evening. 

qtw. 

Calved. 

7 

.. November 11 

Dutch Maid . 

.. 7‘ 


.. November 20 

'‘Chessboard” . 

.. 8 

7" 

.. December 23 

“Stella”* 

.. 6 

5 

.. November 1 

Daily rations same as No. 14. 

Mixed milk from 4 Kerries, April 1 , 1897 : 

Yield of Milk. 

Morning. Evening, 

qts. qts. 

“ Kerry A ” ... ... 4 

f’alved. 

March 4 

“ Kerry K 

.. U 

3 

February 14 

“Killala” 

.. s" 

u 

March 5 

“ Kerry No. 1 ” . 

.. Si ... 

2i 

.. January 29 


3 

Daily rations ; lb. Indian meal each a rnoal. 

i lb. cake each per day. 

I lb. bran each per day. 

2 mangolds each per day. 

3 fodderings (of meadow hay). 
17. Mixed milk from 4 Jersey cows, April 1, 1897 : 

Yield of MUk. 


“ Phyllis 
** Wallflower ‘ 
Buttercup 
“ Tulip 


Daily rations same as No. 14. 



Calved. 

October 1 
October 1 
October 24 
October 1 
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18. Milk taken at Stockport by inspector under Sale of Food and Drugs Act, 

April 13, 1897. 

19. Ditto, ditto (another sample), April 13, 1897. 

On analysing in the same manner as before the accompanying results were 
obtained : 



10. 

11. 

i 

1 13. 

14. 

From 

Dairy 

Short- 

horns. 







Liver- 

* Liver- 

! 12. 

1 Cheshire 

1 16. 

i 16. 

17. 

. 18- 

* 19. 


pool 

1 pool 

Do- 

Farm. 

From 4 

From 4 

From 4 

1 From 

From 


Datrj-. 

Dairy. 

.liveredat: near 

Dutch 

Kerry 

Jersey 

: Stock- 

Stock- 


Town 

fed. 

1 Town 

1 fed. 

' Croaby, 

■ Warriug- 
1 ton. 

Cows. 

Cows. 

Cows. 

port. 

port. 

Water • 

86-62 

i 88-11 

87-21 

1 87*41 

87*81 ■ 

; 88-76 

1 86-29 

84-15 

86*86 

87*19 

Fat 

^Gaaein and albu 

4-92 

: 3-10 

; 4-03 

! 3-72 

j 

3*69 

3*21 

1 

6*02 

6*85 

! 4-89 

4*80 

min (N x 6*33) 

3*68 

1 3-46 

3*78 

i 8*65 

3-33 

j 2-74 

: 3-33 

4*04 

; 3-51 

8-28 

Mltk-angar, etc. 

4-01 

4 -so 

( 4-20 

; 4*40 

4*44 

4 -.57 

. 4-65 

4*72 

I 4-47 

4*36 

A»h - / * 

•77 

1 ‘77 

! *78 

! *82 

•73 

•72 

' ‘71 

*74 

j *77 

•87 


100-00 

1 100 -00 

jlOO-00 

i 100 *00 

100-00 

dOO-00 

100-00 

100-00 

ilOO-00 

100-00 

^Containing nitro- 


: 

1 



! 

i 


; i 


jfen - 

•o81 

! •.'>46 

•597 

1 -676 

-.526 

•434 

•525 

■639 

•554 ! 

-518 

Solidanot-fat 
Percentage corapo^ 

8-46 

! 8-79 

8-76 

1 8*87 

I 8-50 

! 8*03 

8-69 

9-50 

: 8-75 i 

8-51 

flition of solida* 
not-fat : 


1 



i 






Casein and albu- 











min 

4;vr.o 

39-30 

43-15 

’ 41-15 

39-18 

34-12 

: 38*32 

42-52 

; 40-11 1 

1 38-54 

Milk^aiigar, etc. 

47*40 

51*87 

47*9.5 

; 49-60 

52*23 

56*91 

53*51 

49*69 

51-09 1 

! 51*24 

Ash - 

9-K) 

8-77 

8-90 

1 9-25 

8*59 

8-97 

1 8*17 

7*79 

8*80 : 

10*22 


100-00 

100*00 

1 100 -00 

! 100 -00 

100-00 

100-00 

'100*00 

100 00 

:ioo-oo i 

100-00 


From the whole of the analyses it will be noticed that, with the exception of the 
milk from the Dutch cows, the lowest percentage (3-22) of albuminoids is in No. 9 — 
a result slightly al)ove that suggested by Mr. Richmond as a limit (Analyst, xxii. 94), 
The average percentage of albuminoids is 3-466. If the milk from the Dutch (which 
gives in both cases milk of a very poor charawjter), the Kerry, and Jersey cows, which 
do not as a rule form any appreciable proportion of the herds kept for the production 
of milk for towns’ supplies, be omitted, the average percentage is 3-448. 

The average percentage of milk-sugar obtained by difference is 4*45, with 4*01 
as a minimum, and 4*97 per cent, as a maximum. 

From the results of the analyses it will be observed that the variations in the 
percentages of casein and albumin are greater than those of the solids-not-fat, and 
consequently the nitrogen is a less satisfactory factor in determining adulteration 
than the sum of the total solids-not-fat. Nevertheless, as it enables the analyst to 
calculate with a great degree of accuracy the original contents of the casein and 
.albumin, it offers, in conjunction with the ash, a means of control in the analysis of 
decomposed milks probably more accurate- than any system depending upon the 
estimation of the total solids and a correction for decomposition, when the nature 
of the decomposition is unknown. 
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Discussion. 

The Pbesident said that this contributioti from Mr. Smetham and Mr. Ashworth 
eame as a matter of considerable interest just after the suggestion lately made by 
Mr. Eichmond, who did not know at the time that this work was in progress. One 
point that was brought out in these analyses was a point which Mr. Eichmond had 
emphasized before, viz., that the most constant figure in a milk analysis was the 
milk-sugar. Unfortunately, however, it was the item which underwent most change 
on keeping. Working out the ratio of nitrogen to non-fatty solids in these analyses, 
he noticed that the variation was considerable, being from 1 : 14 in the case of the 
Kerry cows to 1 : 18 in the Dutch cows, the lowness of the non-fatty solids in the 
latter case probably being partly due to a deficiency of nitrogenous constituents. 
These Dutch cows occasionally caused trouble. He had met with cases himself in 
which farmers had got into trouble by relying upon Dutch cows, or by selling the 
milk of Dutch cows which they happened to possess, without mixing it in with the 
rest of the milk from a miscellaneous herd. Mr. Allen had written to him expressing 
regi*et at being unable to attend the meeting, and mentioning that he had a high, 
opinion of the value of the nitrogen factor in the analysis of decomposed milks, and 
saying that in the forthcoming volume of his work on Commercial Organic Analysis ” 
he was suggesting a limit of 0*5 per cent, of nitrogen, which was also the figure pro^ 
posed by Mr. Eichmond. 

Mr. Eichmond said he considered the paper a very valuable one. He believed 
that this was the first series of systematic nitrogen determinations in milk after 
keeping that had yet been published, and he might say that the results agreed’ 
entirely with his own experience, although he could not claim to have made a 
systematic series of determinations. The most important point in the paper seemed 
to him to be the low proportion, both of solids-not-fat and of casein and albumin, 
yielded by the Dutch cows. He had had no opportunity for noticing this in his own 
experience, for he had not analysed any samples taken from those cows alone, which 
formed an infinitesimal minority among the herds from wliich the milk that he 
examined was drawn. It seemed to him, however, that the milk of Dutch cows was 
more or less abnormal. Similar results to those recorded by the authors had been 
observed in the United States at the New Jersey Experiment Station in the case of 
cows of a practically identical breed. The nitrogen in many cases fell distinctly below 
0*5 per cent., the ash below 0*7, and the solids-not-fat frequently as low as 8 per cent. 
He thought that, in considering any limits that might be fixed for milk, these cows 
must be taken into account. It would hardly do to declare that the product of Dutch 
cows was not milk. The farming interest of the country would claim to be allowed 
to keep any particular breed of cows that they chose, and also that the normal pro- 
duct of these animals, whatever their breed might be, was entitled to be considered 
as milk. It would be for the Society of Public Analysts, or any other body that 
might have to fix limits for milk, to consider how far the Dutch cows would affect 
the figures that were chosen. In the first portion of the paper some figures were 
given as to the acidity of milk, estimated as lactic acid, and it was stated that milk 
containing 0*22 per cent, of acidity as lactic acid showed, after heating to 100^ C., a. 
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diminution of the lactic acid to 0*11 per cent. He would like to ask the authors how 
they accounted for this. He had himself found practically the same thing, and his 
own idea was that the phenomenon was to be largely accounted for by the deposition 
of acid calcium salts, to which a large proportion of the acidity of milk was due. He 
would like to know whether the authors agreed with him in this, or whether they had 
any other explanation to suggest. He would also like to draw attention to the fact 
that, In estimating the acidity of sour milk, when phenol-phthalein was used, the 
dissolved carbon dioxide was estimated, and the acidity, if calculated to lactic acid, 
would be largely in excess of the true lactic acid present. It was by no means un* 
common for a milk which had been kept some time and which was distinctly sour, to 
show as much as 2 per cent, of lactic acid, which he believed was a quantity that was 
not formed by the lactic ferment ; the real lactic acid would in such a case be perhaps 
About half this amount. 

Mr. R. W. WoosNAM remarked that the nitrogen determinations mentioned in the 
paper had all been made on samples carefully weighed out while still fresh. He did 
not know how the authors would deal with a sample that had been bottled up for about 
six weeks, the condition of which would probably be very bad indeed. He supposed 
they would follow the usual plan of neutralizing with caustic soda and shaking 
vigorously, but it would be very difficult to get a fair sample at all in such a case. 

Mr. Richmond observed that an excellent method for mixing up decomposed 
milks was described in Dr. James Bell’s work on foods. It consisted in whisking the 
milk with a small brush made of fine brass wire. In his own hands it had worked 
extremely well, determinations of fat made in sour milks agreeing very well with 
those made on the same milks when fresh, even when the milk was badly curdled 
and the cream all separated out on the top. 

Mr. Cassal. said he could confirm what Mr. Richmond had just said as to the 
possibility of mixing decomposed milks and getting fairly accurate determinations of 
fat in them. He thought, however, that while this could undoubtedly be done satis- 
factorily when the weather had not been abnormally hot, yet in very hot summers, 
such as had been experienced within recent years, forms of decomposition would set 
in which practically broke up the milk altogether, and there was no longer any possi- 
bility of getting even an accurate determination of the fat under such circumstances. 
He did not know whether the authors had carried out any experiments upon samples 
of milk which had been kept at abnormally high temperatures, but from his own 
experience he might mention that it was a matter well worthy of their attention. 
A point of interest in connection with this method, in view of the existing necessity 
for stating analytical details in certificates given under the Sale of Food and 
Drugs Act, upon samples of watered milk, was that there was nothing to prevent 
an analyst from forming his opinion as to the purity of a sample of milk from such a 
factor as the nitrogen. It was a matter of considerable interest to him to find that 
Mr. Richmond, Mr. Smetham, and Mr. Allen were now suggesting a limit of 0*5 per 
cent, of nitrogen, as he (Mr. Cassal) had had occasion to state in court that a public 
analyst was not bound to found his opinion upon the solids-not-fat figure, and that 
be might, for instance, base his opinion on the amount of nitrogen. He presumed 
that they would consider anything very much below 0*6 to be indicative of adultera- 
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If satisfactory results could be obtamed by using this figure, instead of making 
out his certificate in the form recommended by the Society of Public Analysts, a 
public analyst could state that the percentage of nitrogen was the basis on which he 
hi^ formed his opinion. It would be interesting if the authors could give some 
farther information with regard to the “ Dutch cows referred to in the paper. It 
was quite plain that a liquid drawn from a cow’s udder was not necessarily milk, and 
he suggested that the ‘‘Dutch cow” was no better than the remarkable “ single 
cow ” whose curious products had been so often called attention to. Far more 
information, of a trustworthy kind, would have to be obtained before any importance 
could be attached to the “ Dutch ” and “ single cow ” results. 

Mr. E. A. Cripps remarked that whenever the percentage of non-fatty solids was 
considered to be unduly low, it would appear desirable that the inferences drawn 
from this should be confirmed by a determination of the nitrogen. 

Dr. Bideal remarked that, although the figures were conclusive as to the absence 
of any evolution of nitrogen under the conditions of these experiments, it was by no 
means certain that, under ordinary practical conditions, changes might not take place 
after some time, resulting in an appreciable loss of nitrogen. 

The President said that before asking Mr, Smetham to reply he would like to 
mention the fact that many Dutch cows did contribute to the milk-supply of London. 
Dutch cows were sometimes kept by dairy farmers on account of their very copiousjield 
of milk. They yielded poor milk, but a large quantity of it. Thanks, however, to the 
activity and watchfulness of companies and wholesale firms such as those for whom 
Mr. Eichmond and Mr. Woosnam acted, a pretty sharp watch was kept upon these large 
milk producers, and if they kept a fair number of Dutch cows they had to keep a 
large number of shorthorns as well, in order to swamp the poor quality of the Dutch 
milk. During the two previous years of drought a good many samples of milk had 
been sent to him by indignant vendors, who had received unpleasant letters from 
the wholesale dealers whom they supplied, on account of their milk coming 
dangerously near to or just passing the limits prescribed by the Society of Public 
Analysts. But in years of drought there was no doubt a tendency for all milk to 
be rather poor, and then the poverty of the Dutch cows very often made its effect 
felt, despite the mixture of the milk with that of shorthorns. He did not think 
many people would keep Dutch cows only, or that, if a man kept only a few cows, 
he would choose Dutch ones, as it would be too risky. What the Society of Public 
Analysts was hoping for was to obtain a legal definition of milk, or, rather, to get 
powers given to that Eeference Committee which it was hoped would be legally con* 
stituted, to declare from time to time a definition of milk which would have the force 
of law. Then, no doubt, if it were decided that when a purchaser asked for “ milk ” 
he was entitled to get something containing 8*5 per cent, of non-fatty solids and so 
much fat, the vendor would use Dutch cows at his own risk and peril. A magistrate 
would probably take a lenient view in such a case if the man could prove the genuine? 
ness of his milk ; but what they hoped was that they would get, through legal 
machinery, some such definition as would at any rate leave the onus probandi on the 
vendor in the case of anything falling below the limit fixed. Fhenolphthalein always 
seemed to him to be a misleading indicator to use for determining acidity in a fluid 
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like milk, determining, as it did, the carbonic acid, which did not represent acidity 
in the sense of the term as used in reference to milk. 

Mr , Smktham said that, although Dutch cows appeared to be used to smne 
extent , in the South, they had not, except in a few instances, penetrated to any 
large extent into the North. Lord Egerton, however, had on his estate a considerable 
herd, and it was from this herd that he (Mr. Smetham) had obtained all the samples 
of milk from Dutch cows which they had examined. It was, perhaps, unfortunate, 
but he figured out from the cost of feeding, the production of milk, etc., in the case 
of the last four Dutch cows, as compared with shorthorns and Jerseys fed at the 
same time, that the Dutch cows were the most profitable. The quantity of butter 
yielded per day by the shorthorns was 4*05 lb. i .the Dutch cows gave 4*33 lb., the 
Kerrys 3*96 lb., and the Jerseys 4*50 lb. Of casein and albumin together the short- 
horns gave 3*66 lb. per day, the Dutch 3*80 lb., the Kerrys 2*63 lb., and the Jerseys 
2 *87 lb. The Jerseys were, therefor^, the most profitable from a butter-making point 
of view, but for cheese-making the Dutch were undoubtedly the most valuable, giving 
much more casein than any of the others. From the point of view of the farmer, 
whatever they might be from the consumer’s point of view, the Dutch were un- 
doubtedly the most economical cows to keep. With regard to the variations that 
had been alluded to, it had been pointed out in the paper that any calculations based 
upon the nitrogen factor were not as accurate throughout the whole of these tests as 
those based on the total solids-not-fat. Of course, the percentage of solids-not-fat 
recorded in the case of the Dutch cows would in itself represent about 7 per cent, of 
adulteration ; if the percentage of solids-not-fat had been normal, no doubt the 
nitrogen would have been higher. He might mention that on several previous 
occasions he had examined milk from Dutch cows, and had always found it exceed- 
ingly poor, generally containing less than 8*5 per cent, of non-fatty solids. His 
experience, however, had been limited entirely to Lord Egerton’s estate, and possibly 
there might be something in the climate or soil of that part of the country which 
gfive rise to these abnormal results. So far as feeding was concerned, these cows 
were treated in exactly the same way as the Jerseys, which gave per cent, of solids- 
not-fat. They had used phenolphthalein as an indicator because of its very easy 
working and the very accurate results that it gave, but the figures for acidity stated 
in the paper represented the total acidity, from whatever source, and he did not for a 
moment w^ish to assume that it was all due to lactic acid. It was very possible, 
though he was not prepared to say that it was so, that the explanation suggested 
by Mr. Kichmond for the loss of acidity in the milk after boiling was the 
correct one. He himself, however, rather preferred to look upon it as due to 
the presence of carbonic acid ; but he had made no experiments to prove this, 
and only knew that they obtained in the milk as it came from the cow a result 
higher than that given by the same milk after it had been carried from the cow and 
mixed in a vat. The next day they took some milk direct from the cow and boiled 
it, and found that there was the dimunition in acidity which they had referred 
to, and which he attributed, rightly or wrongly, to loss of carbonic acid. With 
regard to Mr Woosnam’s remarks, he desired to point out that, although these 
samples were carefully weighed out while the milk was fresh, any difficulties 



THE ANALYST. 


|@2 

caused by bad condition of samples would have to be. dealt with, whatever might be 
the mode of analysis. Difficulties from this cause were inherent to the analysis of a 
decomposed milk, but he thought the nitrogen determination would probably be 
affected in a less degree than any other. It would scarcely be possible to take 
^0 grammes for the determination of the total solids or the ash, but this quantity 
could be taken for the nitrogen determination, and was, in fact, about the best 
quantity to work on. This was a great advantage in favour of the Ejeldahl process. 
With regard to the temperature at which the experimental samples had been 
kept, there had been no attempt made to regulate it. The samples were in small 
bottles closed by corks, the bottles having been first sterilized. They were kept for 
a period extending from December, 1896, until the eud of April, 1897, when some of 
these determinations were made, and although there had been no hot weather, some 
of them had occasionally jbeen subjected to a rather high temperature, for at times 
the laboratory temperature rose as high as 70** F. So far as the experiments had 
gone, there was no appreciable loss of nitrogen, but they had been careful not to say 
that there could not be loss of nitrogen under conditions other than those under 
which the experiments were carried out. The Worleston milk was from an experi- 
mental farm belonging to the Cheshire County Council, and the feeding of the cows 
was as stated in the paper. He had for two years carried on experiments on this 
farm, and there was no doubt that very often, from one cause or another, the total 
solids of this milk fell to 8*5 and even lower. No doubt, as Mr. Sevan had said, the 
ash was a very constant constituent of milk, and a very good indication of its purity 
or otherwise, but it needed to be determined with considerable care. It was not an 
uncommon thing for inexperienced operators to get results that were too low, owing 
to volatilization of alkaline salts resulting from the use of too intense a flame. There 
was also the objection that if boric acid or a borate were present, the calculation was 
upset. He had made some experiments with regard to the percentage of phosphates 
in the ash of milk, and had found that phosphates formed a very constant constituent. 
The advantage, however, which the nitrogen had over the ash was that, except in the 
shape of ammonia salts, there was no very easy way in which a milkman could add 
any nitrogenous compound to the milk, and few would be likely to know how to add 
ammonia salts, or where to buy them. 


NOTES ON THE INFLUENCE OF BOEIC ACID UPON THE ACTION OF 

THE DIGESTIVE FEKMENTS. 

By E. a. Ckipps, P.I.C. 

{Bead at the Meeting^ May 5, 1897.) 

The widespread employment of boric acid as a preservative of milk, fish, and other 
articles of food renders the subject of this short paper of the greatest importance. 

It seems probable that the few simple experiments herein recorded have been 
long ago carried out on behalf of those whose commeroied interests are largely 
influenced by the use of preservatives for food, but the fact that the results of any 
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such experiments have not, so far as I am aware, been hitherto recorded, must 
serve as my excuse for bringing so simple a matter before you this evening. 

For the purposes of experiment the following were employed : 

1. Amylolytic ferment — (a) as infusion of malt, (6) as saliva. 

2. Proteolytic ferment — {a) as pepsin, (b) as zymin. 

3. .Milh-curdling ferment as chymosin. 

I. Amylolytic Ferment. 

{a) Infusion of This was applied by a modification of the method of 

determining the diastatic power of extract of malt, described by me in the Pharm. 
Journal^ 3rd Series, xx., p. 481. For ‘this process three solutions are required; 
(1) Perfectly smooth potato-starch mucilage 1 per cent. (2) Malt liquor, prepared by 
digesting 1 part of good ground malt with 10 parts of distilled water at a temperature 
of 50“ to 55“ C. for an hour, and filtering. (3) One per cent, solution of iodine in KI. 

Solutions 1 and 2 being raised to 38“ C., 50 c.c. of 1 was introduced into each 
of a series of bottles, together with 50 c.c. of distilled water, containing the following 
quantities of boric acid : None, 0 01, 0*02, 0*05, 0*1, 0*2, 0*5, and 1*0 gramme. 'When 
the temperature was properly adjusted 5 c.c. of the malt solution was added to each, 
the bottles replaced in the bath, and small portions of each tested with iodine solution 
after five, seven, ten, and twelve minutes. In every instance digestion was complete 
at the end of twelve minutes, although not quite completed in ten minutes. 

(b) Saliva, — One part by volume of fresh saliva was mixed with 9 parts of 
distilled water and strained. Into each of a series of bottles was introduced 10 c.c. 
of starch solution, with 12 c.c. distilled water containing boric acid in proportion to 
yield 1*0, 0*5, 0 2, 01, 0 05, 0*02, 0 01, and 0*0 per cent, of the final volume, raised to 
38* C., and 2 c.c. of saliva solution added. 

These were digested on the water-bath at a temperature of 38* C., the liquors being 
tested with iodine in the ordinary way. After four minutes all showed the red dextrin 
reaction, and all starch was covipleiely converted in the following times : 

0*2 per cent, boric acid after eight and a half minutes. 

0*5 per cent, and 1*0 per cent, boric acid after nine minutes. 

0*01 per cent, and *05 per cent, boric acid after ten minutes. 

0*02 per cent, boric acid after ten and a half minutes. 

None and 0*10 per cent, boric acid after eleven and a half minutes. 

II. Proteolytic Ferment. 

(a) Peps^in , — For each experiment 5 grammes of white of egg in a fine state of 
division were mixed with 100 c.c. of water acidulated with 1 per cent. (voL) of hydro- 
chloric acid of officinal strength, the whole raised to 38* C., and the following propor- 
tions of boric acid added together with 5 c.c. of a 2 per cent, solution of pepsin — boric 
acid : (1) none, (la) none, (2) 1 per cent., (3) 0*5 per cent., (4) 0*2 percent.^ (5 and 5a) 
0*1 per cent, (6 and 6a) 0*05 per cent., (7 and 7a) 0*02 per cent., (and 8 8a) 0*01 per 
cent. Digestion of Nos. 2, 3, and 7 was complete in forty-five minutes ; Nos. 1, 4, 5, 
6a, 6, and Ha in fifty minutes ; and of Nos. la, 6a, 7a, and 8 in one hour. As is 
usual in such experiments, those in which digestion was most retarded showed 
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ptaeticaUy complete digestioh by the time the first was completed. The tests, 
however, indicate that even 1 per cent, of boric acid does not retard peptic digestion. 

(b) Zymin , — The proteolytic action of this ferment was determined by a modifi- 
cation of the U.S.P. process for pancreatine as follows : 

(1) A solution was prepared containing 0*25 per cent, zymine and 0’76 per 

cent, sodium bicarbonate. 

(2) A 1 per cent, solution of boric acid in fresh milk. 

Solution No. 2 was mixed with such proportions of fresh milk as to produce 1 *0, 
0*6, 0’2, 0*1, 0*05, 0 02, and 0*01 per cent, boric solution. 

These, and also a blank containing milk* alone, were raised to 42® C., 25 c.c. of 
the zymine solution added and maintained at 35® to 38® C. 

To test for completion of peptonization, to 1 c.c. of nitric acid of 2 per cent, by 
vol. were added 5 c.c. of the mixture. After thirty minutes, digestion in none of the 
liquids was completed, 20 c.c. more zymine solution was added, and the tests con- 
tinued at intervals of about ten to fifteen minutes. After two hours twenty minutes 
all except that containing 1 per cent, boric acid no longer curdled when tested, and 
after two and a half hours even this was also digested. 

III. MinK-cuiiDLiNo Ferment. 

For this test 100 c.c. of fresh milk at 38® C. were rapidly mixed with 1 c.c. of a 
2 per cent, solution of Blumenthal’s chymosin and set aside. Similar experiments 
were made with milk containing from 0 01 to 1*0 per cent, of boric acid as before. In 
every instance a fine curd was produced in from six to seven minutes, that containing 
1 per cent, of boric acid being certainly the firmest. 

The practical result of these tests is that in so far as the processes of digestion 
in a living frame are represented by such experiments in glass vessels, such processes 
are 4ot influenced by the employment of boric acid in quantity considerably in excess 
of that necessary for i)reBervation of food ; the question of its employment for silch 
purposes would seem rather to turn upon the results of an inquiry into the physio- 
logical action of the acid when absorbed into the blood. 

Pending such an investigation, it appears to me that the use of boric acid in 
reasonable proportion can scarcely with justice be made the ground of prosecution 
under the Food and Drugs Act. 

Discussion. 

The President said it was interesting to note that these results agreed closely, 
at any rate in the matter of peptic digestion, with the results of some similar 
experiments carried out by Mr. Hehner six or seven years previously. Mr. Hehner 
had taken white of egg, and pepsin, and dilute hydrochloric acid made up to 
represent gastric juice, and added varying quantities of boric acjd up to about 
1 per cent, of the whole solution. The conclusion Mr. Hehner came to was that 
peptic digestion was not in any way retarded by the boric aejd. He pointed out, 
however, as Mr. Grippe had done, that this did not necessarily carry with it the 
inference that boric acid was harmless, for it was not known what it might or might 
not do when absorbed into the system. Some work had been done, he believed, in 
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Americft, previously to Mr. Hehuer's experiments, with regard to the possible inter- 
ference of boric acid with diastatic fermentation, and it was also then found not to 
hare any retarding effect. 

Mr. Eichmonb said that ijhe experiments referred to by the President as having 
been made in America were probably those of Messrs. Leffmann and Beam, the 
results .of which were published in the Analyst nearly ten years ago. He would 
like to ask Mr. Cripps if the zymine which he used was that which was known as 
Fairchild's preparation. He (Mr. Bichmond) was under the impression that Fair- 
child's preparation was supplied, mixed with the requisite quantity of alkali, and if 
Mr. Cripps had added alkali to this the solution would probably be too alkaline. He 
did not know wliether, if this were the ^ase, it would have any appreciable effect on 
the action of the boric acid. 

Dr. BroEAii said he thought he was correct in saying that, in addition to 
Messrs. Leffniann and Beam's experiments, some investigations had been made by 
H. A. Weber (Journ. Anier, Chevi. Soc., 1892, p. 4) as to the influence of boric acid 
on peptic digestion; and he had himself published in the Fharinaceutical Journal 
Year-book of Pharmacy,” 1894, p. 448), the results of some experiments on papain 
digestion, in the presence of different acids, and found that boric acid made the 
least variation in the amount of digestion. He thought that, although boric acid 
might have no retarding influence upon normal digestion, its physiological action, as 
Mr. Cripps had mentioned, might be more marked. What public analysts, however, 
were concerned with was whether or not it was a foreign*’ substance, and not 
whether it did or did not retard digestion. He considered that one very important 
point in connection with all artificial digestive experiments was that it was not 
correct to regard the disappearance of the substance experimented upon as the 
measure of the digestive action. That the starch or albumin dissolved by no means 
proved true digestion to have taken place. The starch might be converted into 
soluble starch, or the albumin into albumose, neither of which reactions constituted 
true digestion. The measure of the digestion of albumin was its conversion into 
peptone, and the measure of the digestion of starch was its conversion into dextrin, 
or, possibly, sugar. 

Mr. S. F. Buufokd said that in some towns it was the practice for milkmen to 
take out milk and leave it in small shops during the whole day, collecting what 
remained unsold in the evening. He had met with more than one sample of milk 
that had been exposed in this way, and although the milk was chemically unobjec- 
tionable, its odour and taste were very bad indeed. It was scarcely necessar}’ to 
remark that it would not be possible to leave milk exposed in this manner without 
any change being apparent, unless boric acid or some other preservative had been 
added to it ; and he thought that this alone was a sufficient argument against the 
nse of such substances. 

Mr. Cassal said that boric acid and borax were foreign substances, and there- 
fore adulterants.^ They ought not to be present in articles of food unless their 
presence was acknowledged. If they were present, the purchaser had a right to be 

, acquainted with the fact. The mere fact that a preservative like boric acid 
was present in ^ the food in sufBcient quantity to produce its specific effect in retard- 
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ing or preventing the decomposition of that food was enough to show that its 
presence must affect the process of digestion. If such experiments as those described 
could be taken to represent what went on in the animal body, the conclusions drawn 
from them by the author might be justifiable ; but such experiments could not be 
taken as representing the actual processes going on in the body in any way, and he 
presumed that Mr. Cripps would not seriously contend that they could. There was 
distinct evidence, on the other hand, that when boric acid was introduced into the 
animal body it produced injurious effects. A case had recently occurred in the 
neighbourhood of Dover, in which it was shown apparently beyond all doubt that 
fowls had been injuriously affected, and that some children had also been injured, 
by the ingestion of food containing boric acid. The food was a pudding made with 
milk containing rather a larger quantity of boric acid than was generally present, 
owing to the addition of the preservative by both the wholesale and retail vendors. 
Evidence had also been adduced which showed that boric acid and borax injuriously 
affected the kidneys ; it had been recently used in the treatment of certain nervous 
diseases. The late Sir Andrew Clark, Sir Henry Thompson, and other well-known 
medical authorities had expressed themselves strongly on the subject. From the 
point of view of the public analyst, the presence of a foreign substance in a food 
constituted adulteration, and when the physiological effects produced by the ingestion 
of that foreign substance were even only doubtful, an offence of a serious character 
was constituted in the absence of any acknowledgment of the admixture. He 
regarded the addition of boric acid preservatives to milk, at any rate, as a grave 
offence indeed when the fact of the admixture was not disclosed, and nothing that 
the author had said could excuse or palliate that offence. The unacknowledged 
addition of so-called ** preservatives,” “ sweeteners,” and “ antiseptics ” to articles of 
food was largely on the increase, and it was a serious public evil. 

The President observed that it was desirable to know whether the actual 
production of pepsin might not be retarded, even in the absence of any interference 
with its action in the stomach. 

Mr. Cripps said that he had not been aware of the papers by Messrs. Leffmann 
and Beam and by Mr. Hehner, but was pleased to know that his own results were in 
accord with theirs. In reply to Mr. Richmond’s question, he might say that he had 
used Fairchild^s preparation of zymine as it was sold to him (containing one part of 
zymine to three parts of sodium bicarbonate), without any further addition of alkali. 
His own opinion was that the disappearance of the starch or albumin gave a very 
good indication of digestive power. He had, in fact, in the case of the experiments 
with starch, tested up to the point of complete digestion, namely, until iodine gave no 
more colour. There were certainly difficulties in the case of albumin, but he thought 
decidedly that the time taken to produce a given result was a very fair indication 
indeed of digestive power. A great many experiments in connection with the subject 
of peptic digestion had been published which confirmed this view. He could not 
agree with the opinion held by some that because boric acid was a substance foreign 
to milk, its use should be entirely prohibited. It was exceedingly difficult to keep 
milk, and he ventured to think that there existed practioally a necessity for some 
preservative! provided that the use of such preservative could be shown to be harm- 
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less. Boric acid was in use to an enormous extent, and in this way had stood the 
test of experience for several years ; if it was used in reasonable quantity he did not 
think any case could be brought forward proving it to be harmful. Its possible effect 
Xipon the production of pepsin, to which the President had alluded, was a question 
entirely for the physiologists, and one which he (Mr. Cripps) was quite unable to deal 
with. 

The Pkebident said that, having regard to the present state of the physiological 
problem, he did not think it could be said that the addition of boric acid was an 
adulteration unless it was undeclared ; but if its presence were undeclared, since boric 
acid was undoubtedly a foreign substance, the case was different, for anything sold as 
milk which contained an added foreign *5ub8tance ceased to be milk, even irrespec- 
tively of the possibly injurious nature of the article added. Whether it should be 
considered illegitimate to sell milk containing boric acid, even with a declaration, on 
the ground that it contained a substance injurious to health, was a problem that 
undoubtedly was not yet solved, although the fact that, in small quantities, boric acid 
could not be very injurious to ordinary adult members of the population might almost 
be said to have been proved statistically, since 'we nowadays consumed so much of it 
in bacon, sausages, herrings, butter, and other substances besides milk. In the case 
of milk, however, the question might assume a very serious aspect, because infants 
were fed on milk, and it was possible that boric acid might have some injurious effect 
upon infants. Until this part of the question was satisfactorily settled by physiolo- 
gists, he did not think that the unrestricted use of boric acid ought to be sanctioned. 
If it wei'e made absolutely necessary to declare its presence, the public could then use 
their own discretion as to wdiether or not they would buy milk containing it, and they 
would have the option of getting milk free from preservatives for use in feeding infants. 
Whatever individual opinions were held in connection with this subject, he was sure 
it would be agreed that thanks were due to Mr. Cripps for his paper. Although some 
of the work might not be new, it was none the less interesting on that account, for 
confirmatory work by independent observers was always valuable. 

NOTE ON THE PRESENCE OF HEAVY METALS IN CHEESE. 

By Alfred H. Allen and F. Hudson Cox. 

{Read at the Meeting, June 2, 1897.) 

It will be within the recollection of those present that a paper was recently read 
before the Society by Mr. F. W. Stoddart, describing a sample of Canadian cheese in 
which he found metallic lead. In the discussion of that paper one of us made the 
statement that it was within his knowledge that sulphate of zinc was sometimes 
added to cheese. As this fact appeared to be outside the experience of most of the 
members of the Society, we have been at some trouble to ascertain how far the 
practice is still extant. 

With this object we wrote to druggists in business in various parts of Wiltshire, 
asking to be supplied with samples of ** Cheese Spice,** that being the name by which 
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the preparation is locally known. In due course we received two tamples of so-called 
** Cheese Spice,” but other druggists to whom we applied stated that they did not 
sell it. Examination of these two samples showed one to be crystallised sulphate of 
sine, while the other consisted of a solution of sulphate of zinc of such a strength as 
would correspond to 38 per cent, of the crystallized salt. 

It appears that the Cheese Spice ” is used to prevent the heaving and cracking 
of cheese. 

The question next suggested itself whether the zinc used remained in the curd 
or passed away in solution in the whey, and to settle this point we prepared a small 
quantity of cheese by means of rennet, adding sulphate of zinc in the proportion 
of 1 gramme to the gallon of milk, which is about that in which it is directed to be 
used. As a consequence we find that 99*28 per cent, of the total zinc employed 
passed into the curd, the remaining 0*72 per cent, remaining in solution. 

Mr. B. Bodmer informs us that he quite recently found zinc in two specimens of 
cheese sold in Southwark, which were submitted to him under the Sale of Food and 
Drugs Act. One of these was a pale-coloured cheese, similar in appearance to Cheddar, 
and contained 0*84 grain per lb. of zinc, corresponding to 3*7 grains per lb. of the 
crystallized sulphate. The other sample was a reddish cheese, more like Gloucester, 
and contained 0*56 grain per lb. of zinc, corresponding to 2*5 grains of the crystallized 
sulphate. 

From these facts there is no doubt that the practice of adding sulphate of zinc 
to cheese is not obsolete, although it is apparently dying. There can be little doubt 
that the zinc in the samples analysed by Mr. Bodmer owed its origin to the practice 
we have described, and we would suggest that the metallic lead found by Mr. Stoddart 
had its origin in the addition of some preparation of lead, probably the acetate, to 
the cheese. 

It is within our knowledge that sulphate of copper was formerly added to cheese, 
and it is well-known that the green mould in certain kinds of cheese has been 
imitated by the insertion of copper or brass skewers. 

Instances are on record of chromate of lead having been found on the outside of 
cheese, its presence being attributed to the cheese having been wrapped in a yellow 
cloth. 

Mr. A. Wynter Blyth, in his work on ‘‘Foods,” states that in past times 
instances have occurred in which preparations of arsenic have been added to cheese 
as a preservative, and that in 1841 several persons were poisoned by these means. 
A similar case occurred in 1854, when a Parisian family suffered, but not fatally. 


Discussion. 

The Pbesident said it seemed very curious that a substance of this kind should 
be used at all. There was not the slightest necessity for the use of any kind of anti- 
septic in cheese-making except salt. At the best it could only be required as a cor- 
rective for very slovenly dairy work. It was unfortunate that Dr. Stevenson was not 
pr^ent, for he had at one time paid a good deal of attention to the toxio action of 
small quantities of zinc. 
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Mr. Bsvak remarked that the bottle containing the solution bore no ” poison ” 
label. 4 

Mr. Allen said that zinc was not in the poison schedule, hence such a label 
was not legally required. 

Mr. Habvet thought that zinc would act as an emetic rather than as a poison. 
Mr. Bodmeb said that this was on a line with the question of copper in peas. 
Continued small doses would probably have a much more serious effect than a single 
large dose. 

Mr. Habvey remarked that copper was a cumulative poison, whereas zinc was 

not. 

Mr. Bodmer said that in the matter of toxic action zinc was by some authorities 
ranked higher than copper, while by othefs it was regarded as lower than copper. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Critical Examination of the Iodine Number of Lard. W. Meyer. {Zeit, 
fiir offenL Chemie, iii., 134.) — Samples of lard examined during the past two years 
gave 65-0 and 54*9 as the highest and lowest iodine numbers, whilst the average of 
thirty-four samples was 59*4. The samples giving iodine numbers above 60 came 
through Hamburg houses, and were probably of American origin, whilst those with 
the lower iodine numbers were from small home slaughterers. In none of the 
samples could admixture of foreign fat be detected. 

A recently-examined sample gave the low iodine number 49*7, and although, 
according to Spiith and Neufeld, so low a number is possible, the sample was further 
tested for cocoa-nut-oil and beef-fat — the only adulterants ever used — but no evidence 
of either could be obtained. 

Two other samples from reliable sources gave 50*8 and 52*1. 

In three cases, in which the lard was prepared in the laboratory from different 
descriptions of pig-fat, the iodine numbers were 47*5, 49*8, and 58*4. 

The author agrees with Mansfeld in fixing the upper limit at 65*5, and with 
Neufeld in placing the lower at 46*0. H. H. B. S. 


Determination of CetfTeine in Coffee. A. Forster and B. Bieohelmann, 
(ZeiL fur offent. Cliemie, iii., 129.) — Twenty grammes of ground roasted coffee are 
boiled four times with 200 c.c. of water, the extract made up to a litre, filtered, and 
600 c.c. of the filtrate placed in an extraction apparatus with some chloroform. 
Solution of sodium hydrate is then added to alkaline reaction, and the whole digested 
with chloroform for ten hours. The chloroform extract is now transferred to a fiask, 
the chloroform distilled off, and the nitrogen determined in the residue by Kjeldahl’s 
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metbodi the caffeine being calculated from the nitrogen found. A sketch is given in 
the original paper of the apparatus which the authors used for the extraction. 

In the course of their experiments, the authors found in aqueous coffee extract a 
body which they believe to be identical with the new alkaloid which has been named 
** cofifearine ** by Paladino. The new alkaloid is precipitated by picric acid, is insoluble 
in chloroform, and fails to give the murexide reaction, by which characteristics it is 
distinguished from caffeine. 

In order to ascertain the relative proportions of the two alkaloids in coffee, the 
authors determined the total alkaloid nitrogen and the caffeine nitrogen, assuming 
the difference between the two to represent the nitrogen existing as coffearine. In 
this way they obtained the following results with three different sorts of coffee : 


Nitrogen as Coifearine. 

0*154 

0*203 

0*043 


Nitrogen as Caffeine. 

0*344 

0*320 

0*370 

H. H. B. S. 


On the Determination of Caffeine in Coffee and Tea. A. Hilger and A. 
Juokenaok. {Forsch, Ber,^ 1897, iv., 49, 50.) — Twenty grammes of the finely- 
powdered tea or coffee (previously dried in the water-oven in the case of unroasted 
coffee) are extracted with 900 c.c. of water for several hours at the ordinary tempera- 
ture, and then completely exhausted by boiling with water. The extract is cooled 
to about 60 to 80% 75 c.c. of a solution of basic aluminium acetate (liquor aluminii 
acetici of the German Pharmacopceia) added, and then by degrees with continual 
stirring 1*9 grammes of sodium bicarbonate. After being boiled for five minutes, the 
liquid is cooled, brought to a total weight of 1,020 grammes, and filtered. Seven 
hundred and fifty grammes of the clear filtrate (corresponding to 15 grammes of the 
original substance) are mixed with 10 grammes of precipitated aluminium hydrate 
and some paper pulp and evaporated to dryness. The residue is well dried in the 
water-oven and extracted for eight hours with carbon tetrachloride in a Soxhlet 
apparatus. The solvent is evaporated and the residue of caffeine, which is quite 
colorless, is dried and weighed. 

Where absolute accuracy is required, the nitrogen in the crude caffeine is deter- 
mined by Kjeldahrs method, and the result calculated to water-free caffeine, 1 c.c. 
of sulphuric acid corresponding to 0*00485 gramme of caffeine. The results 
obtained in this way are 2 to 4 milligrammes less than those yielded directly. The 
carbon tetrachloride requires to be purified by shaking with 5 per cent, soda solution, 
washing with water and drying with calcium chloride before it can be used for the 
extraction. C. A. M. 


On the Belation between the Amount of Caffeine and Quality of Chinese 
Tea. L. Graf. {Forsch, Ber,, 1897, iv., 88, 89.) — Kellner has shown that in the 
living tesrplant the amount of caffeine in the leaves decreases with the growth. 
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Sinoe the finer sorts of tea consist of young leaves, it occurred to the author that 
the percentage of caffeine might serve as an indication of the quality. Two varieties 
of tea were examined, and the caffeine was estimated by making an aqueous extract, 
precipitating the tannin with basic lead acetate, filtering, removing the lead, concen* 
trating the filtrate after the addition of sodium acetate, again filtering and extracting 
the caffeine with chloroform. 

The results calculated on the air-dried tea were : 

No. Caffeine, per cent. * Price, Markn. 

Souchong 206 2-96 1*30 

„ 273 3*10 1*80 

„ 266 3*53 3*15 

Congou 270 2*82 1*80 

„ 269 ‘ 3*70 2*40 

„ 268 4*09 3*10 

Thus in both kinds of tea the amount of caffeine increases with the quality and 
commercial value. C. A. M. 

Estimation of Theobromine in Cocoa and Chocolate. L. Maupy. {Joum, 
Phann. Chim., 1897, v., 329-332.) — Five grammes of cocoa, from wliich the fat has 
been extracted with petroleum spirit, are triturated with 2 c.c. of water and then boiled 
under a reflux condenser for an hour with a mixture of 15 grammes of phenol and 
85 grammes of chloroform. When cool the phenol-chloroform extract is filtered, and 
the residue twice decocted for thirty minutes with 15 grammes of chloroform, the 
decoctions being added to the filtered solution. The chloroform is evaporated, and 
40 grammes of ether are added to the residue and left for six hours. The theobromine 
is precipitated, while the caffeine, colouring matter and last traces of fat remain in 
solution. The precipitate is collected on a weighed filter, washed with several c.c. 
of ether to remove phenol, dried, and weighed. 

In the case of chocolate, 10 grammes are finely powdered, and the fat extracted 
wioh petroleum spirit. The residue is mixed with 4 grammes of 70 per cent, alcohol, 
and the estimation continued as if one were working on the 5 grammes of cocoa. 
When the proportion of sugar in the chocolate is more than 50 per cent, the quantity 
of phenol in the solvent is decreased, so that about 0*6 gramme of phenol are used for 
each 1 gramme of cocoa. 

The following results were obtained in this way with samples of roasted cocoa *. 

Theobromine, per cent. 

Cocoa Trinidad ... ... ... ... ... 1*44 

„ Caracas ... ... ... . . ... 1’38 

,, Para ... ... ... ... 1’28 

,, Grenada ... ... ... ... . . 1*60 

„ Martinique ... ... ... ... ... 1*52 

A chocolate containing 60 per cent, of sugar yielded 0*54 percent, of theobromine. 

It is stated that the alkaloid is white or only slightly colored, even in the case 
of roasted cocoa and chocolate. 


C. A. M. 
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AnalyAia and Oompoaition of Liquorice Extract, O. {Jowm. Pharm. 
Chim,^ 1897, 280-284.) — Moisture . — ^Ten grammes of the liquoriee extract are dried 
for seven hours at 100*. 

^£%.—The residue from the above is used for the estimation of the soluble and 
insoluble ash. 

Alcoholic Extract . — This is found by dissolving 2 grammes of the extract in 
about 30 C.C. of water, cooling, and adding alcohol so as to make the mixture contain 
75 per cent. After being stirred, the precipitate is allowed to settle for twelve hours, 
then collected on a filter and washed with 75 per cent, alcohol. The filtrate is 
evaporated, and the residue dried at 100® C. and weighed. 

Ammonium Glycyrrhizate . — The alcoholic extract from the previous determina- 
tion is dissolved in hot water and precipitated with sulphuric acid (1 : 10). The 
precipitate, after having been washed with water acidulated with sulphuric acid and 
then with distilled water, is dissolved off the filter by concentrated ammonia. The 
ammoniacal solution is evaporated, and the residue dried at 100® and weighed. 

Organic Substances Precipitated by Alcohol are estimated by deducting from 100 
the percentage of total ash, moisture, and alcoholic extract. 

As a rule, these five determinations enable one to judge of the commercial value 
of a liquorice extract ; but further information may be obtained by determining the 
nitrogen by KjeldahPs method. The nitrogen belonging to the glycyrrhizin can be 
found by multiplying the amount of the latter by 0*0593. 

Reducing Sugars are determined in the filtrate from the glycyrrhizin pre- 
cipitate. 

Detection of Gelatin , — Gelatin ought always to be looked for, since it is of frequent 
occurrence in liquorice extract, either fraudulently or to give suppleness to liquorice- 
sticks, and to prevent their sticking to the paper. It is tested for in the portion 
insoluble in 75 per cent, alcohol, which is dissolved in hot water and then cooled. 

C. A. M. 


ORGANIC ANALYSIS. 

Some Colotir Beaotions of Tartaric, Citric, and Malic Acids. E. Pinerua. 
(Ann, de Chimie Analyt,^ ii. [4], 66.) — The reagent employed is a freshly-prepared 
solution of 0 02 gramme of /3-naphthol in 1 c.c. of sulphuric acid (specific gravity 1*83), 
from 10 to 15 drops being added to about 0*05 gramme of the acid under examination, 
the mixture being carefully and slowly warmed in a porcelain capsule. 

Tartaric Acid , — Blue coloration, changing under the influence of heat to a decided 
green. When cooled and diluted with 15 to 20 volumes of water, the liquid becomes 
a persistent yellow-red. 

Citiic Acid , — Intense blue colour unchanged by a continuance of heat, but dis- 
appearing (or turning pale yellow) on dilution. The admixture of a small quantity of 
tartaric acid suffices to develop the characteristic green ; a dull bhie-green indicates 
10 to 12 per mil. of this acid. 

Malic Acid, — Greenish-yellow on progressive heating, turning to bright yellow, 
and becoming bright orange on dilution. 
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The reactione of the other organic acids are much less distinct than the above. 
In case of mixtures the acids should be separated before the test is applied. When 
the coloration begins to appear, the capsule should be withdrawn from the flame and 
only heated again in order to verify the change. C. 8. 


Besearoh on Geraniunci-Oil. E. Charabot. {Bull. Soc. Chim,, 1897, xvii., 
489-492.)— It has been shown that geranium-oil contains a mixture of two isomeric 
alcohols, geraniol and citronellol, which rotate the beam of polarized light in opposite 
directions. The author’s experiments were made with the object of determining 
whether optically active esters were also present. For this purpose the samples 
were saponified, and the product distilledrin a current of steam. In all cases there 
was a sensible diminution of the rotatory power. It was observed that the less volatile 
portion of the saponified essence had the disagreeable odour of the part passing over 
between 200* and 210*, when geranium-oil is fractionally distilled. 

The results obtained with oils of known purity were as follow : 


Origin. 

Ptr Cent. 
Ester M Tig- 
late of 

I Geranyl. 

Free | 
Alcohol 

as 

Total 

Alcohol. 

Specihc 
Gravity 
at 15“ C. 

Rotatory 

Power 

1 = 100 m. 

Rotatory 
Power after 
SaponiBca- 
tion. 

Lowering 

of 

Rotatory 

Power. 

Algiers, 1893 

20-31 

46-22 

62-74 

0-896 

-9° 50' 

5* 46' 

4* 4' 

Algiers, 1895 

2211 

50*80 ' 

65-23 

0-899 

-9° 20' 

-4* 24' ' 

4° 66' 

Algiers, 1896 

23*32 

60*30 I 

75-62 

0-898 

9“ 48' 

5* 46' 

4“ 2' 

Algiers, 1896 

25*66 

41*80 

58-55 

0-895 

-10° 4' 

-5* 

6° 4' 

Algiers, 1897 
Geranium 

24*86 

55*41 1 

71-62 

0-894 

- 9° 10' 

5* 8' 

4° 2' 

Bourbon ... 

32*16 

46*12 i 

67-11 

0-8915 

-9° 20' 

- 7* 40' 

1° 40' 







C. 

A. M. 


INORGANIC ANALYSIS. 

Analysis of Aluminitun and its Alloys. F. Jean. {Anii. de Chimie AnahjL, 
ii, [4], 61-65.) — It is important to determine the proportions of metals and metalloids 
in aluminium, on account of their influence on the physical and mechanical properties 
of the metal ; and the methods proposed by Moissan and Gouthiere (Analyst, 
voL xxl, pp. 83 and 270), though complete, do not exhaust the subject. 

The author acts cautiously on 10 grammes of metal with 10 per cent, hydro- 
chloric acid, absorbing the evolved gases in a Will and Warrentiapp bulb-tube 
containing bromine ; the solution thus obtained is afterwards heated to drive off the 
bromine, the sulphur thrown down as barium sulphate, and the arsenic precipitated 
by hydrogen sulphide. This latter precipitate is heated with fuming nitric acid, 
and so converted into arsenic acid, in which form it is weighed, any antimony 
present remaining undissolved as oxide, when the precipitate is again taken up vrith 
water. Phosphoric acid is determined from the Strata by boiling, treating v^ith 
5 c.Ci of nitric acid and 10 o.o. of concentrated ammonium nitrate, and precipitating 
with ammonium molybdate, the Pemberton method of titration being adopted. 
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The solution of the metal is diluted and filtered, carbon being determined from 
the loss on ignition of the residue dried at 100” C. The remainder of the residue is 
fused with potassium nitrate and alkali carbonates and taken up with boilin|; water, 
silica being rendered insoluble by evaporation to dryness with a little hydrochloric 
acid, whilst the other constituents are re-dissolved in nitro-hydrochloric acid and 
united to the main solution. Prom this solution lead is thrown down (in the absence 
of tin and antimony) by hydrogen sulphide, the precipitate being ignited, dissolvc^d 
in nitric acid (with a few drops of sulphuric acid), and estimated as sulphate. Copper 
is precipitated from the filtrate by boiling with sodium hydroxide. Should tin or 
antimony be present, the sulphide precipitate is treated with yellow ammonium 
sulphide, and these metals estimated in the usual way. 

A colorless filtrate from the hydrogen sulphide treatment indicates the absence 
of chromium and nickel, and in that event it is concentrated to 100 c.c., one half of 
which ( = 5 grammes of metal) is treated with potassium chlorate, and evaporated to 
dryness to remove silica, which is fused with alkali carbonate and again separated to 
ensure absence of alumina. The filtrate is then treated with 25 to 30 c.c. of hydro- 
chloric acid and titrated for iron with stannous chloride. Manganese and zhic are 
determined in the second 50 c.c. of solution. This is rendered alkaline by sodium 
hydroxide, boiled to dissolve the alumina, and treated with bromine to precipitate 
manganese, zinc being titrated with sodium sulphide. 

When chromium is present, a separate portion of substance is taken for the 
estimation of this element and iron, 1 gramme being carefully attacked by sodium 
hydroxide, and afterwards fused with potassium nitrate and sodium bicarbonate, 
taken up again with water and filtered. The insoluble oxides are dissolved in dilute 
sulphuric acid, and the solution, after being reduced by zinc, is filtered off and titrated 
with permanganate for iron. Chromium is estimated in the solution colorimetrically, 
60 c.c. being compared with an equal volume of standard solutions of neutral 
potassium chromate. 

Nitrogen may be determined by passing through 10 c.c. of decinornial acid the 
gas resulting from the action of a solution of sodium hydroxide (S. G, 1*32) on 5 or 
10 grammes of metal, distilling when the reaction is terminated, and titrating the 
ammonia by decinormal alkali. 

The Moissan method of sodium determination may be advantageously modified 
by converting the nitrate into sulphate and then into carbonate (by calcination with 
ammonium carbonate), removing the sulphuric acid by baryta-water, and titrating 
this sodium salt (instead of the chloride) by decinormal acid. C. S. 


The Separation of Iron from Aluminium. F. A. aoooh and F. S. Havens* 
{Zeit, anorg\ Chem,, xiii., 6, 435-440.) — The method is based upon the solubility of 
ferric [chloride in a mixture of equal parts of concentrated hydrochloric acid and 
anhydrous ether, aluminium chloride being practically insoluble in this medium. A 
number of results given show that the method is accurate, when carried out in the 
following way : The mixed chlorides are dissolved in a very small quantity of water ; 
about 15 c.c. of a mixture of concentrated hydrochloric acid and ether are added, 
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and the whole cooled to 16'' G. Hydrochloric acid gas is now passed in until the 
solution is quite saturated. Pive c.c. more ether are added, and hydrochloric acid 
gas again passed in. The aluminium chloride is filtered off through an asbestos 
filter, washed with the above acid and ether mixture, which must be saturated with 
hydrocUoric acid gas, and dried for half an hour at 150* C. The precipitate is then 
heated top some time with one gramme of mercuric oxide, and finally ignited over 
the blow-pipe. By this treatment the chloride is converted into oxide. An altema^ 
tive method is to ^ssolve the precipitated aluminium chloride in dilute acid, and to 
precipitate with ammonia in the usual way. If much iron is present a green oily 
layer separates out on the addition of the acid and ether solution, consisting of an 
ethereal solution of ferric chloride. An excess of ether prevents the formation of this 
layer. W. P. S. 


Determination of Nickel in Nickel-steel. J. Spiiller. (Chem, ZeiL, xxi., 
26, 243.) — A number of standard samples of nickel-steel filings are provided, in which 
the percentage of nickel is accurately known. For testing steels containing from 
1 to 7 per cent, of nickel, it is sufficient to have three such standard samples with 
1, 3, and 5 per cent, of nickel respectively. Two grammes of the sample to be tested, 
and 2 grammes of one or more of the standard samples, are each boiled with about 
60 c.c. of nitric acid of 1*2 specific gravity in ^-litre fiasks until completely dissolved 
and fumes cease to be given off. After cooling, the iron is precipitated with zinc 
oxide, the fiasks are made up to the mark, shaken, the precipitates allowed to settle, 
and the liquids filtered off, the green-colored filtrate from the sample under examina- 
tion being compared with the corresponding filtrate from the standard samples. 

H. H. B. S. 


The Estimation of Vanadium by means of Organic Acids. Philip E. 
Browning and Richard J. Gk)odman. {Zeit, a?wrg. Chcin,, xiii., 6, 427-434.) — On 
boiling a solution of ammonium vanadate with an excess of tartaric acid, the vanadic 
acid is reduced to the tetroxide, which may be titrated with a standard solution of 
iodine, after neutralization with sodium bicarbonate.* 

Tungstic acid is not reduced by tartaric acid, and its presence has no infiuence 
on the estimation of vanadic acid, whilst molybdic acid is readily reduced. 

Experiments on the action of tartaric acid on vanadic acid in the cold proved 
that the reduction to the tetroxide was complete, provided that the solution was 
concentrated, and the time of action extended to one day, whilst under similar 
circumstances tungstic and molybdic acids showed no signs of reduction, Vanadic 
acid may therefore be estimated in the presence of both of these acids. 

Oxalic or citric acid may be used in the place of tartaric acid. An excess of 
oxalic or tartaric acid has no influence on the estimation, but too large an amount 
of citric acid must not be used, as it tends to give somewhat high results. 

The amount of organic acid used should be, approximately, ten times the 
amount of the vanadic acid to be estimated. It will be found better, in titrating the 
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tfiltlrcttlSe, to add a Blight . 6 X 0680 of the standard soltttk>n of iodine* and thoh to 
ttteate thit back with a standard solution of arsenious aeid* tudng utBxek as an 
indiesitor. . W, P. S. 

The Beaotion of FUtev-paper. Ii. Hagnier de la Bourne. de Chimis 

Analyt., ii. [5], Q2-84,) — Hating* contrary to the experience of B. Gaas* found that 
dn boiling tartar along with the filter-paper a slight error in excess always results* the 
author studied the reaction of several kinds of filter-paper* and found ; 

1. Ordinary filter-paper boiled in water colored rose by 1 drop of alcohdiio 
p]]^enolphthalein solution and 2 drops of lime-water, left the colour unaffected, but 
when decolorized by 1 c.q. of decinormal sulphuric acid* 0*0015 gramme of the latter 
was absorbed ; this does not, however, prove combination of the acid with the 
cellulose of the paper, but may be merely due to the presence of earthy carbonates. 

2. French “ Berzelius paper behaved in a perfectly neutral manner under the 
same treatment. 

3. Schleicher and Schiiirs ** Berzelius ** paper, washed with hydrochloric acid 
and hydrofiuoric acid, immediately decolorized the indicator, and the restoration of 
the colour required an amount of lime-water equal to 0 0014 gramme of sulphuric acid. 

4. Swedish “Berzelius’* paper, over fifty years old, showed, before washing, a 
degree of acidity equivalent to 0*0003 gramme. 

6. The same paper, washed with very dilute hydrochloric acid followed by 
distilled water till the washings were neutral, and dried in presence of potassium 
hydroxide, gave an acid reaction to the extent of 0*0008 gramme of sulphuric acid. 

6. After the same paper had been subjected to prolonged washing with boiling 
water, its acidity declined to 0*0002 gramme, i.c., about its initial degree. 

The necessity for washing the filter with boiling water to remove the final traces 
of acidity, which would falsify the titration of alkali tartrate, is thus apparent, 
especially since even 0*0005 gramme of acidity will cause an error in excess of 0*2 
gramme of tartrate in 10 c.c. C. S. 


APPARATUS. 

The Serrin Balance for Quick Weighings. A. Demichel. (Eev, de Cliiiu, 
AimlyL, v. [2], 25*27.) — The distinguishing feature of this balance is that weights and 
riders of less than 1 decigramme are dispensed with, their place being taken by a 
chain, one end of which is suspended from one arm of the beam, and the other sup- 
ported by a lever mounted in the case and capable of elevation or depression at will, 
whereby the effective weight of chain on the balance is adjusted. This weight is 
recorded by a graduated scale attached to the lever and sliding behind a vernier in 
one of the uprights of the case. 

In weiring, the ordinary weights are employed to approximately balance the 
substance, the final adjustment being made by lowering the chain, and as this can be 
done without ihte^ption or opening the case, the operd.tion can be performed more 
rapidly tbwi usuaji. The chain appliance can be fixed to any balance with a beam 
long enough to allow the chain to hang freely between the column and the pan. 

as. 
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OBITUARY. 

Mk. f. m. eimmington. 

We regret to announce the death, on June 17, of one of the oldest members of our 
Society, and one of the oldest Public Analysts in England, viz., Mr. F. M. Kitnming- 
ton, Public Analyst for the boroughs of Bradford and Dewsbury. Mr. Eimmington 
was a pharmacist in Bradford for fifty years. He had always taken an active interest 
in the detection of adulteration of food and, perhaps more especially, of drugs ; and 
on the passing of the Sale of Food and Drugs Act, he was appointed Public Analyst 
for the boroughs already mentioned, and retained those appointments until the time 
of his death, which occurred at the ripe old age of seventy-eight. He was the author of 
a number of papers, most of which have been published in the Journal of the Phar- 
maceutical Society, but some of which, on analytical subjects, have appeared from 
time to time in our own pages. Notwithstanding his advanced age, he still took an 
active interest in both analytical and general scientific work, and especially in 
microscopy. He was a man of striking personality, and will be missed, not only in 
his own town, but by a large number of friends and correspondents all over the 
country. Mr. F. W. Eichardson, who was for many years Mr. Eimmington's assistant, 
has been appointed to succeed him as Public Analyst tor Bradford. 

B. D. 

PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS, 

ON THE STEUCTUEE OF THE FAT GLOBULES IN COW^S MILK. 

By PnoFEssoR V. Storch, Copenhagen. 

Translated and Communicated by Harald Faber. 

{Bead at the Mecthtg, June 2, 1897.) 

From the analyses of the butter and butter-milk derived from the same churning the 
composition of the serum of the butter ^nd the serum of the butter-milk can be 
calculated. By “ serum is understood the aqueous portion, i.c., everything in the 
butter except fat and salt, and in the butter-mUk everything except the fat. It will 
be found that the butter-serum always contains much more albuminoids and much 



198 


THE ANALYST, 


less milk-sugar than the serum of butter-milk. This will be seen from the following 
table, whioh shows the average composition of the butter and butter-milk from ten 
different churnings, the cream being churned both fresh and after ripening : 

Composition op Bitttkb and Butteb-milk. 

From/rc«^ cream. Prom ripemd cream. 



Butter. 

Butter-milk. 

Butter. 

Butter-milk. 

Albuminoids 

0-64 

3-28 

0-84 

3-37 

Milk-sugar 

0-36 

4-98 

0-39 

4-58 

Ash ... 

0-14 

0-79 

0-16 

0-81 

Water ... 

13-03 

89-74 

13-78 

90-93 

Fat 

83-75 

1-21 

82-97 

0-31 

Salt ... 

2-09 

— 

1-86 

— 


100-00 

100-00 

100-00 

100-00 

From these figures the composition of the butter- 

■serum and the 

butter-milk 

serum can be calculated, as is shown in the following table : 

Composition of Sebum of Butter and Butter-milk. 



VTomfrenh cream. 

From ripened cream. 


Butter. 

Butter-milk. 

Butter. 

Butter-milk. 

Albuminoids 

4-52 

3-32 

5-54 

3-38 

Milk-sugar 

2-47 

5-04 

2-57 

4-60 

Ash ... 

0-99 

0-80 

1-05 

0-81 

Water ... 

92-02 

90-84 

90-84 

91-21 


100-00 

100-00 

100-00 

100-00 


It will bo seen that the serum of butter made from fresh cream contained 1*2(> 
per cent, more albuminoids and 2-57 per cent, less milk-sugar than the serum of the 
butter-milk, and somewhat similar figures were found for the products derived from 
ripened cream. It is evident that the serum of butter cannot contain more of the 
serum derived from butter-milk than would correspond to its content of milk-sugar. 

247 

In the serum of butter from fresh cream there can only be x 100 = 49*01 per cent. 

of serum of butter-milk * and similarly that of butter from ripened cream can only 
contain 55*87 per cent, of the serum of butter-milk. If from the serum of butter this 
calculated amount of the serum of butter-milk is deducted, there will remain a 
re&idue consisting of albuminoids, ash, and water, which will have the following 
composition : 

Composition of the Eesidue found by Calculation to be Present in 



Butter from fresh cream. 

Butter from ripened cream. 

Albuminoids 

5-67 

8-27 

Ash 

1-18 

1-36 

Water 

93-15 

90-37 


100-00 

100-00 


This residue was found to be of very similar composition in all the ten churninga 
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ivbere the creazn had been ehurned fresh ; and in all the ten churnings with ripened 
eream it also had almost the same composition as the average given above, but, as 
will be seen, there was a difference in the composition of this residue according as to 
whether it was derived from fresh or from ripened cream. The proportion between 
fat and residue in the butter was found to be almost the same in both series of 
churnings, inasmuch as 100 parts of fat corresponded to 8*62 and 8*07 parts of 
residue V from fresh and ripened cream respectively. This discovery, made several 
years ago, led me to conclude that a certain relation could be found between the fat 
and this residue, and that perhaps this aqueous albuminoid forming the residue was 
connected in some way with the fat globules in the milk. 

1 therefore made a careful investigation of the albuminoids in butter by the 
following method ; From 1 to 2 lb. of butter were melted at a low temperature until 
the butter-fat had clarihed. The total content of serum and salt separated out as a 
white viscous mass. The butter-fat was carefully decanted off, the serum rinsed 
twice with benzene, afterwards diluted with distilled water, and carefully mixed with 
one and a half times its volume of strong alcohol. A white docculent precipitate 
formed, which contained nearly all of the albuminoids from the butter, together with 
some salt. This was separated by ffltration, washed with 60 per cent, alcohol, and 
extracted with ethet^until all fat was removed. On drying in the air at the ordinary 
temperature, this precipitate was converted into a very fine white powder. After 
drying, it was extracted with distilled water and washed until the washings were 
free from salt, and then treated with a 0 2 per cent, solution of sodium hydrate. 
Under this treatment it swelled very much, and formed a stiff gelatinous mass which 
could take up a considerable amount of water without losing its gelatinous con- 
sistency. Stirred up in a large quantity of water, the voluminous gelatinous 
precipitate slowly settled ; it could only be separated from the liquid by filtration 
with extreme difficulty. After being washed by decantation, brought on to a filter, 
and treated with strong alcohol, it did not lose its gelatinous consistency. By 
subsequent washing with ether and drying in the air it formed a fine, loose, hygro- 
scopic powder of grayish-white colour having the following properties. It was 
insoluble in water, alcohol, and ether, almost insoluble in acetic acid and dilute 
mineral acids at the ordinary temperature. In very weak solutions of sodium hydrate 
or ammonia it swelled considerably without dissolving. It dissolved slowly and 
incompletely in a dilute solution of sodium hydrate, and was precipitated therefrom 
by an acid. Even in concentrated solutions of sodium or potassium hydrate it 
dissolved very slowly and incompletely at the ordinary temperature, somewhat more 
quickly on heating; it then formed a light, yellowish-brown spongy mass. When 
swollen in water it gave the reactions characteristic of albuminoids — Millon’s reaction, 
that with iodine, and the biuret reaction. It contained a considerable quantity of 
sulphur, of which only a small quantity w-^as removed by boiling with alkalies. 
Treated with warm dilute hydrochloric acid, a substance was formed which reduced 
Fehling’s solution. The content of nitrogen of the ash-free albuminoid was found to 
be 14*2 per cent., consequently this albuminoid must be totally different from the 
casein and albumin in milk. As this substance has been found in butter made 
from absolutely fresh cream, it cannot have been formed from the casein in the 
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cream by an alteration brought about daring the ripening process by the action 
6i micro-organisms. The albuminoid in question differs from casein not only in its 
insolubility in weak alkaline solutions and in dilute acetic acid (both of which dissolte 
casein readily), but also in its chemical composition, and by the fact of its yielding, 
S^hen heated with dilute mineral acids, a substance which reduces Fehling’s' solution. 
That the reduction of the copper solution could not be attributed to milk-sugar was 
proved by the entire absence of the colour reaction with a-naphthol before treatment 
with dilute hydrochloric acid. The only albuminoid proper which forms a reducing 
substance on treating with dilute acid is serum-globulin, but it forms considerably 
less thereof than the albuminoid in question. That group of albuminoids which 
possesses this property (the so-called “ gluco-proteids ” — mucin— and several nucleo- 
proteids) differ in chemical composition from the albuminoid in question, as will be 
shown hereafter. This albuminoid forms at least between 60 and 63 per cent, of the 
total albuminoid contained in butter. 

The residue calculated above from the difference between the butter-serum and 
the butter-milk-serum is composed of this new albuminoid. From the composition of 
the butter-serum and of the residue it can be calculated that this albuminoid forms 
over 60 per cent, of the total albuminoid contents of the butter-serum, or the same 
amount as found by direct estimation. - 

It has been shown that more than one-half of the total quantity of the 
albuminoids of butter consists of a peculiar albuminoid differing in its chemical 
properties and its chemical composition from the albuminoids hitherto found in milk, 
viz., casein, lact-albumin, and globulin. As its proportion in butter is, on the average, 
0*46 per cent, by weight, it should be present in the milk in sufficient quantity to be 
identified. As already mentioned, I expected to find it in some way connected with 
the fat globules, and therefore attempted to free these from milk-serum by washing. 
Fresh cream was diluted with four times its volume of water and left for the cream to 
rise, but to my surprise very little cream rose, even after two days' standing. Fresh 
cream was therefore mixed with four times its volume of a 33 per cent solution of 
cane-sugar, and left in a large separatory funnel. After standing for a day a thick 
layer of cream had formed, and the sugar solution below it had an opalescent 
appearance almost like a mixture of skim-milk and water. The sugar solution was 
allowed to drain away, and the remaining cream was again mixed with four times 
its volume of a 33 per cent, solution of sugar. The cream rose quickly and completely, 
and the only slightly opalescent sugar solution could be run off after six hours' 
standing. The cream was washed four times in this way, and as the sugar solution 
from the fourth washing was perfectly clear, it was considered that the cream was 
almost completely free from milk-serum and the albuminoids it contained. In the 
washed cream there was no sign of butter being formed. Stirred in water, it formed 
an emulsion which, even under the microscope, could not be distinguished from fresh 
cream. If the fat globules in milk and cream consist of fat only, and are kept from 
coalescing by the peculiar consistency of the milk-serum, one would expect to see 
them adhere and form grains of butter when the milk-serum has been washed away. 
That the fat globules consist of something besides fat is also proved by the following 
experiment ; The washed cream was shaken up with an equal volume of ether, when 
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only a small portion of the fat solution separated ; the cream^ however^ changed into 
a gelatinous miss, which collected in the upper part of the vessel, and constituted 
about one<hall of the volume of the mixture. On the addition of a few drops of acetic 
acid, and again shaking the solution, all the fat dissolved, and under the clear 
solution of the fat there remained a somewhat opalescent aqueous solution, containing 
a gelatinous precipitate in considerable amount. Just the same phenomena were 
observed on shaking the cream with benzene instead of with ether. 

The attempts to wash the fat globules with water, which bad proved tinsuccess* 
ful, were repeated with more success by using a hand-separator (“ Alpha-Baby*'). 
Ten litres of fresh milk were separated by this machine, the cream mixed with 
8 litres of water, and the mixture separated again ; and in this way the fat globules 
were washed four or hve times. It was found that at each separation the quantity 
of cream obtained, and its concentration", varied according to the temperature of the 
water used. The best result was obtained with water at 35“ C. The cream obtained 
at each separation contained considerably less fat than the cream from the previous 
separation. In some of these experiments the cream was analysed after each 
washing in order to be able to calculate, from the composition of the cream and 
from the quantity of water which had been used, how much serum there would be 
left in the cream. It was found that after four washings the cream ought to be 
nearly devoid of milk-serun^, for the calculation showed that there would be only 
0*003 per cent, of albuminoids derived from the milk-serum present in it, or 0*02 
parts to each 100 parts of fat. But the analysis of the cream revealed the presence 
of 0*1H4 per cent, of albuminoids, or 1-30 parts per 100 parts of fat *, that is, sixty- 
five times as much as that derived from the milk-serum. Four washings were 
therefore considered sufficient to render the fat globules as free from milk-serum as 
could be effected by washing. I have made nine experiments with washing the 
cream either by water in a separator, or by means of sugar solution in a separatory 
funnel, and always found in the washed cream a large quantity of albuminoids, but 
most when the washing was done with sugar solution. As a considerable amount 
of the albuminoid is separated from the cream when this is washed in a cream- 
separator, I conclude that a certain proportion of the albuminoids is found in such 
a state of connection with the fat globules that it cannot be totally removed even by 
a thorough washing with water. In no case was there any formation of butter to be 
seen, and tlie fat could not be extracted by simply shaking with ether or benzene ; 
this converted the cream into a gelatinous mass, in which the fat globules could be 
seen under the microscope apparently in an unaltered condition. By the addition of 
acetic acid and renewed shaking, the mijfture would separate into a clear solution of 
fat and an opalescent liquid containing a slimy substance, which could be separated 
with difficulty by filtration. To obtain this substance, the following procedure is 
advisable : Shake the washed cream with an equal volume of strong alcohol, then 
add twice as much ether 'as the alcohol used, and a proportion of benzol. After 
thorough shaking, the clear fat solution will gather on the top, and underneath a 
tolerably clear alcoholic solution will be found, in which there is a gelatinous preci- 
pitate of albuminoid which can easily be separated by filtration. Washed with 
strong alcohol, and afterwards with ether, and dried in the air at the ordinary 
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tempen^ture, it forma a loose, fine, liygros^pic powder ota grayish-white colour. 
The albuminoid prepared in this way has exactly the same properties as the albu- 
minoid found in butter. It is insoluble in dilute ammonia, acetic acid, or hydro- 
chloric acid; it swells considerably, without dissolving, in weak solutions of the 
alkalies. It is only partly soluble in dilute potassium or sodium hydrate. It gives 
the reactions peculiar to albuminoids, and, when heated with dilute hydrochloric acid, 
yields a substance which reduces Fehling^s solution. The amount of copper reduced 
by 100 parts of the dry ash-free albuminoid is 6*5 parts. The dried and ash-free 
albuminoid contains 14*76 per cent, of nitrogen and 2*2 per cent, of sulphur. For 
comparison I give the proportions of nitrogen and sulphur found in the other fairly 
well-defined albuminoids : 


Serum globulin, from blood of a horse ... 

Nitrogen. 

... 15-86 

Sulphur. 

1*11 

Serum albumin , , , , „ 

... 16-04 

1*80 

Fibrin 

... 16-91 

1*10 

Albumin, from egg 

... 15-25 

1*80 

Albumin, from cow’s milk 

... 15-77 

1*73 

Casein ,, ,, 

... 15-70 

0*80 

Mucin, from salivary gland 

... 12-32 

0*84 

New albuminoid from tvashcd cream 

... 14-76 

2-20 


It will be seen that this new albuminoid contains 1 or 2 per cent, less nitrogen 
than the albuminoids proper, and 2| per cent, more nitrogen than mucin from the 
salivary gland ; also that its content of sulphur is larger than that of the other 
albuminoids, from which it likewise differs in its insolubility in caustic alkalies and 
dilute acids. It is therefore claimed as a new and hitherto unknown albuminoid. 

What is the connection between this albuminoid and the fat globules? I 
thought from the first that the albuminoid might form a membrane around the fat 
globules, and I succeeded in staining the washed fat globules with the aqueous 
solutions of different colours, and the fat globules remained stained even after the 
removal of the excess of staining liquid by thorough washing. It is necessary to 
employ a stain which does not coagulate the albuminoid ; for instance, an ammonia- 
cal aqueous solution of picrocarmine. Under the microscope it was found that the 
fat globules themselves were not coloured, but were surrounded by a stained envelope 
which had the same colour as the stain used. This goes to show that the albumi- 
noid forms a membrane around the globules ; it also explains (1) why the fat 
globules in the washed cream do not adhere together to form butter ; (2) why ether 
does not extract the fat from the washed cream ; and (3) why such cream is no 
easier to churn than ordinary cream ; but that (4) when churned the butter is 
formed just in the same way as when normal cream is churned. These facts, there- 
fore, prove that this albuminoid, which adheres so tenaciously to the fat globules that 
it cannot be separated by washing, forms a mucoid membrane* around each globule. 

To find the amount of mucoid substaywe surrounding the fat globules in cow's 
milk, I assume that all, or nearly all, of this substance is left when the cream is 
washed with a strong sugar solution, and that washing with water removes a con- 

* By the tenn membrane is not meant a solid film or skin, but merely a layer, a semi-fluid, viscoufi 
envelope. 
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•tiderttble of it. In* the washed cream I found 0*363 parts of nitrogen to each 
100 {^aii}8 of fat. The albuminoid in the membrane contains 14*76 per cent, of 
mftifogQn ; therefore 100 parts of fat will correspond to 2*459 parts of albuminoid.^ 
The amount of water and ash in the mucoid membrane is calculated from the 
analysis of butter and butter>milk from the same churning, in the way explained in 
the beginning of this paper. From thirteen different churnings of absolutely fresh 
ereani the percentage composition of the mucoid substance in the butter was found 
io be : 


Albuminoid ... 


Mucoid Substance in Butter 
from Fresh Cream. 

6*42 

Ash 


1*03 

Water 


... 92*55t 


Total 

... 100*00 


It is probable that the mucoid membrane of the fat globules is not altered in 
•composition by churning at the ordinary temperature. The composition given above 
can therefore be taken as the correct composition of the mucoid membrane at the 
ordinary temperature. Having found to each 100 parts of fat in the washed cream 
12*459 parts of dry albuminoid free from ash, the amount of mucoid substance of the 
above composition corresi)onding to 100 parts of fat is calculated to be 38*4 parts. 
The proportion between fat and membrane in the milk-globules is therefore as 
100 : 38, or the globules consist of 72*5 per cent, of fat and 27*5 per cent, of mucoid 
membrane. According to my determinations, the specific gravity of the milk-fat at 
15“ C. is 0*9335, and that of the mucoid substance of the above composition is 1*0228. 
The proportion between the volume of fat and the volume of mucoid membrane 

100 38 

around the fat globules is, therefore = 2*883. If the radius of the 

globules with the membrane is called </», and .the radius of the fat globules proper 
is called r, we have : 

. , = 2-883; or, 

</> - l*104r. 

The thickness of the membrane (<^ - r) is equal to 0*104 r, or about one-tenth of 
:the radius of the fat globule. The specific gravity of the globule with the mucoid 
membrane is 0*9565, or appreciably higher than the specific gravity of the butter-fat. 

The results of these investigations as to the structure of the fat globules in cow’s 
milk enable us to explain several facts which have hitherto been somewhat inex- 
plicable. It has already been mentioned that it is impossible to extract the whole of 
the fat from the milk on shaking out with ether, for the simple reason that the 
mucoid membranes prevent the ether from coming in contact with the fat of the milk 

* Tt will be remembered that by washing with waiter only 1 *30 parts of albuminoids were left in an 
•experiment referred to above. 

*f It must be distinctly understood that this composition refers only to the mucoid in butter churned 
.troin fresh cream at the ordinary temperature. At raised temperatures water is given off. 
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globules. It has further been mentioned that the globules in washed cream, o» 
being shaken with ether, form a voluminous gelatinous mass, no solution of the tat 
taking place, for the fat globules remain apparently unaltered in the jelly. Thia 
gelatinous mass is formed by the swelling of the mucoid membranes, which are able 
to absorb ether in a large amount. The mucoid substance surrounding the fat globulea 
absorbs readily ether or benzene, and forms with these a perfectly clear jelly, and it 
is impossible to perceive small quantities of this swollen mucoid substance in the fat 
solution. This is of some importance in connection with several methods for esti- 
mating the amount of fat in milk. 

In the volumetric process of Soxhlet the fat is extracted by shaking the milk 
with a certain amount of potassium hydrate and ether, and estimating the specific 
gravity of the ethereal solution of fat by means of a special apparatus. It is evident 
that the value of this method depends upon whether the fat is completely extracted" 
from the milk, and whether the ethereal solution contains nothing but fat. Experi- 
ence has shown that in sonae cases it is impossible to get the fat extracted completely 
from the milk, as a jelly is formed which collects on the top of the mixture, while 
very little clear fat solution is formed. At other times the method of Soxhlet yields 
too high a result, and this is evidently due to the circumstance that the fat solution 
contains some of the swollen mucoid substance, which raises its specific gravity. 
The same observations apply to the method described by Bcise, in which the milk is 
shaken with ether and petroleum ether after the addition of a certain amount of 
ammonia, the fat solution being evaporated in a small tared flask, and the dry fat 
weighed. As the mucoid substance swells considerably under the Influence of 
ammonia, it is very likely that the fat solution obtained by Biise’s method always 
contains some mucoid substance. In experiments in my own laboratory, estimations 
of fat in milk gave in nearly every case a higher result by Riise’s method than by that 
of extraction after complete drying with kaolin powder. On an average of /3(X) esti- 
mations, 0*04 per cent, more fat was found by Rose’s method. In estimating the fat 
in butter-milk by Rose’s method, a still greater discrepancy was found. From the 
average of the analyses of 82 samples of butter-milk, 015 per cent, more fat was 
found by Rose’s method, the limits being O il and 018. In the fat extracted by 
Rosens method a nitrogenous substance was proved to be present. This difference in 
the results of analysing milk and butter-milk by Riise’s method can be shown to be 
in relation to the amount of mucoid substance in the milk and butter- iiiilk. Dunng 
the process of churning about three-quarters of the membrane is removed from the 
globules and left in the butter-milk. While, therefore, fresh milk contains about 
1*2 per cent, of mucoid substance (containing about 6 per cent, of albuminoid), butter- 
milk contains 5 per cent, of mucoid substance, or four times as much as fresh milk ; 
and the excess of fat found by Rose’s method was just four times as great when 
analysing butter-milk as when analysing fresh milk. To extract the milk-fat alone 
by means of ether or petroleum ether, it is necessary to completely dry the mucoid 
membrane, as is done when analysing milk by Adams’ and several other methods. 
Even where the milk is treated with strong sulphuric acid before separating, as in> 
the processes of Babcock, Lindstrom, and Gerber, the fat is not pure. The fat, when 
cooled down until it has solidified and examined under the microscope, is found to 
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contain minute drops of water, similar to those found in butter. These drops are 
formed by mucoid substance which has not been separated from the fat. 

The membranes around the fat globules prevent them from adhering. To make 
them adhere — to become batter — ^the membranes must be for the greater part 
removed, as is done by churning ; but even after the fat globules have been united to 
form butter, it is likely that each globule is still surrounded by an extremely thin 
membrane, because many of the globules can again be separated by simply squeezing 
the butter to a very thin layer. In the edge of such a layer the microscope reveals, 
especially With dark stage illumination, a number of fat globules separated from the 
margin of the butter layer, which swim about in an isolated condition in the water 
that is squeezed out of the butter. The greater part of the membranes is removed 
during the churning, and when they have been sufficiently reduced, the fat globules 
adhere together and form small butter-grains with the remaining part of the meni- 
branea These latter are enclosed by the globules, and when examined under the 
microscope in a thin layer of butter have the appearance of very minute drops of 
water. In this way the numerous very minute drops of water found in butter are 
formed ; they consist, in fact, not of water, but of the watery mucoid substance. As the 
churning proceeds, the small butter-grains join together to form larger grains, thereby 
enclosing particles of butter-milk, which can be seen in the butter as larger drops. 
The larger particles of butter-milk may be removed by working the butter, but the 
microscopically small drops, partly formed by the mucoid substance enclosed between 
the fat globules, cannot be removed by any amount of working the butter. These 
small drops form an essential constituent of butter, and give it that characteristic 
appearance, consistency, flavour, and taste, which distinguish it from pure butter-fat. 
About one-half of the amount of water present in butter is derived from the amount 
of mucoid substance it contains, which, on the average, is present to the extent of 
7 per cent, by weight. The peculiar structure of butter can be seen when a lump of 
butter the size of a pin’s head is gently pressed between the slide and cover-glass to 
a thin layer without squeezing any of the aqueous portion out of it. Examined under 
a lower magnification of about 100 diameters, by ordinary illumination with central 
light, and with a suitable diaphragm, large liquid drops will be seen, and, besides 
these, a countless number of small spherules, varying in size from mere points to 
large drops (Fig. A in the plate opposite page 207). In the usual explanation of 
this microscopical appearance, the numerous very small spheres are regarded as fat 
globules. But this i$ not correct ; all the spherules seen in a layer of butter when 
examined in this way are, without exception, liquid drops ; the fat globules are abso- 
lutely invisible with this kind of illumination. If the layer of butter is submitted to 
further pressure, whereby the larger water-drops are squeezed out, its thickness can 
be reduced to about the one-hundredth of a millimetre or less. When this is 
examined under a magnifying power of about 500 di&meters, and with ordinary 
central illumination, a large number of spherules, varying greatly in size and having 
a dark edge, will be observed ; these are all separated from one another, leaving some 
vacant places (see Figs. B and G). They all evidently consist of the same substance, and, 
as many of them are much too large to be fat globules, and as they are all separated, 
none of them can possibly be fat globules. If the illumination is changed to dark- 
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gcoand illumination, the Bimilarity between these spherules and fat globules dis* 
appears, and they are found to be water-drops, with a bright reflecting surface (see 
Eiga D and E). Their aqueous nature is also proved by the fact that many of them 
contain micro-organisms moving briaUy about, and this is only possible in an aqueous 
liquid. Further, the drops are colored by aqueous solutions of coloring matters, 
but they remain uncolored when a thin layer of butter is treated with osmic acid. 

It is not impossible, however, to see the fat globules in a thin layer of butter. 
By ordinary central illumination nothing but the liquid drops can be seen (Fig. C), 
but by dark^ground illumination it is possible, in a very thin layer, to stee the fat 
globules as faint circles, very different in appearance from the luminous drops 
(Fig, D). The thinner the layer, the more distinctly can the fat globules be seen, 
and near the edge of an extremely thin layer of butter, with dark-ground illumina- 
tion, they sometimes present an appearance like pebbles on the seashore (Fig. F, 
where only a few blurred drops are seen, the many faint circles being all fat globules). 
A comparison between the two Figs. E and F in the plate is very instructive. They 
are both taken under the same magnifying power (550 diameter), with the same form 
of illumination, and represent thin layers of butter. In E nothing is seen but liquid 
drops, evidently of the same nature as the larger drops seen in Fig. D, while in F 
hardly anything but fat globules. 

It butter is melted by being placed in boiling water, the butter-fat does not 
collect as a clear fatty layer, but a cream-like layer is formed, in which the micro- 
scope reveals the same structure as in the original butter. When butter is melted, 
a white precipitate forms, which consists of the mucoid membranes, the butter-milk, 
and salt. If the fat is decanted, the precipitate, after being washed with ether, is 
seen, under the microscope, to consist of a countless number of microscopic watery 
drops. Butter, therefore, is a conglomerate of fat globules interspersed with a 
countless number of very minute liquid drops, of which the smallest and most 
numerous are formed by the mucoid substance originally coating the fat globules. 

A comparison of Figs, D and E, both showing the liquid drops in a thin layer of 
butter with the same power (550 diameter), will show how various the size and 
number of these drops may be in different kinds or qualities of butter. I have made 
a very close study of this subject, and have found that in the best clear waxy butter 
the number of drops in a cubic millimetre is between three and four millions. ' In a 
kind of butter, which it is not desirable to make, being generally bitter and of an opaque 
or thick appearance, the number is on the average thirteen millions. This kind of 
butter is sometimes found as light streaks or patches in a clear waxy y^llow butter. 
Fig. D shows the structure of the clear waxy butter, Fig. E of the “thick ” butter. Some 
butter is apt to give off brine. This is not necessarily a proof that it contains a large 
amount of water, but I have found that in such butter some very large drops are 
generally present (Fig, D). *These are removed when the butter is carefully worked, 
but no amount of working will remove the very small drops. The “ thick butter 
nmy sometimes contain as much as 18 per cent, of water in small drops. This water 
cannot be removed, and the butter appears dry, while a “clear'* butter, containing 
Ima than 14 per cent, of water, some of which is present as large drops (as in Fig. i>). 
Buy appear wet and give off brine. , 
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I have found that this different structure of butter— the difference in the aiae 
md number of these liquid drops — is caused by changes in the mucoid substanoe, 
brought about by the action of special micro-organisms during the ripening of the 
dream. Some bacteria which cause milk to turn bitter often make the butter 
thick/* Le., give it a large content of small liquid drops. 

RESUME. 

The fat globules in milk are coated with a mucoid substance forming a mem- 
brane around each globule. These membranes or semifluid envelopes are retained 
when the fat globules are washed free from milk-serum. The membranes can be 
stained and seen under the microscope. The mucoid substance of the membranes 
is found also in butter as minute liquid drops, and forms over 60 per cent, of the 
total albuminoid content of butter. It can be proved by a simple calculation from 
the composition of butter-serum and butter-milk-serum that butter-serum contains 
an aqueous albuminoid. The albuminoid in question differs from the albuminoids 
hitherto known. 

Butter is a conglomerate of the fat globules of milk, interspersed with numerous 
minute liquid drops, of which the smallest consist of mucoid substance, the largest 
of butter-milk. The structure of the butter and the number of liquid drops it contains 
is partly dependent on the kind of micro-organisms present during the ripening of 
the cream. 

Photomickogkaphs of Thin Layers of Butter. By PitOF. V. Storch. 

Power : Fig. A x 93 diameter ; Figs. B to F x 550. 

Figs. A, B, and C, by central illumination. 

Figs. D, E, and F, by dark-ground illumination. 

Fig. a. — S ome large drops of butter-milk are seen. All round bodies down to the 
smallest specks are drops of butter-milk and mucoid substance. Thick- 
ness, 0*022 mm. 

Fig. B. — Liquid drops in butter, the larger drops have been squeezed out. Thickness, 
about 001 mm. 

Fig. C. — Liquid drops in a ‘‘clear** butter, which gives off brine. Thickness, 
001 mm. 

Fig. D, — The same object as in C, with dark -ground illumination. Some fat globules 
are seen in the dark spaces between the luminous water-drops. 

Fig, B. — Liquid drops in “ thick ** butter. Thickness, 0*008 mm. 

Fig. F. — Fat globules in the thin edge of a very thin layer of butter. 

Discussion. 

The President having invited discussion, 

Mr. Richmond said that, owing to the courtesy of Mr. Faber, he had had the 
^vwtage of reading through Professor St0roh*s paper. He had also been perform- 
ing some experiments, though he was grieved to say that, on account of ill-health, he 
had not been able to make these experiments as extensive as he oculd have wished 



THE ANALYST. 


them to be. On oertain points he was able to confirm whp,t Professor Storoh had 
said. He had succeeded in separating the substance described by a slight modifiesr 
tion of the method given in the paper. He had taken cream, and washed it with 
cane-sugar solution until all the milk-serum was washed out. Treatment with 
alcohol, ether, and benzene produced a substance agreeing in its properties with the 
substance described. He had also taken butter>milk, and passed it through a 
separator, obtaining a large deposit. He had not been able to estimate the quantity 
of this deposit, nor to make an extended examination of it, but it seemed to corre- 
spond in its properties with the substance described. Microscopical examination 
showed that the substance obtained from butter-milk was not in a state of absolute 
purity. It contained small quantities of vegetable matter (probably derived from the 
dust of the air) and cells of the udder, which were always present in the deposit found 
on the inside of the drum of a separator. It also contained a substance having some- 
what the appearance of membranes which had been burst, and consisting of partially 
globoid forms, which appeared to have undergone considerable rough treatment. 
Innumerable micro-organisms were present in these globules. It could hardly be 
expected that this substance would agree in all its properties with that described by 
Professor Storch, owing to the presence of the micro-organisms, which would probably 
cause a certain amount of change. There were certain points on w'hich he could 
hardly agree with Professor Storch. If around the fat globule there was a membrane 
the proportion of which was 38*5 to 100 of fat, it might be expected that cream con- 
taining 50 or 60 per cent, of fat would contain a large quantity of this membrane. 
For instance, cream containing 50 per cent, of fat might be expected to contain about 
19 per cent, of the membrane, leaving 31 per cent, of milk-serum. He had therefore 
thought that by estimating the milk-sugar and proteids in cream, one should get con- 
clusive evidence as to its presence or absence. He had accordingly made a few 
analyses of cream, a typical one of which was as follows : 

Water 39*37 

Fat 56*09 

Milk-sugar 2*28 

Proteids ... 1*57 

Assuming that all except the fat had the same composition as the separated milk 
obtained at the same time (neglecting the small quantity of fat contained by the 
latter), he had calculated that it should contain 2*23 per cent, of milk-sugar and 
1*55 per cent, of proteids; whereas if Professor Storch's theory were correct, the 
figures should be about half those amounts. He had found in the case of other 
samples of cream that the estimated milk-sugar agreed with that calculated from the 
composition either of the milk or of the separated milk obtained at the same time. 
The analysis given above was made on the actual sample from which the substance 
was prepared, so that it must have been present in the sample ; but no evidence was 
given by these figures that it was present in the quantity indicated by Professor 
Storoh, or that the membrane was composed of an albuminoid having the composi- 
tion stated in the paper. He thought that the evidence advanced by Profqssor 
Storch as to the presence of a membrane was not altogether conclusive. The two 
points relied on by Professor Storch were, firstly, the staining round the fat globules; 
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ftnd, Beocmdly, their behaviour with ether. It was quite possible to explain these 
points without assuming the presence of a membrane. If the physical properties of 
very small globules were considered, it would be seen that the pressure on the sur- 
faces of these globules must be large, and that there must be practically a condensed 
layer of liquid around them. It seemed to him quite reasonable to suppose that if a 
stain got into this layer it would not be easily washed out, even though the layer 
might not necessarily be solid or semi-solid. It also seemed to him that a mixture 
of small globules of fat with water must be considered as a mixture of two liquids 
which were not soluble one in the other, separated by a semi-permeable membrane. 
It should be pointed out that no material membrane need exist ; the surface between 
water and air was almost a perfect semi-permeable membrane, yet nO actual mem- 
brane was present. The quantity of ether dissolved in the fat was proportional to 
the quantity dissolved in the water, and to the difference between the maximum 
solubility of ether in water and in fat. The fat in milk was almost wholly in a solid 
condition, a condition by no means favourable for dissolving ether ; and therefore it 
seemed quite possible to explain the phenomena observed by Professor Storch when 
cream was treated with ether, without assuming the presence of a membrane. With 
regard to Professor Storch’s further arguments based on the evidence furni^ed by 
the difference between Storch’s own method and that of Rose, it need only be pointed 
out that butter-milk differed in many respects from milk to show bow purely circum- 
stantial this evidence was. The appearance of water-globules in the fat separated in 
the Babcock and other processes when cooled was no argument as to the presence of a 
membrane ; the known solubility of water in hot fat had apparently been overlooked. 
In conclusion, his opinion was that Professor Storch had established the presence of 
a new albuminoid in milk, but that the view that he adopted as to its forming a 
membrane round the globules appeared to be insufficiently supported by the evidence 
obtained and in contradiction to some of the known facts. He might throw out a 
suggestion that Professor Storch’s albuminoid might be the protoplasm of the cells in 
which the milk was secreted. 

Mr. Hehnek said that the question which this paper revived was one which had 
seemed to be practically decided in favour of the non-existence of a coating on the fat 
globules. No doubt very many phenomena connected with the physical properties of 
milk were more readily explicable if the fat globules were assumed to be coated, but he 
must say for himself that he was not at all convinced that the fat globules were really 
coated. The substance described was a very extraordinary substance, differing from 
any albuminoid known. He would have liked to see actual microscopical representa- 
tions of the isolated substance ; being, as he understood, quite insoluble in most 
reagents, it ought to retain its characteristics more or less when isolated. He would 
like to know whether the substance was acted upon by gastric juice, and could be 
dissolved in this way from the fat globules. Being an albuminoid, it would probably 
be peptonized, and in that case the fat globules would run together at once without 
any mechanical treatment if it were really only the presence of an albuminoid sub- 
stance which prevented their cohesion, instead of the physical causes to which it was 
attributed by those who contended that the fat globules became connected. He 
would also suggest that the production of a considerable quantity of Pehling reducing 
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Bubatanoelay hydrochloric acid might be due to the celluloBe which would undoubtedly 
be preaent, seeing that there would be numerous micro-organisms present containing 
cellulose, which when acted upon by hydrochloric acid should yield sugar. 

Mr. A. C. Chapman remarked that it was well known that certain albuminoide 
possessed the property of yielding, op boiling with hydrochloric acid, a substance 
reducing Fehling's solution. He had himself found that such albuminoids existed in 
yeast. 

Mr. Allen said it was a well-known fact that bodies of the mucin class had a 
constitution allied to that of the glucosides, being compounds of a proteid with 
animal gum, which latter body yields a reducing unfermentable sugar by boiling 
with dilute sulphuric acid. 

Mr. Faber said it was gratifying to find that Mr. Bichmond had succeeded in 
preparing the substance in question. The most important point seemed to be the 
actual existence of the body. Mr. Bichmond had found that it did exist, but had 
failed to find it in so large a quantity as Professor Storch. In trying to find it, 
however, he had used a method slightly different from that used by Professor Storch. 
Professor Storch had tried to produce the albuminoid from very thick cream, but 
had found that this method did not answer. He had concluded, differently from 
Mr. Bichmond, that his failure to find it in the thick cream was due to the fact that 
it had been separated from the fat. Not being a perfectly solid body, it Was not at 
all unlikely that during the process of separation it was removed from the fat 
globules. Its specific gravity was appreciably higher than I, and that of the butter- 
fat being less than 1, it was not at all unlikely that during the treatment in the 
separator these two semi-fiuid bodies should separate. It was to be pointed out that 
the membrane was not, as Mr. Bichmond seemed to consider, a solid membrane. It 
was a semi-fluid, and the difference between a condensed layer of something else and 
the semi-fluid mucoid substance was therefore very small, and the possibility of 
explaining the phenomenon in a different way was, he thought, hardly sufficient to 
completely discount Professor Storch’s explanation. Mr. Hehner was not convinced 
of the existence of this peculiar substance, or, at any rate, of its presence as a mem- 
brane, and asked if it was not possible to ocularly prdve its existence. When the 
cream was churned and the mucoid substance broken away from the fat globules, 
some of it remained enclosed with the fat globules, forming small mucoid drops. 
These drops retained their shape. If butter were melted at a low temperature, a 
precipitate was formed under the clear butter-fat, and if this precipitate were rinsed 
with ether or benzene and examined under the microscope it would be found to 
consist of these watery or mucoid drops, which retained their shape, and did not 
run together, as would have been the case in an aqueous solution of an albuminoid; 
The question as to whether a reducing substance could be formed from the cellulose 
Bunrounding the micro-organisms in the cream was one to which, he regretted to say^ 
he felt unable to reply; Assuming, however, that the micro-organisms were actu^kUy 
surrounded by cellulose, it would seem that if their number was such that the cellulose 
coating them could reduce 6^ parts of copper per 100 of fat, it would be the easist 
thing in the world to see them, and he could hardly imagine that Professor Btareh 
would ha^ye failed to notice them. That reducing substances were formed from other 
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albttxniQcrfdB on boiling with hydroohlorio acid was of course well known to Professor 
Storch, and was duly mentioned in the paper. Of the albuminoids proper, serum 
globulin gave off a r^ucing substance, though in smaller quantity than the body 
under consideration ; and similar reducing substances were formed in considerable 
quantities from compounds of the mucin group. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Reagents distinguishing between Raw and Boiled Milk. R. Dupouy. 

{Bull, (h la Soc, Phartn. Bordeaux, March, 1897 ; through Jour. Phami. Chim., 1897, 
397, 398.) — Guakicol. — One c.o. of a 1 per cent, aqueous solution is added to an equal 
volume of the milk, and then one drop of ordinary commercial hydrogen dioxide. 
An immediate yellow colour is produced in the case of raw milk, while with boiled 
milk the mixture remains colorless. 

Hydroquinovc. — One c.c. of a freshly -prepared 10 per cent, aqueous solution, 
mixed with. 3 c.c. of raw milk and fifteen drops of commercial hydrogen dioxide, 
gives an immediate rose coloration, and the mixture, after standing for three or four 
minutes, deposits green crystals of quinhydrone, C^H 40 .^*CY>H^( 0 H).j. 

Pyrocatechin . — One c.c. of an aqueous 10 per cent, solution, mixed with an 
equal volume of raw milk, produces, after the addition of a drop of hydrogen dioxide, 
a yellowish-brown colour. 

a-Naqdithol. — An aqueous solution, mixed with raw milk and a drop of hydrogen 
dioxide, gives a violet-blue colour. /^-Naphthol treated in the same way produces no 
colour. Hence this reaction distinguishes between the two naphthols. 

Paraphenylcne diamine. — Several centigrammes are dissolved in 1 c.c. of water, 
and to the cooled solution an equal volume of milk and one drop of hydrogen 
dioxide are added. If the milk is raw, a very dark violet colour is produced. This 
reaction is very sensitive, and can be used with watered and skimmed milks, which, 
with the preceding reagents, give the colorations, but with less intensity than 
normal milk (see also Analyst, this voL, p. 104). C'. A. M. 


On the Albuminoids of Cow’s Milk. E. Storch. {Monatslief. Chein., 1897, 
xviii,, 244-281.) — The author claims that his experiments confirm Hammarsten’s con- 
clusion that there is only one kind of casein present in cow’s milk. On saturating 
milk with sodium sulphate, magnesium sulphate, or sodium chloride, this casein is not 
precipitated unchanged, but is decomposed into two bodies of similar composition, one 
of which is precipitated. The casein can be precipitated in ant unaltered form by 
tnesinB.of acetic acid, and it is possible that simultaneous saturation with two of the 
three above-named salts might also cause it to separate without decomposition. 

0. A. M. 
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On the Cause of the Coagulation of Heated Milk. B. Bardaph. {Monatshef, 
Ghem.f 1897, xviii., 199-216.) — The author’s investigations have led him to the con- 
clusion that the view of Gazeneuve and Haddon that the coagulation of heated milk 
is due solely to the action of the acids produced by the oxidation of lactose is 
incorrect. Preliminary experiments showed that the times and temperatures required 
for the complete coagulation of fresh milk were : At 100®, about twelve hours ; 
110®, five hours ; 120®, one and a half hours ; 130®, one hour ; 140®, twenty minutes ; 
150®, three minutes. The partial separation of albuminoids which occurred on heating 
milk for several hours at a little below 100® was regarded by the author as quite 
distinct from coagulation proper. Throughout the subsequent experiments the time 
and temperature adopted were one hour and 130® respectively, and the milk was 
heated in an autoclave to avoid frothing. 

Fresh milk coagulated at this temperature, and the clear serum, when distilled, 
yielded as the result of many determinations not more than 0 003 gramme of formic 
acid per 100 c.c. On adding 3 c.c. of 20 per cent, sulphuric acid to the coagulated milk, 
the amount of formic acid increased to 0 03 gramme. A subsequent determination 
of the volatile acid by distilling fresh milk with the same proportion of sulphuric acid 
gave 0*004 gramme. Hence the difference between this result and the preceding one 
is ascribed to the volatile acids liberated from combination by heating milk at 130''. 
This amount of acid is too small to produce coagulation in the cold, for Which 
an acidity of 0*13 per cent, (calculated as acetic acid) was required (Hammarsten, 
0*075 to 0*1 per cent.). As regards the combined action of heat and acid, fresh 
milk, boiled with increasing small amounts of acetic acid, first showed signs of 
coagulation with 0*055 per cent. ; but coagulation was not complete until the jjer- 
centage reached 007 — an amount considerably in excess of that produced by heating 
fresh milk at 130®. Therefore the possibility of the volatile acid being the sole cause 
of coagulation was out of the question. 

A 5 per cent, aqueous solution of lactose heated for an hour at 130® still showed 
a neutral reaction ; but on heating the solution with 0*5 per cent, of hydrogen 
disodium phosphate at 100® or 150" the liquid became acid. Equal volumes of fresh 
milk and an aqueous solution of lactose containing hydrogen disodium phosphate, 
and previously heated at 130*", were then mixed, but there was no alteration in the 
milk, even when heated on the water-bath for a short time, or boiled once. Hence 
neither the volatile nor the total acids produced by the oxidation of lactose can be 
taken as the exclusive cause of coagulation. 

The behaviour of solutions of pure casein was next studied. Eight grammes 
were dissolved in 80 c.c. of water containing 0*8 gramme of hydrogen disodium 
phosphate, and the solution heated for an hour at 130®. A partial coagulation 
occurred, but a further deposit could be obtained from the filtrate on the addition of 
acetic acid. In a solution of half the strength coagulation was retarded, and in very 
dilute solution was altogether absent. A solution of casein in dilute sodium hydrate 
subsequently neutralized with hydrochloric acid behaved in a similar manner, show- 
ing only incipient coagulation. But a solution of 4 grammes of casein in 110 c.c. of 
water containing 0*4 gramme of hydrogen disodium phosphate, mixed with an equal 
volume of 10 per cent, lactose solution, completely coagulated. 
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A similapr Bolution of easein heated for an hour at 130'' gave, as before, incipient 
coagulation. The ooagulum was filtered off, and the filtrate mixed with an equal volume 
of lactose solution containing hydrogen disodium phosphate, and previously heated 
at 130*. On now boiling the mixed solution, the remaining casein was precipitated, 
and the coagulum and filtrate appeared in every respect like those obtained with milk. 
From these facts, the author concludes that the coagulation of milk on heating is 
due to the alteration of the casein by heat into such a state that it can be precipitated 
by the small amount of acid derived from the lactose, which is otherwise incapable 
of affecting it. C. A. M. 


Estimation of Pat in Separated Cream. M. WeibuU. {Chem. ZeiL, 1897, 
xxi., 333.) — This process is based on the fact which had been previously indicated by 
Biohmond, that the ratio of water to solids-not-fat is the same in separated cream as in 
milk. This ratio for the cows usually bred in Mid and North Germany, and in South 
Sweden he takes at 8*7 ; and his formula for calculating the fat is F — 1*1 T — 9*5. A 
number of analyses of sweet and sour cream are appended, showing a mean difference of 
0*5 per cent, (maximum 0*9) between the amounts of fat obtained by extraction and by 
calculation ; and as he lays down the principle that for the commercial examination 
of cream a process is sufficiently exact if it gives results within 1 per cent, (or at the 
most 0*5 per cent.) of the truth, he holds that the method is perfectly suited for 
ordinary pmposea. In the case of cream adulterated with water, the process causes 
the sample to be returned somewhat below its actual value — a point rather in its 
favour. Creams obtained by the old method of skimming do not yield quite such 
concordant results ; but of twenty-five specimens only two gave differences of 2 per 
cent. A lengthy table calculated from the above formula is also included in the 
paper. F. H. L. 


Identification of Genuine Butter, and a Method for distinguishing between 
Different Pats. A. von Asboth, {Chc?n, Zeit, 1897, xxi., 312.)— For the examina- 
tion of butter the author determines in the usual manner the foreign ingredients — 
water, casein, and salt — the melting-point, and the free acids ; but he obtains the 
Kottstorfer, Keichert, and Hehner numbers in a different way. His process depends 
on the fact that the lead salts of the soluble fatty acids are also soluble in water, 
while those of the insoluble acids are equally insoluble. 2*5 grammes of the sample 
are heated with 25 c.c. of semi-normal alcoholic potash, and the excess of alkali is 
titrated with acetic acid of equivalent strength to determine the saponification 
number. The residual liquid is then washed into a 300 c.c. stoppered cylinder 
containing 150 c.c. of water and 30 c.c. of a 10 per cent, solution of lead susetate, and 
the whole is well shaken until the precipitate adheres together and the liquid has 
become clear. It is next thrown on a filter of thick strong linen, and both the 
cylinder and precipitate washed with cold water. The lead salts of the insoluble 
acids are freed from moisture by squeezing them thoroughly, removed from the cloth, 
and put back into the cylinder. 200 c,c. of ether are added, and the mixture agitated 
till the solid mass is completely broken up. It is rinsed into a 250 c.c. oil burette, 
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excess of 1:4 HCl introduced, and shaken until the ethereal layer becomes eleiur^ 
The acid is then run off, and the ether washed with water till neutral. The volume 
of the liquid is read, 60 c.c. are evaporated and dried to constant weight, and another 
60 C.C. evaporated, dissolved in 50 c.c. of alcohol, and titrated with potash. The 
Hehner number is derived from the weight of the dry residue; while the figure 
obtained on titration, deducted from the saponification number, gives the Reichert 
number. The lead precipitate does not adhere to the filter-cloth, but may be easily 
and completely removed by the lingers or a knife ; and the whole process is exact, 
free from manipulative difficulties, and can be carried out — except the drying of the 
acids — in an hour. 

The author’s method for distinguishing between different fats is based on an 
attempt to identify each variety by the proportion of oleic acid it contains. Three 
grammes of the sample are saponified in 50 c.c. of alcohol and 1 or 2 grammes of 
caustic potash. Pheuolphthalein is added, and the solution neutralized with acetic 
acid. It is then treated with lead acetate as above, and the insoluble lead soaps 
collected on the linen filter. The cylinder is drained from the water, the precipitate 
and 150 c.c. of ether put in, shaken up, and allowed to rest over night. A funnel and 
a thick filter-paper large enough to hold the solution and the washings are placed in 
the oil burette, moistened with ether, the contents of the cylinder thrown thereon, 
and covered with a dial-glass. The insoluble matter is washed three times with 
ether — using not more than 100 c’c. altogether— in order to make certain that the 
whole of the lead oleate is dissolved. The filtrate in the burette is acidified with 
HCl, shaken up, and washed as before. The total volume of the ethereal liquid is 
read off, 50 c.c. are evaporated in a beaker on the water-bath, taken up in alcohol, and 
titrated with decinormal acid. The amount of alkali used multiplied by 0*0282 gives 
the oleic acid in the ether, whence may be found the quantity existing in the fat. 
Examined in this manner, ten different samples of butter gave 33*72 to 37*40 (mean 
34) ; several margarine butters, 45*48 to 46*0 ; oleomargarines, 42*61 ; baker’s fats, 
52*73 to 53*37 ; six lards, 56*91 to 58*08 ; six goose fats, 64*97 to 67*29 ; one mutton 
tallow, 25*44 ; four beef tallows, 33*03 to 33*95 ; and two “ market fats,” 47*76 to 48*69 
per cent, of oleic acid respectively. It will be seen that the figures for each separate 
substance agree closely, except in the case of butter itself (and here the variation is 
not serious) ; and the values of all the other fats are very different, with the sole 
exception of beef tallow, which, however, may be readily distinguished from genuine 
butter by its difference in consistency and melting-point. 

The author holds that butter may be identified by determination of the melting- 
point, saponification, Hehner, and Reichert numbers ; but when it is a question of 
what or how much foreign fat has been added, the new process, in conjunction with 
a qualitative examination, is distinctly preferable to any other. 

F. H. U 


Properties of Oil of Egg. M. Eitt. {Chem. Zeit, 1897, xxi., 303.) — The oil 
was prepared by extracting with ether the hard-boiled and dried yolks of the (heai^) 
eggs, evaporating the solvent, and removing the lecithiue and other suspended matter 
by filtration through a hot funnel. Forty eggs gave 082 grammes of dry yolk, oew^ 
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taining 181 grammes of pure^ oil, or 19 per cent. It has an orange-yellow colour, is 
partially solid at ordinary temperatures, gives the Hager-Salkowski’s reaction for 
oholesterin, and yields a solid elaidin. Its constants are as follows : 


Oil. 

Sp^ific gravity at 15“ ... 0*9144 

Acid number 1*2 

Saponification number (mean) 190*2 

EtW number 189 0 

Iodine number ... ... 721 

Hehner’s number 95*16 

Beiohert-Meissl number ... 0*4 

Glycerin, per cent 10*4 

Lecithine, per cent 0*2 

Cholesterin, per cent, ... 1*5 


Fatty Acids. 

I Melting-point 36-39* C. 

Saponification number (mean) 194*9 
1 Iodine number (mean) ... 73*7 

Acetylated acid number .. 189*7 

Acetylated sapon. number . . . 201*6 

Acetyl number 11*9 

Mean molecular weight ... 285*0 


The lecithine was determined by fusing the fat with potash and nitre, 
estimating the phosphoric acid in the residue with molybdate, and multiplying the 
amount found by 11*366. Using Benedikt's formulai for the calculation of the fatty 
acids, these become : 


Oleic acid . . . 
Palmitic acid 
Oxy- (? stearic) acid 
Stearic acid . . . 
Cholesterin ... 


81*8 per cent, 
9*6 „ 

6*4 

0*6 „ 


100*0 

The oleic acid in the oil itself is therefore 81*3 per cent., or, calculated from the 
iodine absorption of the fat, 83*6 per cent. 

F. H. L. 


The Detection of Arachis in Chocolate. A. Bilteryst. {BiilL de VAss, beige, 
1897, X., 447-452.)— According to the author, roasted earthnuts are frequently mixed 
with cocoa in the manufacture of chocolate, especially in Spain. In such cases a 
microscopical examination of the chocolate freed from fat and sugar will detect 
arachis starch, which has characteristic voluminous granules which can readily be 
measured. A portion of the sample (free from fat and sugar) should also be examined 
after treatment for twenty-four hours with a mixture of 50 grammes of chloral 
hydrate and. 40 grammes of water. This often enables one to detect the characteristic 
cellular structure of the earthnut. 

The results of the microscopical examination may be corroborated by an examin- 
ation of the fat and determination of the albuminoid matters. The fat is extracted 
with carbon tetrachloride, and the refractometer reading taken. When the chocolate 
has beei^ mixed with earthnuts useful indications may thus be obtained, but when 
earttmut-cake has been employed it is not possible to draw any conclusion. 

The foUowing results obtained by the author show to what extent a determination 
ef the albuminoid substances by KjeldafaPs method indicates an admixture : 
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Pure ohooolate 

Eartbnuts 

Pure ooooa . . 

Earthnut-oake 

Pure chocolate + earthnuts 
Pure cocoa + earthnut-cake 
Pure chocolate + earthnut-cake 


Albuminoid Babatanoes Per Cent. 
910 
2818 
17-67 
46-90 
12*53 
21-18 
16-70 

C. A. M. 


The Composition of Chestnuts. M. Balland. (Jour. Pharm. Ghim., 1897, v., 
626’527 .) — In Prance chestnuts form a considerable item in the food of the people. 
In 1894, 2,963,845 cwt. were gathered, most of which must have been consumed in 
the country, since the exportations only slightly exceed the importations. In 1895 
the amount imported (chiefly from Italy) was 5,963,278 kilos, as against 8,860,772 
kilos exported. Of this latter quantity 5,922,018 kilos were sent to England, and 
nearly a million kilos to Algiers and Tunis. 

The mean weight of the French chestnut was found by the author to be 18*60 
grammes, while those from Naples and the Pyrenees were larger. The weight of the 
shelled nut was from 72 to 84 per cent, of the total weight. The following was the 
percentage composition of the shelled nuts : 


Minimum 

Maximum 


( normal 
\ dried 
f normal 
\ dried 


Water. 

Nitrogenous 

subfttatices. 

Fat. 

Sugars and 
Starches. 

Cellulose. 

AHh. 

52-80 

2-01 

.045 

31*54 

0-74 

0-57 

0*00 

4-45 

117 

82*17 

1-76 

1-24 

62-60 

4-,31 

1-73 

40*74 

1-36 

1-22 

0*00 

11*05 

3-74 

88*61 

3-29 

3-06 


Acidity. 

0-059 

0-164 


The ash was not fusible like that of wheat ; it contained less phosphates, but 
more chlorides and sulphates. It was usually more or less green, owing to the 
presence of manganese. 

Roasted chestnuts as sold in the streets of Paris still contained 40 per cent, of 
water, while those cooked for the table by boiling in water contained 72 per cent. 

C. A. M. 


Detection of Artifloial Coloring-matter in Sausagea H. Bremer. (Forsch. 
Ber., 1897, iv., 45-48.) — The author has frequently met with cases in which the 
artificial coloring-matter could be detected microscopically in the fibre, but could not 
be extracted by any of the usual solvents, such as alcohol, amyl alcohol, or a mixture 
. of glycerin and alcohol. In such cases a mixture of equal parts of glycerin and water, 
as recommended by Klinger and Bujard, is the best solvent. The finely-divided 
sausage is heated for several hours on the water-bath with two volumes of this 
mixture (slightly acidified), the yellow solution freed from fat and filtered, and the 
coloring-matter precipitated as lake by the addition of alum and ammonia. On 
placing the test-tube before the spectroscope, the absorption-lines of carmine lake 
lying between b and D may then be identified. Since the acid solution of the sausage 
coloring-matter is yellow, whilst carmine lake gives a red solution with hydrochloric. 
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niferic, and tartaric acids, it is suggested that the carmine is present in some other 
form Uian lake, possibly combining with the preservative to form a compound 
insoluble in alcohol. 

In one instance in the author's experience a cervelat sausage thus colored had 
all the appearance of good meat when cut, but on further examination was found to 
be quitQ unfit for food, the acidity number of its fat being 76*0. C. A. M. 


Estimation of Potassium Bitartrate in Wine. L. Magnier de la Source. 
{Ann, de Chimie Analyt,, ii., 101-103.) — To increase the accuracy of the evaporation 
method, which, though admittedly defective, is still generally employed, the author 
proposes the following modifications : 

1. Ten c.c. of the wine are left to evaporate spontaneously in a basin placed in a 
desiccator over sulphuric acid, the operation requiring about three days for com- 
pletion. Meanwhile a solution of potassium bitartrate (1 gramme per litre, the water 
containing 10 to 12 per cent, of alcohol) is prepared and supersaturated with 
potassium sulphate. By the aid of 10 c.c. of this solution, the dry residue of the 
wine is all dissolved, except the potassium bitartrate and sulphate contained therein, 
and after washing these crystals with the same solution (preventing as far as possible 
their escape from the basin on to the filter) they are dissolved in hot water, the filter 
being also washed with boiling water to dissolve any bitartrate thereon, and the 
resulting solution titrated with lime or baryta water, standardized to saturate not 
more than 0*005 gramme of bitartrate per 1 c.c. in presence of phenolphthalein. 

The advantage presented by the solvent employed over the ordinary* saturated 
solution of bitartrate is that with a small proportion of alcohol it contains only 
0-3 gramme of bitartrate per litre, thus minimizing the effect of the errors due to 
evaporation on the filter, and the acidity of the liquid impregnating the latter. 

2. One and a half grammes of potassium sulphate are added to 100 c.c. of wine, 
the liquid being rapidly concentrated to 15 c.c. on the water-bath, and left to 
crystallize for forty-eight hours in a cool place. The mother liquor is then decanted, 
and the crystals and filter washed with the same solution as in the first method, the 
titration being performed in a similar manner but with a stronger baryta-water 
(1 c.c. =0 025 gramme of bitartrate), which increases the precision of the end-point. 

The mother liquor, being saturated with potassium sulphate, cannot dissolve more 
than 0*4 gramme of bitartrate per litre (i.c., 0*06 gramme per 15 c.c.), so that the 
error due to this cause is minimized. 

The method is inapplicable to wines containing any notable quantity of ethyl- 
tartaric acid, or those wherein the initial proportion of potash does not exceed the 
amount required to convert the tartaric acid present into bitartrate. The latter 
case is of rare occurrence in ordinary wines. C. S. 


Hapid Method of Detecting Lead Chromate in Papers used for Wrapping 
Eatables. J, Wolff*. {Ann. de Chimie Analyt,^ ii., p. 105.) — Chocolate, bonbons, 
etc., are frequently wrapped in paper coloured with lead chromate. To detect this 
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substance a strip of the piaper about 5 c.c. square is moistened with 90" albohol, aod, 
the excess being poured oflf, a few drops of nitric acid are spread on the surface of 
the paper, which turns green from the production of chromium sesquioxide, alde- 
hyde being evolved. The treated paper is washed with 10 to 16 c.c. of water, and 
tUs tested with a 10 per cent, solution of potassium iodide. If lead be present, a 
precipitate of iodide will be formed — ^provided the excess of nitric acid is not too 
great — whereas zinc gives no precipitate. 

The method is also applicable for papers colored green by lead chromate and 
Prussian blue. The evolution of aldehyde, detected by its odour, proves the presence 
of chromium ; lead is tested for as above, and the Prussian blue by the ordinary 
reagents. C. B. 

The Presence of Starch and Strontium Sulphate in Opium. L. F. Kebler 
and C. H. La Wall. {Amer» Jour. Pharnu, 1897, Ixix., 244-250^) — During the past two 
years the author has frequently found wheat starch in specimens of opium, varying 
in amount from a trace to 8 per cent. The adulteration is most frequently met with 
in Persian opium, and as this is exported by way of Trebizonde to Constantinople, and 
is there worked up to imitate Asia Minor opium, the admixture is probably made 
during the process. 

The starch may be determined microscopically or chemically. In the former 
case 1 gramme of the opium is dried, triturated in a mortar with 2 c.c. of alcohol, and 
mixed with 8 CiC. of simple syrup. The starch granules are then counted in several 
drops of this with the aid of an ocular micrometer, and the average noted. A syrupy 
mixture of the same starch as that contained in the opium (say 1 per cent.) is 
prepared, and the number of granules in a drop of this determined in the same way. 
When by dilution or by making a more concentrated starch preparation a mixture is 
obtained containing exactly the same number of granules as the syrup from the 
eample of opium, the percentage of starch in the latter is readily calculated. 

In the chemical method 10 grammes of opium are exhausted with cold water, 
and the residue boiled for fifteen minutes on the water-bath with 200 c.c. of alcohol 
containing 5 per cent, of potash. The liquid is filtered hot, and the residue washed 
with hot alcohol, and, after evaporation of all traces of the latter, boiled for three 
hours under a reflux condenser with 200 c.c. of water and 16 c.c. of hydrochloric 
acid (specific gravity 1-16). The contents of the flask are cooled, neutralized with 
eodium carbonate, filtered, and made up to definite volume. The amount of reducing 
eugars in an aliquot portion of the filtrate is determined gravimetrically or volu- 
metrically, and the result multiplied by 0*9 gives the quantity of starch (including 
pentosans and other carbohydrates capable of hydrolysis by boiling with hydrochloric 
acid) in 10 grammes of opium. 

Another impurity in opium is strontium’ sulphate ; it can be estimated in the 
ash. The author considers its presence particularly objectionable, since it causes the 
percentage of morphine to appear considerably higher than is really the case. It was 
first noticed about a year ago, and the practice is still continued, some of the samples 
assayed during the past few months having yielded unusually high results when 
examined by the United States Pharmacopoeia’ process. C. A. lijL. 
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Examination of Codeine Salts. K. Tambach and F. Henke. {Phami, 
Gmtral, 1897, xxxviii., 159; through Chem, Zeit Bep,^ 1897, 107.) — 

Oodeine itself contains 1 molecule of water of crystallization, and dissolves in 
118*35 parts of water at IS*" G. ; the hydrochloride contains 1 H^O, and dissolves 
in 25'88; the phosphate contains 1^ H 2 O, and dissolves in 3*2; and, the sulphate 
6 HjO, and dissolves in 33*3 parts of water. The ofBcinal test that the base 
or the phosphate should dissolve in strong sulphuric acid without colour must be 
carried out as follows : 0*1 gramme of the phosphate or 0*07 of the alkaloid is 
gradually added to 10 c.c. of sulphuric acid absolutely free from nitric or nitrous 
acids, and well stirred up. The pink colour which is first produced disappears in 
one or two minutes, and the liquid must then remain colourless. The presence of 
narcotine gives a greenish-yellow, afterwards an orange solution ; with 0*1 per cent, 
the colour is reddish-violet. More than 2 per cent, of papaverine also yields a red- 
violet liquid. Morphine is indicated if a blue colour is produced when 10 c.c. of a* 
solution of potassium ferricyanide, containing one drop of ferric chloride, are mixed 
with 1 c.c. of normal nitric acid in which 0 01 gramme of codeine has been dis- 
solved. F. H. L. 


The Chemical Valuation of Antipyrin. C. Kippenberger. (ZelL anal Chem,, 
1896, XXXV., 659-677.) — When an aqueous solution of antipyrin, whether containing 
acid or not, is mixed with a solution of an iodine salt containing free iodine, a compound 
having the composition C| 3 Hj^>NoO.HI.I.._;is precipitated. The reaction is quantitative 
when there is a sufiicient excess of iodine, and when some mineral acid is present, 
can be used for the separation of antipyrin from phenacetin, sulphonal, aniline salts, 
and acetanilide. 

A solution of antipyrin (as concentrated as possible) is shaken with a slight 
excess of iodine solution, prepared by mixing the ordinary nv or iodine solution 
with hydriodic acid in such proportion that 100 c.c. of iodine solution contain 4 c.c. 
of hydriodic acid of specific gravity 1*7 (=-52 per cent. HI). After from two to four 
minutes the liquid is filtered through asbestos from the precipitate, and an aliquot 
portion of the filtrate titrated with standard thiosulphate. From the amount of iodine 
consumed, the quantity of antipyrin can be calculated, 21*3 c.c of ra iodine solution 
corresponding to 0*1 gramme of antip}T*in. The presence of hydriodic acid and its 
salts causes the antipyrin periodide compound to slightly dissolve, so that when 
absolutely accurate results are required the iodine solution should be standardized 
on an antipyrin solution of known strength. 

Aniline salts also combine with io^ne, but the compound is dissolved by acid. 
When they are present, however, it is well to filter off the antipyrin precipitate as 
rapidly as possible. C. A. M. 


Analysia and Composition of liiquorioe Extract. G. Py. {Journ, Pharfu, 
Cfcim*, 1897, 280*284.) — The presence of gelatin in liquorice may be detected by the 
F^pitate obt&ined with tannin, phosphomolybdic acid, picric acid, etc., in an 
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aqueous solution of the portion insoluble in 76 per cent, of alcohol. (See ab^raot, 
this volume, p. 192.) * , 

If only an examination for gelatin is required, the original sample may be tested 
in the following manner : About 6 grammes of the extract are dissolved in 50 c.c. of 
hot water, allowed to cool, and the solution saturated with ammonium sulphate to 
precipitate the glycyrrhizin and gelatin (if present). The precipitate is washed with 
a saturated solution of ammonium sulphate, and then with alcohol (75 to 80 per 
cent.). This dissolves the glycyrrhizin, and any precipitate left can be dissolved in 
water and tested for gelatin by the usual reactions. 

Gtcm may be looked for in the liquid which has been tested for gelatin 
(^.e., aqueous solution of substances insoluble in 75 per cent, alcohol). (1) It gives 
a white precipitate when tested with a mixture of three drops of a solution of 
sulphate of copper (1 : 10) and 10 c.c. of potash (45“ Be). (2) It gives a precipitate 
with ferric chloride to which an equivalent of calcium carbonate has been added. 
These tests give negative results with pure liquorice extract. 

A microscopical examination will detect the presence of starch and lamp-black, 
which are frequently found in liquorice pastilles. 

The following table gives the results of the analyses made the author : 


Per cent. 

Water .. 

Soluble aHh 
iDRolublc aHh 
Total ash 
Alcoholic extract 
Organic Bubetance in- 
soluble in 70 percent 
alcohol 

Ammonium g 1 y c y r 
rhiaatc . . , 

Reducing sugars 
Total nitrogen . . 
Oolatln 


MlcroficopiOal ex- 
amination. 


111 ' 

w 


u 


ln'52 12’4« S-82 
8*22! I '02 2-24 
2*46' 2 701 1-70 


5-08, 4 02 
r2 *70; 47 •40] 


j 10*10 35*46: 

ll4*96i 5*70| 
|1H*84 14*28] 
2 08' 2*81 


4*00 

44*10 


48*08 


Oominercinl Kxtracts. 


4. 

7*04] 

1*70 

2*02 

8*78! 

54*15 




8 , 8 «. 


10. 10«. 1 106 ! 10c. lOif. 10c. 11. llo. 


0*98 )0’J8l 5*l0i 8*80 10 0(i| 

2*.H0 2-78: 0*40 3*»i0 3*54 

08 4*02' 1-52! 2*70 2*:!8| 

0*84 0*SO| l'‘.»2' 0*8(5 .5*9. 

68*15 48*5u!. 87-60;50 05 47*0t 147*05 50*00 40*25l40*l0 44*85 51*45 48*15 40*80 47*10 


0*40 11*14 13*02 12*72 15*4(5 7*58.18*50 »-8H10*80 

2*4(5 8*48 4*30l 4*00| '1*30: 4*88 4'6o‘ 1*92 2*18 

2*00 2*(54 2-.36I 2*52i 2*70' 2*84! 2'70i 1*80 1*90 

4*4(5 t>*l2 6*72! 0*58l 7*00 7'22| 7*32, 8 '72 4*08 


|84*15j30*53 34*52,55*32134*73 30*48 
8*00 


30*(n» 32*74 30*41 
9*80 



31*54,38*19 33*75 31 ’OSiaO-OC 38*02 

5*80 12*05 11 *401 4*02, 0*25 
' 7*40' .. 

4 83 .. 

-I- ■ -f i + 


I.iquorice starch granules, 
occasionally granular 
aibumiuoid matter. 



The pure liquorice extract was prepared in the laboratory, while the others were 
representatives of the ten brands most commonly occurring in the market. With the 
exception of number seven, which consisted of a mixture of starch, sugar, glycyrrhizin, 
and gum, the extracts, whether containing gelatin or not, only showed a marked differ- 
ence in the amount of glycyrrhizin. In the author’s opinion all extracts contaminglem 
than 10 per cent, of that constituent must be Vegard^as derived froffi spent liquoi^i^. 

C. A. M. 
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ORGANIC ANALYSIS. 

Determination of Aldehyde in Ether. M. Francois. {Jour, Phcmh, Chim,, 
1897, V., 521-525.) — The proposed method consists in the applicatioin of Schilfs 
reagent as a colorimetric quantitative reagent. The colour produced by the sample is 
compared with those yielded by ether containing known quantities of aldehyde. 

C. A. M. 


On the Estimation of Formaldehyde. G. Romijn. (Zeit, anal. Chem.y 1897, 
xxxvi., 18-24.) — The methods of Legler, Brochet, and Cambier were studied, and 
the results obtained with them compared with those given by two new methods 
described by the author. For this purpose four aqueous solutions were prepared 
containing in 500 c.c. : (1) 2*075 grammes of formalin ; (2) 2*075 grammes of formalin 
-f-1‘3 gramme of acetaldehyde; (3) 2*075 grammes of formalin -i- 0*355 gramme of 
acetone ; (4) 2*075 grammes of formalin + 1 gramme of benzaldehyde. 

Iodo7Tietrw Method . — Ten c.c. of the aldehyde solution are mixed with 25 c.c. of 
decinormal iodine solution, and sodium hydrate added drop by drop until the liquid 
becomes clear yellow. After ten minutes hydrochloric acid is added to liberate the 
uncombined iodine, which is then titrated back with standard thiosulphate. Two 
atoms of iodine are equivalent to 1 molecule of formaldehyde. The results obtained 
with the first solution showed that the formalin used contained (1) 37*38 and 
(2) 37*40 per cent, of formaldehyde. 

With the second solution a certain amount of iodoform was produced, and the 
results were too low. With the third solution the acetone was entirely converted to 
iodoform, and in the fourth solution the benzaldehyde was partially oxidized. Hence 
this method, though suitable for the valuation of pure formaldehyde, does not give 
correct results in the presence of other aldehydes. 

Potassium Cyanide Method . — This is based on the fact that formaldehyde com- 
bines with potassium cyanide. The addition product reduces silver nitrate in the 
cold. But if the silver nitrate be acidified with nitric acid before the addition of 
the aldehyde cyanide mixture, no precipitate results if the aldehyde in the latter be 
in excess. If, on the other hand, the potassium cyanide is in excess, one molecule 
of potassium cyanide is left in combination with one molecule of the formaldehyde, 
while the excess precipitates silver cyanide from the silver nitrate solution. 

Ten c.c. of decinormal silver nitrate, acidified with nitric acid, are mixed with 
10 c.c. of potassium cyanide solution (prepared by dissolving 3*1 grammes of the 
96 per cent, salt in 500 c.c.), the whole diluted to 500 c.c., filtered, and 25 c.c. of the 
filtrate titrated by Yolhard’s method. The difference between this blank result and 
that obtained by titrating the filtrate after the addition of the aldehyde solution, 
gives the amount of standard sulpho-cyanide corresponding to the silver not preci- 
pitated by the excess of potassium cyanide. From this the amount of formaldehyde 
can be calculated. With solution 1 the results showed 37*39 and 37*67 per cent* 
of formaldehyde in the formalin. With solution 2, if the titration was made imme- 
diately after shaking, only the formaldehyde had combined, but if left for some 
time the acetaldehyde also began to combine, and erroneous results were obtained. 
Solutions 8 and 4 gave correct results, even after standing for thirty minutes. 
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Hydroxylrndne Method (Broohet and Gambier, Gomjp, Bend.^ cxx., 449). — This 
gave satisfactory results with pure formaldehyde, but quite irregular figures with 
the other three solutiona 

Legler*s Method (Ber., xvi., 1336). — The four solutions were made more oour 
centrated, in order to lessen the difficulty of observing the end reaction. In each 
case the correct amount of formaldehyde was found, but the author does not consider 
the method so accurate as the others. G. A. M. 

On the Low Iodine Humber of Linseed-Cake Oil. G. Fassbender and J. 
Kern. {Zeit angeio, Chem., 1897, 331, 332.) — Ketel and Antusch (Analyst, xxi., 
299) came to the conclusion that the low iodine value of oil extracted from linseed- 
cake was due to the presence of cotton seed oil, and not to foreign seeds in the 
original linseed. The authors show that this conclusion may be incorrect, for on 
pressing in the cold linseed, containing a small percentage of the usual foreign seeds, 
a separation of the oils takes place, the linseed-oil flowing away, whilst the heavier 
crucifer oils remain behind ; so that linseed-cake prepared from impure linseed 
contains a much more impure linseed-oil than does the original seed. This is shown 
by the iodine values given in the following table : 

Impure Lio^eed, containing 
Oil from Pure Linseed. 5*3 per cent. Crucifer Heeds. 

I. Gold-pressed. Per cent, of oil brought 

from 37 to about 25 180*5 180*5 

II. Pressed at 70^ Per cent, of oil brought 

from 25 to 12 180*3 175*3 

III, Extracted. From 12 per cent, to 0 ... 179 9 162*5 

C. A. M. 

Kruger and Wulff’s Process for estimating Alloxuric Substances (Xanthine 
Bases) in Urine. Huppert {Zeita. Physiol, Chem., 1897, xxii., 556); also Salkowski 
(J), Med, Wochenschr,^ 1897, xxiv., 14; through Clicin. Zeii. 1897, 105.) — Both 

authors state that this process is not reliable, for the mixture of copper sulphate and 
sodium bisulphite used by Kriiger and Wulff yields a precipitate containing too much 
nitrogen when.it is calculated into alloxuric substances, this being due to the fact 
that the reagent throws down not only xanthine bases and uric acid, but also albumin, 
secondary albumoses, and thiocyanogen (according to Huppert) when these bodies are 
present in the urine. F. H. L. ’ 

INORGANIC ANALYSIS, 

The Determination of Sulphur in Pyrites and Blende. M. Hoaillon. {Bull, 
de VAss. beige, 1897, x., 443-444.) — A weighed quantity (1*5 gramme) of the sample is 
oxidized with 10 c.c. of nitric acid and 10 c.c. of a 30 per cent, solution of sodium 
chlorate, the object of the latter being to provide a base to combine with the free 
sulphuric acid liberated during the reaction. The flask is placed in water to keep 
the contents cool, and the oxidation is complete in thirty minutes, without separa- 
tion of sulphur, and almost without liberation of gas. 

The nitric acid is then expelled by evaporating twice at 200“ with hydrochloric 
acid. The residue is dissolved in a little hydrochloric acid, the solution diluted, and 
the iron precipitated with ammonia. 
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Tha cooled liquid is made up to 600 c.c., and filtered, without washing the pre- 
cipitate. 200 0 . 0 . of the clear filtrate ( = 0-50 gramme pyrites) are boiled to expel 
excess of ammonia, acidified, and the sulphuric acid determined in the usual manner 
by precipitation with barium chloride. 

The infiuence of the volume of precipitated ferric hydrate is quite negligible in a 
solution* of 600 c.c. 

Although, if the blonde be pure, there is no liberation of acid, as in the case of 
pvrites, it is always advisable to introduce a base as above, since commercial blendes 
frequently contain more or less pyrites. C. A. M. 

The Use of Acetylene in Quantitative Analysis. H. Q. Sbderbaum. {Ber.^ 
1897, XXX., 902-904.) — Acetylene precipitates copper from ammoniacal solutions of 
the latter as black copper-acetylide. The reaction is complete, and no trace of 
copper can be detected in the filtrate after the acetylide has been filtered off. The 
following mode of carrying out the estimation of copper by means of acetylide is 
recommended : The salt is dissolved in 100 to 200 times its weight of water contained 
in an Erlennieyer flask, made ammoniacal and gently warmed on the water-bath. 
Acetylene is then passed through to saturation. Although the precipitation is complete 
in the cold, it is better to warm the solution, in order to hasten the reaction and to 
make the precipitate more flocculent. After filtering off and washing, the acetylide is 
digested for half an hour with warm dilute nitric acid. The black residue is filtered 
off, and the filtrate evaporated and gently ignited, when copper oxide is obtained. 
The filter and residue are separately burned, and the small amount of oxide added to 
the first quantity of copper oxide. Accurate results can be obtained. 

The presence of alkaline salts does not influence the precipitation, whilst it is 
retarded by ammonium salts. 

T}ie Separatum of Copper from Zinc . — The presence of zinc salts prevents the 
precipitation of copper acetylide. If, however, a little sulphurous acid is added to 
the solution before passing in the acetylene, the copper is thrown down as a reddish- 
brown precipitate, which gradually becomes black. It maybe filtered ofl’ and treated 
as above. The results, as shown by a number of figures given in the paper, are quite 
reliable. W. P. S. 


APPARATUS. 

Automatic Generator for Sulphuretted Hydrogen. Crouthiere and Desolu. 
{Ann. de Chimie Analyt., vol. ii. [2], 21-24.) — To prevent the overflow of the generating 
liquid into the receiver when the pressure of the gas no longer suffices to maintain it 
in equilibrium, the authors have designed an apparatus with automatic valves. The 
generator consists of a vertical calcium chloride tube connected with the reservoir 
of acid by the lower tubulus and attached tubing. A long 8 m.m. bore tube, flanged 
at its lower end, is passed through a cork fluted at the sides, which rests on the 
constriction in the generator. This tube serves as a guide for the stem of a hollow 
glass float loaded with 20 grammes of mercury and placed in the lower part of 
the generator, the upper part being then charged with ferrous sulphide nearly up to 
the top of the narrow tube. In the caoutchouc stopper at the mouth of the generator 
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18 a fdversdd half-litire bulb tube, the neck of which contains a glass bulh drawn 
out at either end to a point ; these ends rest in guide tubes, and pass through corks 

) - at the top and bottom of the neck, the 

lower cork being fluted round the sides. 
The lower end of this bulb-float is con- 
nected with the stem of the lower float by 
a platinum wire. The bulb is pierced at 
one side by a tubulus, through which 
passes a tube leading to the gas-washing 
apparatus, the tube itself being turned up 
inside the bulb to prevent splashing over 
^ when the reaction is violent. The acid, 

MP on being admitted into the generator, rises 

through the channels in the cork, reacts 
on the ferrous sulphide, and ascends the 
tube, as the pressure of gas diminishes, 
until it reaches the neck of the bulb, where 
it raises the second float, and by closing 
r ^ the upper tube is prevented from ascending 

f SS I I further. The gradual evolution of gas then 

I \ forces the liquid down once more until the 
\ \ lower float is passed, and this, in descending, 
\ \ draws with it the upper float and re-opens 
\ the upper valve, thus relieving the pressure 
- and allowing a fresh quantity of acid liquor 
to enter from the reservoir (the spent 
portion falling to the bottom on account 
of its greater density), the operation being 
repeated automatically until the acid is 
^ exhausted. The mixture of the fresh and 

spent liquids in the reservoir is effected by 
^ adjusting the bulb-tube so that the lower 

float does not draw the upper one until the 
liquid has sunk to the level of the feed- 
i ^ tube, whereby the gas bubbles up through 

G yj the latter into the reservoir for a moment. 

In unmounting the apparatus, the 
lower bulb is floated in liquid so as to 
release the tension on the wire, which is 
then unfastened, after removing the in- 
verted bulb-flask, the tube and charge being 
withdrawn by a running-noose cord, which 
catches on a bulge at the top of the tube. 
All the corks are steeped in paraffin to preserve them from the action of the aoid, 
nud the reaction of the sulphuretted hydrogen on any free chlorine present prevents 
the latter from attacking the platinum wire. C. S. 
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NOTE ON THE INDIRECT (TABARIE'S) METHOD FOR THE 
ESTIMATION OF ALC0HO3L 

By Norman Leonard, B.Sc., F.I.C., and Harry M. Smith, F.LC. 

{Read at the Meeting^ June 2, 1897.) 

In this well-known process the amount of alcohol in a spirituous liquid is calculated 
from two data : (1) the specific gravity of the original liquid, (2) the specific gravity 
of the liquid after removal of alcohol by evaporation and subsequent making up to 
the original volume with water. In the method as first published the specific 
gravity of the alcohol evaporated was stated to be found by dividing the specific 
gravity of the original liquid by that of the de-aJcoholized liquid. For some time, 
however, a difference of opinion has existed as to the proper method of calculation, 
and, instead of the original division formula, a subtraction " formula has been 
frequently employed. In the latter case the specific gravity of the alcohol evaporated 
is obtained by subtracting from the specific gravity of the original liquid the excess 
over unity of the specific gravity of the de-alcoholized residue. This calculation has 
been claimed to be both simpler and more in accordance with experimental results 
than the “ division formula. A few experiments made with a view to decide the 
relative value of the two methods have been recorded by Allen, Hehner, and Blunt 
(Analyst, xvi., 221, 223; xvii., 5), but no systematic investigation of the subject 
appears to have been carried out. The following observations and experiments are 
put forward in the hope of throwing some light on the matter. 

Looking at the matter from the simple theoretical standpoint, apart from any 
errors involved in the actual working of the process, we have, for comparison, the 
specific gravities of three liquids : > s 

1. An aqueous solution containing per 100 c.g,, say, p. grammes of alcohol and 
q. grammes of non-volatile dissolved matter. The specific gravity of this ** original ** 
liquid we denote by 0. 

2. A solution cpntaining per 100 c.c. p. grammes of alcohol, Wt no other dis-^ 
solved substances. Let the specific gravity of this “ distillate '* be denoted by D. 

3. A solution containing per 100 c.c. q. grammes of dissolved solid matter, but 
no alcohol. The specific gravity of this “ residue ** is denoted by R. 
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According to the division formula ^ = subtraction formula 

D*»0~E + 1; the two equations may be written ~ ^ and 1 O 

respectively. Thus the subtraction formula is based on the assumption that the 
lowering of density due to the presence of alcohol is the same whether dissolved 
solid matter be present or not. The division formula, on the other hand, assun^s 
that this lowering is proportional to the density of the de-alooholized liquid. Or, in 
other words, the subtraction formula assumes that the substances in solution exert 
their influence on the density of the liquid, irrespective of each other’s presence. ,, 
The division formula, however, implies, an expansion increasing in amount both with 
the amount of alcohol and with the amount of extractives. 

It should be observed that the division formula must necessarily give a higher 
specific gravity, corresponding to a lower percentage of alcohol, than the subtrac- 
tion formula. For the difference between the two values obtained for D, viz., 

^ and O-E-hI is ^ and this is always positive. The difference 

JtC • it 

increases both with the amount of alcohol and with the amount of dissolved solids. 

In the accompanying table are given the results of a number of experiments 
which were carried out in the following manner. Mixtures of pure cane-sugar, 
alcohol of known specific gravity, and water were made, the substances being care- 
fully weighed out in stoppered flasks. After mixing, the solutions were allowed to 
stand some hours, and the specific gravity determined. The percentage composition 
by weight and by volume of each solution could now be calculated. The figures are 
given in the first four columns of the table. Having previously made experiments 
on the specific gravity of solutions of cane-sugar, we were able to calculate what the 
specific gravity of each solution would be if deprived of alcohol. This figure is given 
in column 6. Similarly, from the usual alcohol tables, we found the specific gravity 
of a liquid containing the alcohol actually present, but devoid of sugar (column 7). 
Thus, in the first experiment each 100 c.c. of the solution contained 1*950 grammes 
of sugar and 2*201 c.c. of alcohol. Its specific gravity was 1*0043. The specific 
gravity of a 2*201 per cent, by volume solution of alcohol is 0*9969, while the specific 
gravity of a solution of cane-sugar containing 1*950 grammes per 100 c.c. is 1*0076. 
These are therefore the calculated specific gravities of the “ distillate ” and of the 
residue ” respectively. In columns 8 and 9 are given the results of the application 
of the subtraction formula to the numbers in columns 5 and 6, together with the 
differences between these results and the numbers in column 7. In columns 10 
and 11 are given similar figures for the division formula. 

The results of the first series of experiments, in which the sugar amounted 
throughout to about 2 per cent., show that the division formula gives accurate 
results for all strengths of alcohol. The subtraction formula, on the other hand, 
always gives low results, the deviation steadily increasing with the amount of 
alcohol present. 

In the s^nd and third series, with 10 and 27 per cent, of ^ugar respectively, 
the same steady increase in the deviation of the subtraction formula is seen, but the 
division formula is no longer trustworthy. 
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We are unable to detect any simple relation between the numbers we have 
obtotned, and, taking into consideration the fact that so little is known, except 
empirically, of the connection between the density and composition of even simple 
solutions, it is not to be expected that a simple and accurate expression of the facts 
should be found in the more complicated case of two substances in solution. In 
the practical application of Tabarie's process, moreover, we are met with further 
difficulties in the presence of dissolved substances other than sugar and of volatile 
substances other than alcohol. Of the latter, some — e.g,, carbonic acid — may be 
present in the original liquid, but not in the distillate, thus introducing another 
source of error, as was pointed out by S. Harvey (Analyst, xvii., 1). 

Since writing the above, our attention has been called to a paper by H. Droop 
Eichmond (/. Fed, Inst, Brewing^ 1896, ii., 529-536), in which an attempt is made to 
theoretically demonstrate the validity of the subtraction formula. The reasoning, 
however, is based upon the assumption that the solution densities of alcohol and of 
the extractives are the same, whether only one or both substances are present in 
solution. As we have pointed out above, the subtraction formula does indeed imply 
that the substances exert their specific influence on the density of the solutior, 
independently of each other's presence ; but this supposition is not in accordance 
with the results of our experiments. The latter show that when solutions of sugar 
and alcohol are mixed, a slight expansion takes place, the actual density of the 
mixture being lower than that calculated by the subtraction formula. 

Our thanks are due to Dr. Thomas Stevenson for permission to carry out these 
experiments in his laboratory. 

Sekies I. 


1. 2. ; 4. 8. 9. I 10. 11. 

I Subtraction | Division 

Per 100 grammes. | Per 100 c.c. Formula. Formula. 



! Sugar ! Alcohol 
(gnus.). ; (grms.). 

Sugar 

(grma.). 

i Alcohol O. 

(C.C.). 

R. 

D. 

jO-R + l. 

1 Differ- 
; ence. 

0 

it 

Differ- 

ence. 

1 

i 1*944 

1*740 

1*950 

2*201 : 1*0048 

1*0076 

' 0*9969 

0-9967 

j - 0*0002 

0*9967 

- 0-0002 

2 

: 1*979 

7-870 

1-966 

9-859 1 0*9944 

1*0076 

0-9870 

0-9868 

; - 0*0002 

0*9869 

-0*0001 

3 

: 1*992 

‘ 16*218 

1 *957 

20*093 ' 0*9835 

1-0076 

0*9762 

0*9759 

1 --6*0003 

0*9761 

- 0*0001 

4 

2*108 

: 25*295 

2-042 

30*974 i 0*9720 

1*0079 

0*9645 

! 0-9641 

-0-0004 

0*9644 

-0-0001 

.n 

: 2*142 

42-940 

2-012 

50-847 : 0-9400 

, 1*0078 

0*9329 

0-9322 

1-0*0007 

0*9327 

-0*0002 

6 

i 2*3*26 

I 74*522 

2*015 

81*879 i 0*8668 

: 1*0078 

0-8601 

0-8690 

-0*0011 

0*8601 

Nil. 

7 

* 2*403 

1 84*414 

2-021 

89-636 1 0-8420 . 1-0078 , 0-8355 
Semies II. 

1 0*8342 

1-0 00131 0*8355 

Nil. 


9*652 

1*481 

9*988 

1*983 1*0859 

1*0387 

0*9972 

0-9972 

Nil. j 

0-9978 

i +0*0001 


9*843. 

4*458 

10*189 

5-790 i 1-0311 

1*0392 i 0-9920 

0-9919 

- 0*0001 

0-9922 

* +0*0002 

10 

9*767 

7*649 

10*017 

9-882 i 1*0256 

1*0388 ! 0*9870 

0-9868 1 

- 0*0002 

0-9878 

' 0*0008 

11 

11*758 

17*207 

; 11*975 

22*106 ! 1*0198 

1*0463 

0-9741 

. 0-9736 1 

-0*0006 

0-9747 

i +0*0006 

12 

9*986 

20*654 

1 10*056 

26*225 11*0079 

1-0889 

0*9698 

1 0*9690 i 

- 0*0008 

0*9702 

+ 00004 

18 

10*482 

27-724 

10-400 

34*852 ! 0-9979 

1*0403 i 0*9596 

i 0-9576 i 

-0*0020 

0-9592 

-0*0004 

14 

10*216 

32*492 

10*082 

40*486 j 0*9879 

1-0890 

0-9515 

0*9489 

- 0-0026 

0*9508 

: -0*0007 

15 

10*985 

34*541 

10*8*22 

42*910 0*9801 

1*0419* 

0*9471 

, 0*9442 , 

- 0*0029 

0*9464 

1 -0-0007 

16 

10*901 

45*186 

1 10*469 

64-720 0-9613 1 1-0406 , 0-9249 

Series III. 

1 0*9208 1 

-0*0041 

0*9289 

i -0*0010 

171 24-X67 

1*896 

1 26-526 

1*988 11*0991 

1*1017 

0*9972 

0*9974 1 

+ 0*0002 

0‘9976 

1 + 0*66o4 

18 

25*211 

7*174 

27 *,524 

9-877 1 -0928 

1*1055 

0-9870 

0-9873 j 

+ 0*0008 

0-9886 

+ 0*0016 

19 

25^647 

14*604 

27*788 

19*906H*0820 

1-1068 

0-9764 

0-9757 : 

r 0-0007. 

0*9780 

+ 0*0016 

20 

26 '662 

22*188 

27-861 i 

29-841 ; 1-0676 

1*1049 

0*9658 

0-9627 ^ 

- 0*0081 

0*9662 

' +(ro664 
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^ Discussion. 

Mri Hehneb thought that the paper had a special value as giving experimental 
data which would be of use in arriving at a settlement of this question. He did not 
think that purely theoretical conclusions were of much use in themselves. A very 
much more extended series of experiments was to be desired^ though these of 
Messrs. Leonard and Smith appeared to strongly favour the division formula. 

Mr. A. C. Chapman remarked that, in the case of beer, if one subtracted the 
present gravity from the extract gravity, a number was obtained which was always 
slightly lower than the difference between the distillate gravity and unity. Judging 
from the numbers given by the authors, this did not appear to be the case with the 
solutions examined by them. 

The President said that, as nearly as he could recollect, Mr. Chapman’s 
observations were in accord with the experience of Mr. Harvey, whose work had 
been referred to in the paper. Despite all the work that was being done in physical 
chemistry, there was still much to learn about the state of bodies in aqueous solu* 
tion. The aggregation of molecules and the degree of hydration might be very 
sensibly affected by dilution with alcohol in directions that might give rise to some 
of the apparent discrepancies that had been referred to. 


NOTE ON THE DBTEEMINATION OF PEOTEIDS BY CHIDEINE. 

By S. EiDEAii, D.Sc. Lond., and C. G. Stewart. 

{Bead at the Meeting, June 2, 1897.) 

In 1876 one of us, in conjunction with the late Dr. Bernays, made a large number of 
experiments with the object of determining the presence and amount of gelatin in 
meat^xtraots. In Liebig’s original formula, gelatin and fat were intentionally 
excluded from such meat-extracts ; consequently, one of the first questions asked of 
an analyst in examining a meat-extract was, ** Does it contain any gelatin?” Inas- 
much as the latter is obtained from the cheaper parts of meat, or from other sources, 
and gives to the extract a spurious solidity and ** strength,” it was regarded, and is 
still considered to be, an undesirable constituent, which under certain circumstances 
may amount to an adulteration. The determination of gelatin became, therefore, of 
considerable importance, and at the present time the method based upon its insolu- 
bility in ice-cold water has been apparently adopted as the last resource of the 
anal3rst. Experiments, in which an attempt was made to utilize th6 tannin reaction, 
either by weighing the precipitate, or by adding a slight excess of tannin solution and 
titrating back with permanganate, gave very unsatisfactory results. Other processes, 
based upon the use of ferrocyanide and on dialysis, also failed to (give any reliable 
quantitative results. 

The paction with chlorine water in excess was subseqt^ently tried, and the 
insolubility of the precipitate with this reagent suggested its use as a means of 
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determinatioa The precipitate subsides in compact flocks, is easily filtered, and 
yields a clear filtrate. By weighing the precipitate, after drying at a low temperature, 
results yrere obtained with gelatin which were comparable with the tannin process 
when worked under the most favourable conditions, but much more easily, and with 
a far better agreement between repeated analyses. The process was not published, 
but having had a number of meats and meat-extracts to examine last year, we decided 
to undertake a further investigation into it. 

It was found that a current of chlorine precipitated in a weighable form all 
albuminous substances, that the precipitation was delicate and complete, and that the 
bases, such as creatine, etc., were not precipitated. The chlorine compound was 
remarkably stable at ordinary temperatures, but if heated it readily decomposed, 
becoming nearly black, and rotting the filter-paper. In the precipitation hypochlorous 
acid seemed to be the principal product. Finally, the following procedure was 
adopted : 

A hundred c.c. of the liquid, containing not more than 0*2 per cent, of proteids, 
were submitted in a beaker to a steady current of chlorine. The phenomena noticed 
in every case were similar. The solution remained for a time clear, then it began to 
froth strongly, the bubbles being encased with a white film, and at this period it 
should be stirred with the delivery-tube. In a short time the frothing ceases, the 
precipitate becomes granular and the liquid clear. As soon as the latter shows a 
marked yellow colour the current of chlorine is stopped. The solutions can be filtered 
at once, although.it is preferable to allow them to stand for some hours, as the 
precipitate then becomes more compact and more easily filtered. It is collected on a 
weighed Schleicher and Schiiirs hardened filter- paper, 9 cm. diameter, used with a 
water-pump, washed thoroughly with cold water until all free chlorine is removed, 
and the paper and its contents drained and allowed to dry, as far as possible, in warm 
air, the drying being finished in vacuo over sulphuric acid. In the earlier experiments 
the precipitate when nearly free from water was finally dried in a water-bath ; but if 
the temperature exceeds TO** or SO"* C. decomposition ensues, and the results are never 
so uniform as by drying in vacuo. The dried precipitate is of a pale, yellowish-white 
colour, pulverulent, and quite inodorous. In an earlier experiment to determine the 
relation of the weight of the chlorine precipitate to that of gelatin, a sample of the 
white commercial gelatin was dissolved to a 1 per cent, solution, and 25 c.c. of this 
solution diluted to 100 c.c. were then precipitated with chlorine. The product, 
dried at 70* to 80* 0., weighed 0-213 gramme, so that 1 gramme of the gelatin used 
yielded 0*852 gramme of chlorine precipitate. As the sample was found to contain 
25*63 per cent, of water, it followed that 0-852 gramme of chlorine precipitate was 
yielded by 0*7447 gramme of anhydrous substance (not ash-free). This determination 
gave the factor 0*87 for multiplying the weight of the chlorine precipitate in order to 
convert it into the equivalent of dry commercial gelatin. 

To further examine this factor, a solution of Goignet’s Extra Gelatin,** of about 
9 per cent, strength, as prepared for bacteriological work, but with exclusion of the 
other nitrogenous matter, was analysed by the several methods. The original material 
contained 19-27 per cent, water and 2*96 per cent, ash, leaving 77*7 per cent, of 
organic xhatter, or approximately 7 per cent, in the solution. 
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The reaalts of a duplicate analysis were as follows : 


Grammes per 100 c.c. 

I. II. ■ 

Total nitrogen 1*242 1*246 

X 6*6 = gelatin 6*83 6*86 

Nitrogen in ammonium sulphate precipitate ... 1*109 — 

x6*5- 6*10 — 

Nitrogen in Stutzer precipitate ... . . ... 0**514 0*528 

X 5*6 2*83 2*90 

Stntzer filtrate precipitate by ammonium sulphate 

(direct weighing) 4*37 4*27 

Total proteid ... ... 7*20 7*17 

Chlorine precipitate ... ... 9*37*5 9*300 

x0*87 8*19 8*12 

X 0*74 6*94 6*88 


These results show that the factor 0*87, which was deduced from the first experi- 
ment, making no allowance for ash, gives too high a result. Taking the total nitrogen 
X 5*5 as representing the total proteid present, the factor 0*74 gives the actual relation 
of the chlorine precipitate to the dry and ash-free proteid in this gelatin solution. 
We were surprised to find that Stutzer's reagent, made according to the directions 
of Heaton and Vasey (Analyst, 1892, p. 29), gave a precipitate with the solution, as 
the gelatin used appeared to be pure and of the best quality, and was analysed in a 
perfectly fresh and sterilized condition. This solution was prepared for studying the 
bacteriolysis of gelatin to be referred to in a subsequent paper. 

It seems probable that the Stutzer reagent precipitates a portion of the gelatin, 
which may be partly hydrolysed in its manufacture. We have, however, noticed 
from several experiments that the most consistent jellies give the largest precipitate 
with Stutzer’s reagent. The Stutzer precipitate from a gelatin, when decomposed by 
sulphuretted hydrogen, yields a jelly, so that we are inclined to the belief that it 
cannot be looked upon as a reliable reagent for differentiating between gelatin and 
albumose in a solution consisting mainly of gelatin. The following figures, obtained 
from three gelatins, “somatose,'' and Witte’s peptone, will illustrate this point, and 
also the mean factor, 0*78, with which it is proposed to multiply the chlorine pre- 
cipitate to attain the total proteids : 



Nelson’s 
No. 1 

Ooignet’s 

Extra 

Switw 

Gold Label 

Somatoie. 

Witte’* 

Peptone. 


Gelatin. 

Gelatin. 

Gelatin. 


'Water ... ... ... 

18*96 

17-86 

17-84 

7-3 

7-62 

Aflfet .... 

4*19 

1-6 

1-47 

1-06 

2-46 

To^ nitrogen 

13*8 

14-61 

14-33 

13-72 

14-67 

x5‘6,.. 

75*9 

80-36 

78-81 

— 

— 

• kej ... ... ... 

— 

— 

— 

86-76 

92-91 

Total organic matter 
Nittogen in ammonium 

76*85 

80-66 

80-69 

91r64 

89-92 

sidphate precipitate 
Nitrogen in phospho- 

13*69 

. 13-63 

13-92 

12-44 

10-13 

tongstio precipitate 

18-72 

14-00 

14-16 

12-66 

12-65 
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N<J«on’8 
No. 1 
Gelatin. 

Coignet’s 

Extra 

Gelatin. 

Swift* 

Gold Label 
Gelatin. 

Somatose. 

Witto’ft 

Peptone. 

Nitrogen in Stutzer pre- 

cipitate 

4-09 

5-91 

4-69 

6*64 

4-52 

Chlorine precipitate 

99-2 

103-48 

97-8 

-103-6 

92-0 

x*78 ... 

77-38 

80-60 

76-28 

80-81 ■ 

71-76 

Nitrogen in phospho- 
tungstic precipitate : 

X 5-5 

75*46 

77*0 

77-88 

— 

— 

X 6-3 

— 

— 

— 

79-67 

79-67 


It will be noticed from the above results that the total nitrogen in the three 
gelatins gives the factors 5*d6» 5*52; 5*63 for conversion into total organic matter 
present, and these figures are in fair accord with the usual factor 5 5 for gelatin. The 
gelatin, calculated from either the nitrogen in the ammonium sulphate precipitate 
or the phosphotungstic acid precipitate, would give slightly lower results, due to 
either incomplete precipitation or losses in the two processes. The Stutzer reagent 
(perfectly neutral) gave, as in former experiments, a precipitate with all three gelatins, 
and duplicates with a fresh reagent confirmed these determinations, but as the 
second preparation was slightly alkaline the results were somewhat higher. 

Although the solutions were of equivalent strength, and the analysis shows that 
gelatins 2 and 3 had ^approximately the same amount of water and ash, gelatine 2 
gave a very much more consistent jelly than gelatin 3. This discrepancy of physical 
character manifests itself in the lower Stutzer and chlorine figures in No. 3, while 
the ammonium sulphate and phosphotungstic results show a tendency in the opposite 
direction. 

In the somatose and peptone, any calculation from the total nitrogen gives 
results which do not represent the total proteids present. The ammonium sulphate 
and phosphotungstic acid give very close agreement in the case of somatose, showing 
the absence of peptone. 

The chlorine precipitate figures, when multiplied by 0*78, give results which 
seem in close accord with the known amount of proteid present in ail cases except 
the peptone. The amount, however, is higher than that given by the ammonium 
sulphate determination, so that peptone is precipitated by chlorine, but the weight of 
the precipitate is probably less than that of the other proteids. Assunving 6*3 as the 
nitrogen equivalent of the proteids in Witte's peptone, and that phosphotungstic acid 
precipitates all the proteid matter, but none of the bases, .we have 79*67 .per cent, 
of total proteids, as against 71*76 per cent, found by chlorine on the basis of the 
factor 0*78. 

The chlorine precipitates from different sources show a remarkable similarit} , 
The amount of nitrogen in a number of them was found by Kjeldahl’s process. The 
results were : 

In Precipitates dried finally at to 80"* 0. — Meat-extracts (containing albumoses, 
gelatin, and peptones), three different samples, 13*91, 13*79, and 14*27 per cent, of 
nitrogen. 

In Precipitates dried in a bell-jar over Sulphuric Acid , — Two samples of meat 
extract, 12 *00 and 12*24. A gelatin, il*99. Egg-albumen, 12*15, Another gelatin, 12*75. 

In Precipitates also dried in vacuo over Sulphuric Acid, — Swiss gold-label 





THE ANALYST. 


gelatin, 18*88. Nelson's No. I., 13*37. Coignet’s extra gelatin; 14*09. Somatose, 
13*40. Witte's Peptone, 13*63. 

It will be noticed that the average of these five last determinations, 13*66, is 
exactly three-quarters of the percentage in gelatin, 18*2, on which the factor 6*6 is 
founded. The nitrogen in the chlorine precipitate multiplied by 7 3 gives in these 
cases the weight of crude proteid. 

The process had been tried on a number of meat-extracts, prepared in the 
laboratory according to Liebig's method by digesting 1 lb. of meat with 1 pint of 
water for six hours, heating to coagulate albumen, etc., and filtering. The chlorine 
precipitates, calculated by the factor first used, 0*87, gave percentages of soluble 
proteids amounting in the five cases to 1*83, 1*65, 1*92, 1*98, and 1*51, the results 
agreeing with the detailed analyses in assigning their relative values to the products. 

At the time of the inception of the investigation, it was found that bromine 
also precipitated the proteids; an attempt was therefore made to volumetrioally 
estimate them by adding a known quantity of bromine in excess, and then titrating 
back with thiosulphate. The method was found to succeed fairly well in solutions of 
proteids free from bases, but inasmuch as the latter, though not precipitated, absorb 
much chlorine or bromine, the method was inapplicable to meat -extracts and to most 
organic fluids. 

We are at present studying to produce a weighable precipitatfe by bromine instead 
of by chlorine, as the former reagent presents several advantages. 

It is doubtful whether phosphotungstic and other precipitants do not also throw 
down from animal solutions some of the nitrogenous extractive acids and other 
substances which have not been sufficiently considered ; chlorine, on the other hand, 
seems only to precipitate the proteids. 

A careful search through chemical literature, which was made while these 
experiments were pending, yielded no record of the properties or composition of the 
chlorine precipitate ; it was only incidentally mentioned. But more recently, in 
going back as far as 1840, it was found that this precipitate had actually been made 
use of by Mulder as one of the foundations of his protein theory. Ho called the 
precipitate “ proteinchlorous acid" {Berzel. Jahresh., xix., 734; /. /. C7tew., xliv., 
489), and stated that there was first formed '' chlorite of albumen, which produces 
sulphide of silver with silver salts, afterwards proteinchlorous acid, the sulphur of 
which no longer acts on silver (being probably oxidized). The acid is obtained of 
constant composition by drying at SO"* C." He describes its properties in terms whicli 
are practically identical with our observations. The following early analyses are 
recorded: ( 

Composition of Chlobine Compound from the SouRgBS mentioned. 


MUX.DRR. Van Larb. 


! Gelatin. 

Albumen. 

Fibrin. 

Casein. 

Hair. 







c 

46-66 46-26 

48-0 

48*2 

48-48 

48-40 

N 

16-69 

14-11 



14-09 

H 

5-90 6-81 

6-21 

6-16 

6-88 

6-08 

0 

23-37 





CIO, 

8-48 8-47 

. 11-44 

11-46 

12-27 

12-61 
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De Vrij {Ann. Pharm., Ixi., 248) and others denied the presence of chlorous acid^ 
and a considerable controversy ensued as to the nature of the compound, although 
all agreed as to its properties, its constancy, and its insolubility. With the collapse 
x>f the protein theory this early work seems to have been forgotten. We will hazard 
at present no theory as to the constitution of the body, beyond pointing out that the 
percentage of nitrogen found by the early observers agrees closely with the amount 
found by us in specimens dried, as directed by Mulder, at 80^ G., and that the 
formation of hjrpochlorous acid was invariably observed in our experiments. 

See also Thenard {Mem. d*Arcueil^ ii., 38), Mulder {Bullet, en Neerlande, 1839, 
153), and Berzelius {Jahresb., xix., 729). 

Discussion. 

Mr. Allen suggested that by making a Kjeldahl determination on the chlorine 
precipitate, it might be possible to avoid the necessity for weighing the precipitate 
itself. He was much interested in the references made to the use of bromine. Those 
who were in the habit of using halogen reagents would certainly use bromine in 
preference to chlorine whenever it was possible to do so. He thought the authors 
were to be congratulated on having hit upon what promised to be a very useful method 
of throwing down proteids. He would like, however, to know exactly what bodies 
they included in the twm “ proteids.” It was sometimes difficult to know where to 
4raw the line in a definition of this kind. Thus, some chemists excluded peptones 
from, and others included peptones in, the class of proteids. 

Mr. Hehneb said he would have liked to see some data as to the application of 
the method to other albuminoids than gelatin ; and also to know if albumin, 
albumose, and peptone respectively were precipitated, and to what extent. 

Mr. Richmond asked why the authors had made use of the particular factor 
4} ‘55. Was it obtained as the result of actual determinations of the mixture of 
proteids in the substance ? It seemed to him extremely probable that all the gelatin 
might not be thrown down. It was shown that the precipitate, dried over sulphuric 
acid, contained 12 per cent, of nitrogen, and that the weight of this precipitate, 
.multiplied by 0*87, gave the original gelatin. Now, 12 divided by 0*87 gave something 
under 14, and surely gelatin contained much more nitrogen than that. It might be 
that the Kjeldahl process was not reliable for a substance containing chlorine 
in organic combination, as free chlorine might be liberated, and this would act on the 
ammonia, and, neglecting intermediate products, produce free nitrogen. Nitrogen 
might be lost in this way. He would like to ask how the ammonium sulphate pre- 
cipitates were determined, whether by actual weighing, or by determination of the 
nitrogen; and, if the latter, whether the factor 6*55 was used. 

Mr. Bodmer said he understood that this process was intended for the estimation 
of gelatin, but as far as he could make out only the total proportion of gelatin and 
.albumoses together appeared to be given. The determination of gelatin as such was 
really the most difficult point in the analysis of meat-extract. 

Mr. Sevan inquired whether the nitrogen had been estimated in the filtrate from 
ithe chlorine precipitate. If so, this would answer the remark of Mr. Richmond as to 
>whether the whole of the gelatin had been precipitated. 
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The President said that he had determined the nitrogen in one or two organic 
compounds containing chlorine or bromine, including potassium parabromochioro- 
nitrophenol, and had found no difficulty whatever. He could quite understand that 
the presence of chlorine might possibly give rise to trouble if it were to act as an 
oxidizing agent, because the permanganate of potash, which was in earlier times used 
in the Kjeldahl process, had a tendency to produce low results, owing to oxidation 
of the ammonia. He thought, however, that if there were any such tendency on the 
part of chlorine in organic combination, it might be got over by the use of zinc. 

Mr. AniiEN said that one atom of chlorine could not combine with more than one 
atom of hydrogen, and as the number of hydrogen atoms was considerable, he did 
not think there was much chance of the chlorine acting as an oxidizing agent. 
Although the question was theoretically a very interesting one, he did not think it 
likely that it would assume a serious aspect in practice. 

Dr. Bideal, in reply to Mr. Allen, said that he used the term proteid as an- 
equivalent to “ albuminoid,” as he preferred the former to the latter when speaking 
of gelatin and gelatin derivatives. He would not venture on a definition, but protoids, 
he thought, ought not to be dialyzable ; this would exclude peptones, which differed 
from the other proteids chemically, and the value of which as foods was still under 
discussion. 

The following table shows the results obtained by kjeldabling the dry chlorine 
precipitate, from which it appears that chlorine carried down practically all the 
proteid nitrogen. There could be no doubt that the precipitation of gelatin and of 
other proteids by ohloritle was complete, the only question being as to the compo- 
sition of the precipitate. 


No Description. 


Coignet's gelatin 


8 Bovril fluid beef . . . 
Liebig Co.'s extract 
.Meat extract 2 S. 

6. |Liquefied gelatin 

(Micrococctis pro- 
. aigiosus) 

7. |Nel8on'8 No. 1 gela- 

tin 


8. ioignet's extra 

gelatin 

9.l3wiss gold label 
gelatin ... 
10.pomatose..« 

11. 1 Witte's peptone 


Weight of I W eight Ratio of 
Proteids j Chlorine 

anhydrous ; Chlorine preoipi- 
and ash- precipi- tates to 
free. i tate. Proteids. 


Kjeldahl 

Nitrogen 

lU 

Proteid. 


Kjeldahl 

Nitrogen 


Per- 
centage 
of 

Nitrogen 

Chloiine 

prccpitates.' 

tatee. 


Ratio of 
Nitrogen 
in 

Chlorine 
precipi- 
tates U 
weight 

of 

Proteids. 


I 


01160 

0-168 

1 0-734 

0-0211 

; 0-0218 

18-B i 

5-32 

0'1084 

0-147 

0-724 

00197 

! 0-0210 

14*28 j 

5-16 

0-1951 

0-2438 

0-80 

6-03147 

! 0-03164 

12*98 1 

617 

0-0983 

j 0-1130 

0-87 

! 

j 

1 001526 

13*50* 

6-44 

0-0499 

1 0-0640 

0-78 

1 00079 

0-0076 

11*88 

6-60 

j 0-1427 

0-164 

0-87 

0-0219 

00228 

13*90 : 

6-26 

j 0-1813 

0-2325 

0-78 

0-0326 

' 0-0311 

13-37 I 

5 83 

0-1844 

0-2365 

0-78 

0-0334 

; 0 03234 

14-09 

5-70 

0-1821 

0-2335 

0-78 

00327 

i 00336 

14-39 

5-42 

0-2020 

0-2590 

0-78 

0-0337 I 

0-03472 

13-40 

685 

0-1794 

0-2300 

0-78 

0-0285 i 

00311 

13-63 i 

6-76 



THE ANALYST. 


236 


In reply to Mr. Biobmond, be had given in the paper results calculated to the 
{actor 5-6 for the nitrogen in gelatin, and 6*33 for other proteids. The factor 6*55 
was used to show the agreement in the first series of experiments with the nitrogen 
results. The precipitate, when dried over sulphuric acid, contained from 13*5 to 14 
per cent, of nitrogen, whatever its source might be. In precipitating with ammonium 
sulphate, they had found it best to estimate the nitrogen in the precipitate, as this 
gave better results than direct weighing. In reply to the President and Mr. Allen, 
kjeldahling the moist precipitate had not been tried* as they thought that loss of 
nitrogen might be occasioned. When the precipitate was dry, as shown in the above 
table, the whole of the nitrogen appeared as ammonia. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Direct Detection of Nitrites in Milk. E. Biegler. (PharnL Central-H,, 
1897, xxxviii., 223; through CJmn, Zeit, Bep., 1897, 117.)— Normal milk contains 
neither nitrites nor nitrates. To detect nitrites, 20 c.c. of the sample are shaken with 
0*05 gramme of Eiegler’s reagent (equal parts of naphthionic acid and /3-naphthol) 
and 5 drops of strong sulphuric acid for a minute. One or 2 c.c. of strong ammonia 
are then added, and the whole again agitated. The existence of 0*001 gramme of 
N 2 O.J in 100 c.c. of milk produces an intense red colour, and 0*0002 gramme gives a 
pale rose. P. H. L. 

Detection of Sesame Oil in Butter and Margarine colored with Curcuma. 
M. Hanause. {Joui\ Phann, Chim., 1897, 350-351.) — The red colour given by 
curcuma with hydrochloric acid often causes uncertainty in the test for sesame oil. 
Finding that glacial acetic acid either prevents or considerably weakens the action of 
the acid on curcuma, the author has modified the test in the following manner : The 
melted butter is mixed with 5 c.c. of glacial acetic acid in a test-tube, which is heated 
until the acid boils. Three c.c. of hydrochloric acid containing furfurol are then 
added (see Analyst, xi:j., 47, and xxi., 135), the tube well shaken, and allowed to 
stand. If the butter is free from sesame oil the acid has only a faint rose-violet tint ; 
whereas, when the oil is present, the colour is reddish-violet, and the fatty layer 
above is ^ a yellowish-rose when hot, and a yellowish-white when cold. If after 
twenty-four hours the tubes are placed horizontally on white paper, the acid which 
has acted on the butter not containing sesame oil shovrs a reddish-brown tint, whilst 
that in the other tube has a grayish-Black shade. These reactions have been obtained 
with samples of butter and margarine containing 1 per cent, of sesame oil. 

C. A. M. 

Preliminary Examination of Cheese. A. Forster and B. Bieohelmann. 
{Zeit, fiir dffent, Chemie, iii., 159.) — In the course of the administration of German 
law by the police, it frequently happens that cheeses are sent to the analyst in large 
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batches at a time, and have to be examined as quickly as possible. In accordance 
with the agreed oflScial methods of Saxony, these samples have first to be subjected 
to a preliminary examination, consisting, among other things, of the refractometric 
examination of the fat. 

The authors recommend the following plan for the separation of the fat, which 
they claim possesses advantages over the methods of Henzold and Hefelmann 
(Analyst, this voL, p. 159) in requiring but 3 to 5 grammes of cheese, and in being 
exceedingly quickly carried out. A portion of the cheese is cut up into pieces of the 
size of matches, and 3 to 5 grammes introduced into the lower and wide part of a 
Gerber’s butyrometer, with both ends open. The lower opening is then closed with 
a caoutchouc stopper, and 6*5 c.c. of boiling water introduced. After shaking, about 
6*5 c.c. of sulphuric acid, of 1*820 to 1*825 specific gravity, as recommended by Gerber, 
are introduced, and the whole shaken, to effect the solution of the cheese, which is 
usually complete in aboujb a minute. The butyrometer is then filled up to the top of 
the graduated tube with hot water, and allowed to rest. The fat soon rises up the 
tube, but, if required, the separation can be accelerated by centrifuging. A drop of 
the fat is then removed and placed between the prisms of the refractometer. 

The following table shows how small are the differences between the results 
obtained by the authors’ method and the methods of von Kaumer and Bremer : 


Differences in the Headings of the Refractometer. 


Desoription of Oheese. 

' Forster and Riecbel- 
mann. 

von Baumer. 

1 Bremer. 

Swiss 

-1-5 

-16 

, , , 

Edam 

+ 0-3 

+ 0-4 

1 — 

Cream 

-1-7 

-1-7 

— 

Gorgonzola 

-1-6 

-1-2 

' — 

Camembert .j. 

...! -3-2 

-32 

— 

Limburg 

-21 

-2-1 

-2*4 

Margarine-Koni adour 

+ 6-5 

+ 69 

+ G*7 

Brie 

.. ; -20 

-23 

-2*3 

H. H. B. S. 


The Quantitative Determination of Carbohydrates in Food Stuffe. W. E. 
Stone. {Jour, Am$r, Chem, Soc., 1897, xix., 183-197, and 347-349.) —Most of the 
analyses of food material fail to give any information about the ** nitrogen-free extract,” 
in which are often groined together several compounds, chiefly of a carbohydrate 
nature, which differ widl^y in their chemical and physical properties, and in their 
physiological action. The carbohydrates in vegetable food stiiffs comprise sugars, 
starch in various modifications, substances closely associated with cellulose and 
designated as gums, pentosans, hemi-celluloses and oxy-celluloses, and, finally, 
cellulose itself. Eeliable methods for the determination of each of these are already 
known, but, as a rule, they require the absence of the other substances. The method 
described by the author is based on the successive treatment of the same sample : 
(1) With boiling alcohol to remove sugars; (2) with cold water to remove dextrin and 
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soluble starch ; (3) with diastase or malt infusion to remove starch ; (4) with dilute 
boiling hydrochloric acid to convert gums, pentosans, etc., into soluble reducing 
sugars; (5) with boiling 1*25 per cent, sodium hydroxide, leaving behind the crude 
fibre. 

From 50 to 100 grammes of the finely -powdered material are boiled with 500 o.c. 
of strong alcohol under a reflux condenser, or extracted with it in a Soxhlet apparatus. 
The alcoholic solution is filtered, and if it only contains sucrose, the amount of the 
latter is determined with the polarimeter. When more than one kind of sugar is 
present the alcohol is evaporated, the residue taken up in water made up to definite 
volume, and the sugars estimated by titration with Fehling’s solution before and after 
inversion. 

The residue from the alcoholic extraction may contain carbohydrates soluble in 
water, such as dextrin and soluble starch, especially when the materaals have been 
subjected to the action of heat. This residue is therefore treated with 500 c.c. of 
water, and allowed to stand for eighteen to twenty-four hotms with frequent agitation. 
The aqueous solution is then filtered through a linen filter, and when only dextrinous 
substances are present, concentrated, inverted, and titrated with Fehling’s solution 
in the usual way. When soluble starch is present, as shown by iodine solution, the 
aqueous solution is concentrated to 200 c.c., and the total carbohydrates determined 
in an aliquot part. Another fraction is treated with excess of barium hydroxide, 
which precipitates the soluble starch, and the dextrin again determined in the filtrate 
by inversion and titration as before. The difference between this result and the 
preceding gives the amount of soluble starch in the fraction taken. 

The residue from the aqueous extract is air-dried and weighed. Two grammes 
of it are boiled with 100 c.c. of water for thirty minutes, then cooled to 60'* C., and 
mixed with 10 c.c. of an infusion made by steeping 10 grammes of finely-ground malt 
in 50 c.c. of water for two or three hours. The mixture is kept for two or three hours 
at a temperature not exceeding 65"" C., and ^hen the starch is completely converted, 
the solution is passed through a linen filter and the residue well washed with hot 
water. The filtrate is evaporated to 100 c.c., transferred to a 200 c.c. flask, mixed 
with 10 c.c. of hydrochloric acid, and kept in the water-bath for an hour. The 
solution is then neutraliised, made up to 200 ac., and titrated with Fehling’s solution, 
a correction being made for the amount of sugar introduced in the malt-extract. 

The residue from the malt extraction is mixed with 100 c.c. of water, and 2 c.c 
of strong hydrochloric acid, and boiled under a reflux condenser for an hour. By 
this means the gums, pentosans, etc,, are converted into reducing sugars, which may 
be regarded as xylose. The solution is filtered, neutralized, made up to 200 c.c., and 
titrated with Fehling^s solution, each c.c. of which requires for complete reduction 
0*004617 gramme of ^xylose. The equivalent of the xylose in xylan originally present 
may then be calculated according to the proportion ; — 

C,H,o 05 : C,HA :: 100 : :r. 

Xylose Xylan 

The residue from the hydrochloric acid treatment is boiled under a reflux 
condenser with 200 c.c. of 1*25 per cent, sodium hydroxide, filtered, washed^ dried, 
weighed, ignited and weighed again, as in the manner prescribed for the estimation of 
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fibra by the Weender process. The substances extracted by the alkali are not 
hydrolysable to reducing sugars, and do not appear to be of a carbohydrate nattire, 
though they often form a considerable proportion of the nitrogen-free extract 

The following table gives the percentages of different carbohydrates in certain 
food substances : . 



Sucrose. 

Invert 

Sugar. 

Dextrin. 

Soluble 

Starch. 

Normal 

Starch. 

Pentosans. 

Cellulose. 

Wheat I. ... 

0'52 

0'08 

0-27 

0-00 

67-62 

4-64 

2-68 

Wheat II. 

072 

000 

0-41 

0-00 

56-27 

4-37 

2-51 

Wheat flour I. . . . 

018 

000 

0-90 

000 

67-99 

000 

0-25 

Wheat flour II, 

0-20 

000 

106 

000 

67-76 

0 00 

0-25 

Maize ... y. 

Sugar beet 

0-27 

000 

0-32 

0-00 

65-45 

5-14 ' 

1 

1-99 

(fresh) 

8-38 

007 

0-35 

0-00 

000 

4 89 i 

1-00 

Hay 

Bread (whole 

2-63 

000 

1 

1-18 

ooo 

7-49 

7*18 ' 

! 

34-34 

wheat I.) 
Bread (whole 

014 1 

1 

010 

1 

0-68 

1-37 

53-54 

\ 

4-16 ; 

2-70 

wheat II.) ... 
Bread (wheat 

0 05 1 

i 

0-32 : 

0-23 

2-36 ; 

53-62 I 

4-34 ■ 

2-42 

flour I.) 

Bread (wheat 

006 j 

0-37 i 

0-27 , 

1-99 

64-81 

0-00 1 

i 

0-34 

flour II.) 

Corn - cake 

0-15 1 

0-38 

0-91 

1-74 

64-12 

0-00 

0-17 

(maize) 

0-16 ' 

0-19 ‘ 

000 

2-80 

61-74 ! 

3-54 

2-22 


C. A. M. 


Determination of Cafifeine in Coffee. A. Forster and H. Rieohelmann. 

(Zeitfiir offent. ChcviiCf iii., 235.) — The authors traverse the statement of Juckenack 
and Hilger (Analyst, this volume, p. 190), that the use of soda in their method for 
the determination of caffeine vitiates the results. Having made four determinations 
ill th^ same coffee extract by their method, two with and two without the use of soda, 
they found : 

With Soda. Without Soda. 

1. 5-21 per cent, caffeine. 5-18 per cent, caffeine. 

2. 5-24 „ „ 5-24 

The use of soda promotes a clean separation of the aqueous solution from the 
chloroform, without any intermediate emulsion. H. H. B. S. 

Estimation of Caffeine in Kola, Guarana, and Coffee*, C. H. La Wall. 
(Artier. Jour. Pharm., 1897, Ixix., 350, 351.)— By this, which closely resembles the 
Keller process for tea, the use of . the Soxblet apparatus is obviated,* and the 
results obtained in a much shorter space of time. Five grammes of the sample are 
mixed with 5 ac. of 10 per cent, ammonia solution, and after being left for thirty 
minutes the alkaloid is shaken out with chloroform in three successive portions of 
20 C.C., emulsification being avoided by adding a little powdered magnesium car- 
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bonata The mixed chloroform wAshicgs are transferred to a weighed flask, the 
wlvont evaporated, and the residue, consisting of fat and alkaloid, weighed. The fat 
is then extracted with warm ether ^ the successive fractions being decanted each time 
witl^out loss of caffeine, and the residue* again dried and weighed. In the case of 
kola, the ether also removes the theobromine ; but this being but a small percentage, 
may be ignored. 

The results thus obtained with kola^nuts showed 1*37 to 1*48 per cent, of caffeine 
as against 1*39 per cent, by extraction with chloroform in a Soxhlet apparatus. 
With two samples of guarana the corresponding figures were 4 62 to 4*68 and 4*32 
per cent, respectively. C. A. M. 

Estimation of Alkaloids in White Hellebore. C. H. La Wall. {Anier, Jour. 
Pharm.f 1897, Ixix., 351, 352.) — Keller's assay, process 'was found to give satis- 
factory results. Ten grammes of white hellebore are mixed with 25 grammes of 
chloroform, 75 grammes of ether, and 10 grammes of 10 per cent, ammonia solution 
in a flask, which is well shaken and allowed to stand for six hours or overnight. 
Five C.C. of 10 per cent, ammonia solution are then added, and after being well 
shaken, 50 grammes of the clear solution ( *= 6 grammes of white hellebore) are 
poured off into a separating funnel, and the alkaloid extracted with acidulated water, 
3 fractions of 20 c.c. each being used. The aqueous washings are transferred to 
another funnel, made alkaline with ammonia, and the separated alkaloids shaken 
out with a mixture of chloroform and ether (3 : 1). This extract is placed in a 
weighed flask, the solvent evaporated, and the residue dried and weighed. 

Five different samples of the commercial drug, in the form in which it is sold 
for an insecticide, when thus assayed, yielded from 1*12 to 1*16 per cent, of alkaloids, 
while a sample of the whole drug ground gave 1*75 per cent. The author considers 
that 1 per cent, would be a fair limit for the minimum yield of alkaloids by this 
process. C. A. M. 


The Estimation of Menthol in Oil of Peppermint. L. P. Kebler. {Avier, 
Jour. Pharm.i 1897, Ixix., 189-195.) — Power and Kleber were the first to adapt the 
acetylation test for fixed oils to the examination of oil of peppermint [Pharvi. liund- 
scJiaUf xii., 157), but as their method requires about a day, the author has modified 
it so that the percentage of menthol can be determined in about three hours. 

Estimation of Combined Menthol . — From 10 to 12 grammes of the oil (accurately 
weighed) are boiled for an hour under a refiux condenser with 12 c.c. of normal 
alcoholic potash, and the excess of alkali titrated back with standard sulphuric acid, 
with phenolphthalein as indicator. Each c.c, of alkali consumed corresponds to 
0 156 gramme of menthol in the form of esters. 

Estimation of Total Menthol . — From 12 to 15 grammes of the oil are boiled for 
an hour under a reflux condenser with an equal weight of acetic anhydride and 
2 grammes of anhydrous sodium acetate. When cool, the ihixture is washed twice 
in a separatory funnel with 150 c.c. of water. After the second washing the aqueous 
layer is removed, and 60 c.c. of water added, together with a few drops of pbenol- 
phthalein solution and SuflScient 6 per cent, aqueous potash to just give an alkaline 
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reaction. More water is then, added (about 100 o.c.), the whdLe contents of the 
funnel are well shaken, and after the layers have separated, the alkaline aqueous 
solution is withdrawn. The. oily layer is again washed with 150 c.c. of water, and 
when this has been removed as completely as possible, the acetylated oil is trans- 
ferred to a boiling-Hask, the last portions being, washed out with alcohol. Erom 
50 to 60 C.C. of normal alcoholic potash are added, the mixture boiled for an hour 
under a reflux condenser, and the excess of alkali titrated with normal sulphuric 
acid. The difference between the amount of menthol found and that obtained in the 
previous determination gives the amount of free menthol. 

The following table gives the results obtained with commercial menthol and with 
a number of specimens of oil of peppermint, all of which the author believed to be 
genuine, with the exception of that marked “ unknown 
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i 

1 

4-5 1 9 

11-5 

10 4-5 2 

1 


i 

- 


* Degrees Centigrade, uncorrected. t Degrees Oentlgradu, corrected. 


C. A. M. 


On Commercial Acacia. J. H. Sohroedor. (Amer. Jour, Phann,, 1897, Ixix., 
195-199.) — The United States Pharmacopoeia directs that this gum shall be the 
product of Acacia Senegal, and shall comply with the following tests : 

(a) It shall be soluble in two parts of water, shall give a gelatinous precipitate 
with basic lead acetate, ferric chloride, or a concentrated solution of sodium borate, 
and shall not reduce alkaline cupric tartrate. 

(5) It shall not be colored blue (starch) or red (dextrin) with iodine solution. 

The author has examined fifteen representative samples of powdered gum arabic, 
and although free from dextrin or starch, they all caused a reduction of Fehling's 
solution at a temperature below 100* C. 

Another test (not oflBcial) for dextrin is to add to 6 c.c. of a 20 per cent, solution 
of the gum 3 c.c. of a solution composed of fifteen drops of a concentrated solution of 


Residue. 
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potasaium ferrioyanide, five drops of hydrochloric acid (spocifio gravity, 1'165), and 
60 c.c. of water. When dextrin is present a blue colour is said to be produced in 
about twenty minutes. The author was unable to obtain satisfactory results with this 
test, as powdered gum arabic free from dextrin showed the blue colour within fifteen 
minutes. He suggests that changes may occur during the drying of the gum which 
account for the reactions with Fehling’s solution and the ferricyanide solution. 

a A. M, 

The Composition of Orris Hoot. S. A. Tucker. (Avier. Jour, Pharm., 1897, 
Ixix., 199, 200). — Commercial orris root is the rhizome of Iris Florentina^ deprived of 
its cortex and dried in the sun. It has a delicate aroma, and when granulated or 
powdered is used in the manufacture of perfumes, floral extracts, and tooth powders. 

In a specimen of the prepared rhizome exatnined by the author; 1*34 per cent, of 
fat and wax was extracted with petroleum spirit, whilst 4*13 per cent, of the total 
substance was soluble in absolute alcohol. The aqueous extract amounted to 
14*02 per cent., including 8*31 per cent, of glucose, 1*27 per cent, of sucrose, and a 
small amount of substances precipitable by alcohol, but no tannin. The odoriferous 
principles were soluble in alcohol, but not in water. The total organic matter 
dissolved by water made alkaline with sodium hydrate was 30*30 per cent., consist- 
ing for the most part of albuminous and mucilaginous matters, which were precipi- 
tated on adding acetic acid and a large volume of water. 

Starch was present to the extent of 16*85 per cent. ; the moisture was 8*74 
per cent., and the ash 2*12 per cent. The latter contained calcium, magnesium, and 
potassium as carbonates, chlorides, and phosphates. The cellulose and undetermined 
substances amounted to 10*37 per cent. C. A M. 


TOXICOLOGICAL ANALYSIS. 

Delicacy of Marme’s Test for Alkaloids. S. Verven. {Ann, Phann., 1897, 
xiii., 145 ; through Chem, Zeit, Rep,, 1897, 116.) — The tests were carried out by 
shaking 5 c.c. of a solution of the alkaloid made slightly acid with sulphuric acid, 
together with 1 c.c. of a solution containing 5 grammes of cadmium iodide and 
10 grammes of potassium iodide in 100 c.c. of water. The figures recorded in the 
first column represent the maximum dilution at which a faint precipitate could be 
seen ; and in the second the point where no precipitate was obtained, even after 
several minutes : 

Atropine ... ... ... 1,600 ... ... 1,900 

Veratrine ... ... ... 5,400 ... 8,200 

Aconitine ... ... ... 13,700 ... 27,400 

Brucine ... ... ... 14,600 ... ... 18,200 

Cocaine hydrochloride ... 16,900 ... ... 20,800 

Cinchonine ... ... ... 18,400 ... ... 24,600 

Strychnine ... ... 19,200 ... ... 32,000 

Quinine ... ... ... 32,300 ... ... 37,700 

F. H. L. 
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Deteotion of Araenio in Foreneio Work. S. Frioko. ; {Chevh Zeit., 1897, 
xxi., 303.) — According to the author, the faint volatile ** mirror’' which ocoasioually 
appears in the reduotion-tuhe of theBerzelius-Marsh apparatus, even when the material 
under examination is free from arsenic, and every care has been taken in the selec- 
tion of the reagents, is due to the presence of carbon in the zinc employed. The 
nascent hydrogen may conceivably attack this carbon, producing compounds which 
are again split up on reaching the hot part of the tube. Fresenius has noted the 
formation of a similar mirror consisting of silicon ; but as this is non-volatile, it 
cannot be confused with arsenic. 

In order to avoid this possible source of error, and also to simplify the process 
of detecting arsenic generally, Fricke dissolves in ammonium sulphide the precipitate 
which is always produced by sulphuretted hydrogen in the original liquid after the 
organic matter has been destroyed, evaporates the solution to dr^mess, fuses the 
residue^with soda and nitre, and boils the aqueous extract with sulphuric acid. If 
on being treated again with sulphuretted hydrogen this solution remains clear, 
arsenic is absent ; but if a yellow precipitate is formed, it may then be submitted to 
Marsh’s test for further corroboration. F. H. L. 


ORGANIC ANALYSIS. 

Examination of Bees-wax. S. Weinwurm. {Chem, Zeit., 1897, xxi., 519). — 
The author does not consider that Benedikt and Mangold’s modification of Hehner’s 
process (wrongly attributed to Hiibl) has any advantages over the original form ; for 
it is more complicated, and the difficulty of completely saponifying a wax, even when 
adulterated with ceresin or paraffin, has been greatly exaggerated. The latter operation 
can be effected in a covered flask on the water-bath in half an hour, the alcohol being 
subsequently evaporated off. Benedikt has referred to the “ abnormal ” acid number 
23 and saponification number 90*6, which give a low Hiibl ratio. Genuine samples are 
often seen with an acid number of 24 ; and this rises to 25 or 26, when they contain 
a small amount of stearic acid, which is probably not put in as an adulterant, but 
arises from the use of artificial combs partly composed of the material in question. 
On the other hand, the acid number may fall to 17*8, with a saponification number 
of 92*3, and a ratio of 4*2, whence it follows that the determination of these constants 
is not sufficient to ensure freedom from sophistication. Moreover, the employment 
of ceresin, stearin, tallow, etc,, singly is rapidly diminishing, the substance commonly 
added being a mixture of stearic acid. Japan-wax, and ceresin, so proportioned 4s to 
give the correct figures. It is customary, also, to test for stearic acid, rdsin, and 
glycerin. The first can be detected if it amounts to 1 per cent., rosin only in some- 
what larger quantities, while an equal amount of glycerin cannot possibly occur. 
Determinations of the melting-point and of the iodine number are quite useless ; and 
if Buisine’s method be employed it is requisite to estimate the hydrocarbons, as well 
as the hydrogen evolved. 

Two or 3 per cent, of ceresin or paraffin, or 5 per cent, of rosin, may be discovered 
^ qualitatively as below. Five grammes of filtered wax are saponified in 25 o.c. of 
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deminormal alkali and the alcohol removed, 20 c.c. of glycerin are run in, the whole 
warmed in the water-bath till solution is effected, and 100 c.c. of boiling water added. 
Pure wax gives a clear, transparent or translucent solution, through which ordinary 
printed matter can be read with ease. Five per cent, of ceresin or rosin yields a 
cloudy liquid, and the print is no longer legible ; 8 per cent, of ceresin causes a 
decided precipitate. If the solution is clear, 3 per cent., or, if it is opaque, 2 per 
cent, of ceresin is added to another sample of the wax and the saponification repeated, 
when from the appearance of the soap solution the presence or absence of either 
impurity may safely be deduced. F. H. L. 


Proposals with the Object of Establishing Uniformity of Procedure in 
Determining the Saponification and Acid Eumbers. B. Henriques. {Zeit fur 
dffent/Chcvm, iii., 236.)— As the absence of uniformity in the procedure of different 
chemists in determining the saponification and acid numbers has frequently led to 
differences in results, the author puts forward suggestions, founded upon his own 
experience, with the object of promoting more general agreement. 

Saponification Number .— quantity of substance to be taken from the deter- 
mination should be 3 to 4 grammes, and not 1 to 2 grammes, as originally proposed. 
It is immaterial whether potash or soda be used for the saponification, provided the 
results are expressed in terms of KHO ; but the author prefers soda, as sodium 
carbonate is very nearly insoluble in alcohol of 95 to 96 per cent. For this reason, 
the alcoholic solution should, by preference, be made by dissolving the sodium 
hydrate in alcohol direct, instead of by first dissolving in water and then adding 
the alcohol. 

For warm saponification, 3 to 4 grammes should be placed in a flask fitted with 
a reflux condenser, and either 25 c.c. ? alcoholic alkali added or 25 c.c. normal 
alcoholic alkali and 25 c.c, alcohol. The flask should then be boiled briskly for from 
half an hour to an hour, and the excess of. alkali titrated back with | hydro- 
chloric acid. 

For the cold saponification of oils and fats, 3 to 4 grammes should bo dissolved 
in 25 c.c. petroleum spirit in the cold, and allowed to stand for twenty-four hours 
at the ordinary temperature. Waxes should be treated thus : Dissolve by warming 
in 26 c.c. petroleum benzine (boiling at lOO** C.); then add the alkali, and again 
warm for a few moments to ensure complete solution. 

Acid Number . — The quantity taken may be the same as in determining the 
saponification number, though in certain cases, as, for instance, with lubricating 
oils, it is better to take as large a quantity as possible — say, 6 to 10 grammes. The 
author dissolves, as a rule, in petroleum spirit or ethylic ether, adds half the volume 
of alcohol, and titrates with aqueous | soda solution. 

With regard to the expression of the results, the author proposes that for 
the acid number, as well as for the saponification number, Koettstorfer’s method of 
calculation should be adhered to. H. H. B. S. 
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On Solid and Liquid Sicoatives. H. Amsel. {Zeit. Ungew, Ch&tn., 1897, 
303-306 and 344-347.) — In this paper the author gives a description of his further 
work on this subject, and replies to some of Weger’s minor criticisms (Analyst, xxi., 
261 and 300). The method of analysis now recommended is a combination of his 
own with that proposed by Weger, and comprises the determination of mineral 
matter (free and combined), moisture, solubility in chloroform and alcohol, acid 
value, saponification value, and ammonia reaction. 

The total mineral matter is estimated in the ash, and the insoluble mineral 
matter in the portion insoluble in chloroform, as described by Weger. The acid 
value is determined in alcoholic mixture and also in chloroform, the latter giving a 
highot result, and not the true acid value. 

The ammonia reaction consists in shaking the resinate with 10 per cent, 
ammonia, filtering and adding acid or water, when, if resin be present in excess, 
there should be a precipitate. But even with 2*5 per cent, ammonia, the author 
obtained precipitates with samples in which he considered the resin present entirely 
in the combined state. As pure colophony is soluble in the cold in 1 per cent, 
ammonia, experiments' were made with that strength ; but though the results were 
more satisfactory, they were by no means certain. 

The moisture is determined by drying at OC-Oo** 0. In the author’s samples it 
varied from 0 to 33 per cent., the usual amount being from 2 to 6. per cent. 

A direct determination of the resin acids by Laudin’s modifiication of Twitchell’s 
process {Chem. Zeitung^ 1897, iv., 25) has not, so far, given satisfactory results. 

In analysing liquid siccatives, the solvent (turpentine-oil) is determined by 
drying a weighed quantity at 150*" C., the mineral matter in the ash, and the acid 
Value in alcoholic mixture. The acid value will often distinguish between metallic 
linoleates and resinates. Thus a liquid siccative prepared from manganese linoleate 
gave 45, whilst one from manganese resinate showed 100. They also behave 
differently with regard to the end-point of the titration, the red colour rapidly dis- 
appearing in the case of metallic resinates. A practical test should also be made by 
mixing a pure linseed-oil with 5 to 10 per cent, of the siccative, and noting the time 
required for drying. C. A. M. 


On the Behaviour of Shellac Resin Acids in Gladding^s and TwitchelPs 
Methods. F. Ulzer and B. Defris. {Zcit. anaL Chevi,, 1897, xxxvi., 24-27.)— In 
the separation of fatty and resin acids by Gladding or Twitcheirs method the authors 
found that the resinous acids of shellac behaved quite differently to the ordinary 
resin acida For examjple, b, sample of dark shellac which contained 0*05 per cent, 
of unsaponifiable matter yielded by Gladding’s process only 13*76 per cent, of “ resin 
acids,” so that in this respect they appeared to be more nearly related to the fatty 
Acids than to the genuine resin acids. The silver salts of the shellac acids differed 
from the colophony acids' by being practically insoluble in ether. 

The acids of the brown shellac gave by TwitchelPs method 66*56 per cent, of 
** resin acids ’* not esterified by the passage of the hydrochloric acid gas through the 
alcoholic solution. By shaking out the petroleum spirit solution of the acids and esters 
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with dilate sodium hydrate^ an ester was obtained which formed a light-yeUow semi* 
transparent resin-like mass which had a saponihoation number of 199*5. 

The acids of an orange shellac, having acid number 53*05 and saponification 
number 200*98, gave by TwitchelPs process 72*89 per cent, of resin acids which could 
not be esterified. Therefore the shellac acids appear to behave to some extent like 
fatty acids, since part of them form esters on being treated with hydrochloric acid 
gas in acid solution. 

Specimens of Angola-Copal and Kauri-Copal when examined by Twitchell's 
process showed respectively 86*01 and 86*37 per cent, of resin acids. 

See also Analyst, xvi., 169, and xx., 60. C. A. M. 


Estimation of Guaiaool by Demethylation. M. Adrian. (Arch, de Fharm,, 
1897, ccxxxiv., 286.)— The process here described is a modification of that of B6hal 
and Choay (Jour, Pharm. Ghim, [5], xxvii., 254). One huhdred grammes of the 
sample to be examined are placed together with 10 c.c. of water in a 250 c.c. flask. 
This is connected with a flask in which hydrobromic acid is liberated and which has 
an outlet tube connected with a reflux condenser. A bulb-tube is placed between the 
flask containing the guaiacol and the generating flask, in order to prevent any liquid 
being sucked back into the latter during cooling, and the gas, after leaving the reflux 
condenser, passes thrbugh two wash-bottles containing water. The hydrobromic 
acid is generated by the action of water on phosphorus tribromide, and is passed 
slowly through the guaiacol, which is gently warmed after thirty minutes. The 
demethylation is complete in less than an hour with poor samples of guaiacol, but 
usually an hour and a half is required. 

When cool, the contents of the flask are diluted with 500 to 600 volumes of 
water, and distilled by means of a current of steam to remove volatile substances 
(monophenols). The pyrocatechin and homopyrocatechin in the residue are extracted 
with ether, the solvent slowly evaporated, and the residue dried. The two sub- 
stances are separated by means of benzene, in which the former is completely 
soluble, and can be crystallized out and weighed. From the amount of pyrocatechin 
the quantity of guaiacol in the sample can be calculated within 5 or 6 per cent. It is 
essential that the benzene should contain not the slightest trace of moisture or the 
crystallization of the pyrocatechin will be incomplete ; and even with perfectly 
dry benzene the mother liquor must be concentrated and a second crystallization 
made. C. A. M. 


The Detection of a-Naphthol in the Presence of /:^‘Naphthol. E. Leger. 
(Jour, Pharm, C/ii?n.,T897, v., 527-529.) — ^The reagent is a freshly-prepared solution 
of sodium hypobromite, made by mixing 30 c.c. of soda solution (36“ Be) with 
100 o.c. of water, and then adding 5 c.c. of bromine, and shaking. 

a-Naphthol in a saturated aqueous solution gives with the above reagent a dirty- 
violet coloration, or men precipitate, which is still pronounced when the saturated 
solution is diluted with nine volumes of water. 

P^Naphthol in saturated solution gives a yellow colour, passing to green and 
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thwa back again to yellow. If the saturated solution be diluted with its own volume 
of water, and two drops of the hypobromite solution added, a yellow colour is pro- 
duced, but this, on shaking the liquid, immediately disappears. 

In testing a mixture, a saturated solution is to be prepared, diluted with its 
own volume of water and 2 drops of the reagent added. The presence of 1 part of 
o^^aphthol in 100 parts of ^-naphthol is thus easily recognised. 0. A. M. 


The Methods of Testing Rose-Oil. R. Jedermann. {Zeit anal C/tem., 1897, 
XXX vi., 96-102.) — From an extended experience of the properties of genuine rose-oil, 
the author considers that the solidifying temperature and the sulphuric acid test are 
not of much value. The latter consists in mixing 5 drops of the oil with 25 drops of 
concentrated sulphuric acid, and then adding 10 c.c. of alcohol (specific gravity 0'8). 
With geranium-oil the solution at once becomes turbid, whilst with genuine rose-oil 
it is said to remain practically clear and colorless. Few genuine specimens of East 
Eoumelian oil, however, remain clear, as traces of resinous matter distilling over with 
the oil often cause turbidity. 

The solidifying point, which in genuine oils may deviate in either direction from 
the limits IT’fi'" to 20^ C., is equally inconclusive, and the author places more reliance 
on the refractive index. The average for rose-oil at 30'’ C. is 43“ 30', that of geranium- 
oil being 41“ 30', The specific gravity may also give some indication as to the purity 
of an oil. At 30“ C. this constant in genuine rose-oil varies between 0*8555 and 
0*8645, and in geranium-oil between 0*883 and 0*8895. But in the author’s opinion 
the most reliable tests are the expert judgment of the odour and the practical results 
obtained in the use of the oil {cf. Analyst, xx., 48). C. A. M. 

Estimation of Carbon Disulphide in Alcohol, Carbon Tetrachloride, etc., 
and a Method for the Purification of the latter. W. Schmitz-Dumont. {Cliein, 
Zdt, 1897, xxi., 487 and 510.) — Although the processes for the estimation of carbon 
disulphide in alcohol based on its conversion into potassium xanthate can be carried 
out smoothly, especially if the product is oxidized with solid permanganate and the 
sulphuric acid determined by means of barium chloride, yet they are not trustworthy 
because the initial reaction between the disulphide and the excess of caustic potash 
is not quantitative. If IG c.c. of impure alcohol, containing about 0*1 gramme of 
CSg, are warmed to 50' or 60“ C. for twenty minutes with 20 c.c. of alcoholic lead 
acetate and 10 c.c. of normal alcoholic potash, the whole of the sulphur is recovered 
as lead sulphide, which may be oxidized to sulphate by bromine and nitric acid, 
dissolved in sodium acetate, and precipitated as barium sulphate. The results are 
quite satisfactory, and the scheme would probably work equally well with carbon 
tetrachloride ; but the author finds on the whole ti^t the method described below is 
quicker and better. . • 

Processes depending on the use of phenylhydrazine are objectionable (1) in the 
case of benzene, etc., because of the relatively large solubility of the precipitate in 
the alcohol employed, which causes the figures obtained to be too low; and (2) in 
the oasc of carbon tetr^hloride they are useless owing to the simultaneous formation 
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of > orjTfttalli&e norinaJ or basic hydrochloride of the reagent — both of which bodies 
are described fully in the original paper. 

^e following process is available for the estimation of CS 2 in all liquids or gases 
which can be brought into contact with alcoholic silver solution and aniline, and 
whiidi do not contain ingredients liable to prevent the formation of AgS. To every 
10 O.C. of the suspected fluicl are added 60 c.c. of a 6 per cent, alcoholic solution of 
silver nitrate and 5 c.c. of aniline, and the mixture is heated for half an hour at 50" 
or 60^ C. When the amount of OSj present is absolutely unknown, a considerable 
excess of aniline may be introduced (1 gramme CS 2 = 2*44 grammes, or 2*51 c.c. ; 
1 C.C. CS2=«6*41 grammes, or 6*6 c.c. of C^HgNHg), and the silver added in instal- 
ments so long as a precipitate forms, the liquid being warmed each time until it 
becomes clear. There is little fear of loss by proceeding in this manner, but, if 
desired, the operation can be repeated when the necessary proportions have been 
arrived at. The silver sulphide, contaminated with metal reduced by the aniline, 
is thrown on a very small asbestos filter, washed with alcohol and ether by the aid 
of the pump, and melted with sodium carbonate and nitre. The melt is dissolved in 
water, acidified with nitric acid, diluted considerably, and the S determined with 
barium. The yield approaches closely to the theoretical, but great care must be 
taken regarding the purity of the different reagents. Gases should be passed through 
the mixed silver solution and aniline maintained at a temperature of about 60", the 
absorption being complete. 

In order to remove CSo from commercial CCl^, times as much caustic potash 
as is needed to combine with the disulphide is dissolved in an equal weight of water, 
and, together with 100 c.c. of alcohol, introduced into 1 litre of the chloride. After 
heating to 60" for thirty minutes, the xanthate is extracted by the addition of water, 
the aqueous liquid run off, and the entire process repeated twice again with half the 
original amount of alkali. Finally, 500 c.c. of water are shaken with the chloride 
until the separation is rapid and complete, the product dried with solid caustic 
potash, or preferably, metallic sodium, and distilled over paraffin to eliminate the 
CjOlg. So prepared, it gives no sulphur precipitate with silver and aniline, and it 
boils constantly at 76*3" C. at 760 mm,, the thermometer being in the vapour. 

F. H. L. 


Estimation of Nitrogen in Guanos. V. Sohenke. (Ckem, ZeiL, 1897, xxi., 
490.) — The experiments on which the author’s last communication on this subject 
(Analyst, xxii., 77) was based having been conducted on old samples of guano, he 
has repeated them on fresh specimens coming from Peru and Damaraland. His 
conclusions are the same as before, especially as concerns the Haselhoff extraction 
process, which, although it can be modified so as to give useful results, thus becomes 
tfo t^ous for practical work. 

Schenke now calculates the nitrate nitrogen by deducting the quantity yielded 
by the Kjeldahl* process from the total ; for some of the nitrogen in uric acid is con- 
verted into ammonia on distillation even with magnesia, and therefore the difference 
between this amount of soluble nitrogen and that obtained by employing caustic soda. 
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or potash, as in Ulsh’s reduction method, cannot truly represent the nitrogen present 
as nitric acid. F. H, L. 

A Substitute for Hide Powder for Use in the Betermination of Tanning 
Material. W. Sohmits-Bumont. (Zeit filr offent, Chemie, iii., 209.) — The author 
refers to the diflaculty of preparing hide powder of good uniform quality, which is so 
essential to its successful use in estimating the value of tanning agents, and describes 
experiments made with the object of finding a substance more suited to the purpose. 

Experiments made with gelatin hardened with alum and chromic acid not 
proving successful, the author tried formalin-gelatin, prepared as follows : Thick 
filter-paper was saturated with a 10 per cent, gelatin solution, and laid upon glass 
rods to dry. When dry, it was immersed for twenty-four hours in a 2 per cent, 
formalin solution, and afterwards dried at 95“ C. It was then cut up into strips, 
which were further reduced to powder by being passed through a mill. It was then 
again immersed for twenty-four hours in a 2 per cent, formalin solution, the fluid 
pressed out, and the powder dried at 100“ G. until 50 grammes, dried separately, lost 
only about 0*05 gramme. The preparation was now freed from trioxymethylin by 
digestion in hot water in a Koch’s extraction apparatus, until 100 c.c. of the effluent 
gave no formaldehyde reaction with alkaline resorcin solution. The water was then 
pressed out and the powder dried in a water-bath. The finished preparation, which 
yielded quite an unimportant quantity of soluble matter on digestion in water, was 
compared with a good hide powder by means of parallel experiments, and, so far as 
these were taken, with very favourable results. H, H. B, S. 


Analysis and Detection of Artificial Silk. P. Truchot. (A^m. de Chhnie 
Analytf ii, p. 121.) — Artificial silk, like natural silk, when treated with Schweitzer’s 
reagent, swells up and dissolves, but is distinguished from the latter by a preci- 
pitate of cellulose forming on dilution, or on the addition of hydrochloric acid. 

The deep yellow, syrupy solution obtained by the action of 60“ B. (S.G. 1*712) 
sulphuric acid turns dark-blue in presence of diphenylamine sulphate. This reaction, 
as well as the rose coloration produced by brucine sulphate, indicates the presence of 
nitric acid due to the incomplete reduction of trinitrooellulose. It is an extremely 
delicate test, and can also be performed directly on the fabric, all the artificial silk 
threads of which, when dipped in diphenylamine sulphate solution, turn to a deep 
blue, leaving those of the natural silk unaffected. 

The specific gravity of artificial silk is 1*490, that of the natural undyed fibre 
being 1*367 to 1*357. !Phe sample examined by the author contained 1*62 per cent, 
of ash and 0*23 per cent, of nitric acid, corresponding to 1*63 of tri-nitrocellulose. 

C. S. 


Estimation of Ash in Crude Sugars. Sohrefeld. {Zeits. Bvbenz., xlvii., 560 1 
through Chem, Zeit. Bep*^ 1897, 149.) — The author finds that the ash of sugar loses 
weight in a muffle at a temperature of 700^ 0., and that at SSO"" or 900“ it melts and 
begins to volatilise. Some of the constituents of the ash are, therefore, more volatile 
than the potassium sulphate which it contains. F. H. L. 
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INORGANIC ANALYSIS. . 

A Beaotion of Carbon Monoxide. A. Mermet. (Bev, de Chimie Andlyt, 
y., pp. 180-133.) — The author fizids that a weak solution of potassium permanganate, 
acidified with nitric acid, is decolorized by carbon monoxide, the reaction being 
more rapid in presence of silver nitrate. The time varies between one and twenty- 
four hours for air containing 0*2 to 0*02 per cent, of carbon monoxide. 

The silver nitrate solution should contain 2 to 3 grammes of the crystallized 
salt per litre. The permanganate solution is prepared by boiling 1 litre of distilled 
water with a few drops of pure nitric acid, and destroying any organic matter 
present by adding a few drops of permanganate solution. When cold, 1 gramme of 
permanganate crystals and 50 c.o. of pure nitric acid are added, and the solution 
stored away from light and dust. 

The reagent is prepared, immediately before use, by mixii^ 20 c.c. of the silver 
nitrate solution with 1 c.c. of the permanganate solution, 1 c.c. of pure nitric acid, 
and 28 c.c. of distilled water freed from organic matter. To apply the test, the* 
reagent is poured into a flask containing the air under examination ; or — since dust 
or reducing gases may also decolorize the reagent — the air is purified by filtration 
and passage through absorptive reagents, so that, the presence of a reducing agent 
being detected by the first method, its nature may be ascertained by the second. 
The presence of sulphur is detected by the brown tinge due to silver sulphide 
imparted to the reagent. 

In testing suspected air — e.g,, from a mine — the sample is , collected in the usual 
manner, the inlet of the bottle being provided with a cotton filter in the case of a 
dusty atmosphere. A check experiment is performed with normal air, C. S. 

Sstimation of Oxygen in Illuminating Gas. O. Pfeiffer. (/. GasbeleitcJit^ 
1897, xl,, 854 ; through Chem. Zeit. Bep,, 1897, 148.) — The amount of oxygen in 
100 c.c. of coal-gas can be determined colorimetrically in a Bunte burette over 5 c.c. 
of caustic potash by adding 0*2 gramme of pyroga^ol dissolved in 2 or 3 c.c. of 
oxygen-free water. The absorption is complete in five minutes, and the colour first 
darkens and then becomes paler again. It is not altered by ordinary variations in 
temperature, but changes in the proportions of the reagents affect it. Sulphuretted 
hydrogen gives it a wine-red shade. If 1 per cent, of oxygen exists in the gas, the 
colour is produced instantly; but if only 0*25 per cent, is present, the burette 
requires shaking for five minutes. 

To prepare a series of standard tints, 30 grammes of sugar and 30 c.c. of 1 : 3 
sulphuric add are boile^ in 1 litre of water for fifteen minutes, and 85 c.c, of 1*3 
caustic soda added. This liquid is mixed, drop by drop, with water in test-tubes 
until the colours match those yielded by artificially-produced mixtures of coal-gas and 
oxygen treated as above. The standards are permanent if preserved in the dark. 

sr ^ F. H. L. 

Simple and Bapid Analysis of Nickel Castings ; Separation of Nickel and 
Ck>balt by the ron Knorre Method. J. Albahary. {Bev, de Chimie Anal^t^ 
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V., 102404.) — Five grammes of the substance are dissolved in 30 c.o. of nitric imid, 
evaporated to dryness, taken up by 10 c.c. of dilute sulphuric acid, and boiled for 
forty-five minutes, 

Silita is determined by filtering, igniting, and weighing ; copper by precipitation 
on the water-bath by means of 50 c.o. of saturated hydrogen sulphide. 

Iron, — After heating to drive off the hydrogen sulphide, the solution is made up 
to 250 c.c., the iron being thrown down from 100 c.c. by ammonia, and freed from 
nickel by. reprecipitation. 

Nickel and Cobalt. — The other 150 c.c. of solution are, after the addition of 5 
grammes of sodium sulphate, electrolyzed for five hours by a current of half an ampere, 
to throw down nickel and cobalt. 

Magnesium is estimated in the residual liquid, as ammonio-phosphate. 

Separation of Nickel and Cohalt. — The metals deposited on the negative pole 
are dissolved in dilute sulphuric acid, and the warm solution treated with an excess 
of a hot saturated solution of nitro /3-naphthol in 50 per cent, acetic acid in presence 
of a little hydrochloric acid to prevent the simultaneous precipitation of nickel. 
After leaving the precipitate to subside for three hours, and making certain that all 
the cobalt is thrown down, it is first washed with cold, then with hot, 12 per cent, 
hydrochloric acid, and finally with boiling water ; then dried and ignited with 
2 grammes of crystallized oxalic acid in a current of hydrogen, the metallic cobalt 
being weighed in the crucible. Nickel is estimated by difference or by precipitation 
with potash, after removing by evaporation most of the acetic acid from the solution. 

Sulphur is estimated by the Carius or Campredon method ; carbon by the 
Oorleiss (chromic acid and copper sulphate) or Viborg method. C; S. 

Determination of Phosphoric Acid as Phospho-Molybdio Anhydride. Woy. 
{Chem. Zeitf xxi., 441.) — By following up the work of Meineke and Hundeshagen, 
the author has succeeded in perfecting a method by which phosphoric acid in plant- 
ashes, fertilizers, and raw phosphates can be determined by means of molybdenum, 
without the usual subsequent precipitation with magnesia-mixture. The method is 
as follows : 

Beagents. — 1, A 3 per cent, solution of ammonium molybdate, made by dissolv- 
ing 120 grammes in 4 litres of water. 

2. Ammonium nitrate solution ; 340 grammes in 1 litre. 

8. Nitric acid of 1*153 specific gravity, containing 25 per cent. HNO^.' 

4. Solution for washing; 200 grammes ammonium nitrate and 160 c.o. nitric 
acid in 4 litres. , , 

Procedure. — 0*1 gramme PgOg requires for the formation of the anhydride 
24 Mo 08, 2*9856 grammes ammonium molybdate, which is equivalent to 

100 c.o. of the 8 per cent, solution. Therefore, in working with 0*^ gramme of 
substance, 6 c.c. o^ the solution are required for every 1 per cent. 
excess of 20 c.c., above the theoretical quantity should be allowed. Usually 10 c.c. 
of nitric acid suffice, but the quantity can be increased to 20 c.c. in certain casea 
; Thirty c.c. ammonium nitrate solution and 10 c.o. or 20 c.c., as the case may 
requb?e^ of nitric acid, are measured together and added to the solution containing 
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the phosphoric acid. The whole is then heated over, a lamp until bubbles commence 
to rise. The necessary quantity of molybdate solution, also heated to the same 
extent, is then allowed to flow into the middle of the hot solution, which is mean^ 
while kept in motion by giving the beaker a circular movement * with the hand. 
The precipitate forms almost immediately, and in ten or fifteen minutes subsides 
sufSciently to filter ofl. The author filters through a porcelain Gooch crucible with 
the assistance of atmospheric suction. The precipitate is washed by decantation 
with 60 c.c. of hot washing solution, and then redissolved into the same beaker with 
10 c.o. of an 8 per cent, ammonia solution. Twenty o.c. ammonium nitrate, 30 ac. 
water, and 1 c.c. molybdate solution are then added. The whole is now heated over 
a lamp as before, and re-precipitated by adding 20 c.c. of hot nitric acid drop by 
drop, the fluid meanwhile being kept in motion as before. The precipitate soon 
subsides, and is then filtered ofli thrOhgh the same crucible and washed with the 
washing solution. The incineration is accomplished by placing the porcelain Gooch 
crucible inside a nickel crucible, and heating gradually until the bottom is of a dull 
red heat. In about fifteen minutes, at this temperature, the yellow precipitate is 
completely converted into the black anhydride 24 M 0 O 3 , containing 3'946 

per cent. P^Or,. H. H. B. S. 

APPARATUS. 

A New Apparatus for Purifying Gases. 

A. J. J. Vandevelde, (Chem, Zeitt xxi., 445.) — 

The apparatus shown in the accompanying illus- 
tration allows of gases being easily and freely 
passed through it, and yet acts as a thoroughly 
efficient absorber. It also admits of the sul- 
phuric acid used for drying being conveniently 
renewed. It consists of a large Woulff's bottle 
A, in which the carbonic acid is absorbed, and 
a cylindrical vessel B, in which the gases are 
dried. The Woulfl’s bottle is three parts tilled 
with solid caustic potash, upon which is a layer 
of quicklime. The tube h contains soda-lime 
and the small WouMTs bottle A.' sulphuric acid. 

The funnel tube d is provided with a stopcock, 
and at its lower end is a hollow perforated 
globe. The cylinder B is filled with broken 
glass moistened with sulphuric acid. The direc- 
tion in which the gases are passed through the 
apparatus is shown by the arrows. When the 
sulphuric acid requires to be renewed, it is 
drawn off by means of the tap /, and a fresh 
.supply introduced through the funnel tube d, 

H. H. B. 8. 
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New 086 Appen^tns. H. WiteeL (Chem, 2eit, 
X897t xxi, 536.) --This apparatus oombines the functions 
of the Kipp generator and the ordinary washing or 
drying^tubes, so that it becomes more convenient to 
handle. It will also be observed that the purifying 
vessel is specially designed to prevent any splashing of 
the liquid employed. F. H. L. 


New Laboratory Apparatus. (Chem. Zeit, 1897» Jlu mlv 
xxi., 351.) — Peten o,nd Bost*$ Automatic Burette . — ^This 

apparatus can either be made to 1 SH 

( ® carry a burette or a pipette, but the 
latter arrangement is more generally 
/| jy useful. To fill the measuring vessel, 
the pinch-cock is closed, the tap set 
so that the burette and vessel are in 
connection, and the liquid pumped up 
by squeezing the rubber ball; the ^ 
tap is then closed and the pinch-cock ' | 

opened, when any excess of the solu- L 

tion that has accumulated in the top W 

bulb^.runs back into the bottle, and ^ mmmmmmmmmJL 
the 0-point is automatically set. The Witzbl’s Gab Appauatus. 
liquid can then be run off by turning the 3-way tap in the proper 
direction. F. H. L 


Haussmann’s Vacuum Ap- 
paratus. (Chem. Zeit.y 1897, 
xxi., 351.) — This consists of a 
cylindrical porcelain still pro- 
^*Ar^R. 4 Tus.^*'' vided with a ground lip on which 
an inverted glass funnel rests, 
making a joint in the manner illustrated. The 
apparatus is therefore cheap, simple, and can be 
used on any water-bath, P. H. L. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

NOTE ON COMMERCIAL GROUND CASSIA. 

By W. F. Keating Stock, P.I.C. 

{Bead at the Meeting^ Jtine 2, 1897.) 

I HAVE analysed a large number of samples of commercial ground cassia during the 
last three years, and among them I have not found one which corresponded in com- 
position with samples of genuine cassia lignea ground in the laboratory. In the 
majority of cases the difference was due to the presence of sand and earthy matters 
generally, these predominating over the natural ash to the extent of from 1 per cent, 
up to 9 per cent. In two cases exhausted ginger was present, and in several others 
the sample was Entirely composed of Cassia vera, which differs considerably in quality 
And composition from the ordinary Cassia lignea. 

With regard to the presence of extraneous earthy matter in ground cassia, one 
is inevitably driven to the conclusion that it does not come there by honest means. 
For if the nature of the process by which cassia is collected and prepared for market 
in its unground condition is considered, it is seen to be a cleansing process, and that 
the presence of sand and dirt is avoidable. This view is supported, I think, by the 
following analyses made in my laboratory : 

Average total ash in genuine Cassia lignea = 1*92 per cent. 

„ ,, in high-class commercial samples ... =*2*68 „ 

„ ,, in ordinary commercial samples ... =5*09 ,, 

Variations of total ash found in ordinary samples = 3*18-11*60 „ 

One would not like to say that small variations in the proportion of natural ash 
are itnpc^sible, but the variations cannot by any reasonable argument be made to 
embrace sand or earthy matter, and when these occur to the extent of more than a 
few tenths per cent., the sample should be looked upqn with suspicion. 

The detection of exhausted ground ginger in admixture with ground Cassia lignea 
offers no difficulty to the analyst, since the starch granules contained in each are 
eo entirely dissimilar. But a rapid and accurate method of determining the relative 
proportions of tike two is not, perhaps, so easy to arrive at. The ether extract, 
aleohcd exts^t, water e^ract, total ash, soluble ash, and phosphoric acid, all failed 
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me any useful factor, I, however, found a valuable aid to the determination 
in the proportion of woody fibre in the water-free substance. 

The following table will show how the woody fibre supplies the 'necessary data 
for calculation * 


Samples Analysed. 

1 Woody Fibre 
Moisture. | in 

ilTndried Sample. 

Woody Fibre 
in Water-free 
Sample. 

Commercial ground cassia (five samples) ... 

12-17 

24-46 

27-70 

Laboratory ground cassia 

16-86 

22-56 

27-10 

Suspected sample 

13-23 

15-33 

17-60 

Exhausted ginger 

11-84 

5-03 

5-70 


If C represents the cassia in a dried sample, D the woody fibre in the sample, 
and E the fibre in dried exhausted ginger, then C is obtained as follows : 

^__^(D-E)100 
27-5 ~E“’ 

The proportion of cassia so obtained is dry cassia, and must be corrected for the 
moisture present in the sample. 

Owing to the importance of the fibre in the foregoing formula, it must, of course, 
be determined with great care, and, without going into much detail, I may mention 
that in my practice 3 grammes of finely-ground cassia are boiled in a 600 c.c. flask 
attached to a reflux condenser, with 200 c.c. of dilute sulphuric acid, containing 
1-26 per cent, of ordinary strong acid, for thirty minutes. The liquid is then filtered 
through a linen-cloth filter, using a filter-pump ; the residue is washed free from acid 
with boiling water, returned to the flask, boiled again for thirty minutes with 200 c.c. 
of a 1-26 per cent, solution of sodium hydrate. The flask is then filled up with cold 
water, and allowed to stand for twenty minutes, when the liquid is again filtered 
through the same cloth filter, and the fibre is thoroughly washed with boiling water. 
Finally it is treated with 50 c.c, of dilute hydrochloric acid, containing 12-5 c.c. of 
the ordinary pure acid. It is washed free from every trace of acid with boiling 
distilled water, transferred to weighed watch-glasses, dried to constant weight, ignited, 
and any mineral matter deducted. 

The substitution of Cassia vera for Cassia ligma is a matter which cannot in the 
existing state of things be dealt with under the Sale of Food and Drugs Acts. It is 
generally admitted — and, indeed, it is quite obvious — that both in flavour and con- 
venience in use Cassia vera is inferior to Cassia lignea ; but since it is cassia,'' no 
penalty attaches to its substitution for Cassia lignea unless Cassia lignea has been 
specifically demanded. 

I have drawn attention to this variety of cassia in the interests of Public Analysts 
who may not yet have met with it, and to whom it might prove misleading. It 
differs from Cassia lignea in two important points. In the first place, it contains 
much larger starch granules, and, in the second place, it yields vdth cold water a 
tenacious glairy mass, owing to its content of mucilage. The starch granules of 
Cdssia vera do not differ greatly in their larger forms from those of exhausted ginger/ 
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ttzkd it behoyes the Analyst meeting with Cassia vera in admixture with Cassia Idgnea 
not to depend too much upon the microscope, but to look closely into the general 
characters of the sample. 

Some analyses of commercial samples of Cassia vera have been made in my 
laboratory, and the figures so obtained are contrasted with similar figures for Cassia 
lignea in the following table : 


OoDstituent Sought. 

Gan&ia lignea 
(several samples). 

Cassia vera 
(several samples). 

Moisture 

12-17 

11-16 

Total ash 

5-36 

5-15 

Soluble ash ... 

1-20 

1-45 

Phosphoric acid 

•19 

•13 

Woody fibre iu water>free sample 

27-70 

19-60 


NOTE ON THE BACTEEIOLYSI8 OF GELATIN. 

By Dr. S. Etdeal, D.Sc., and E. Orchard. 

(Bead at the Meetnig^ June 2, 1897.) 

In ordinary bacteriological work for water analysis and other purposes, free use is 
made of gelatin media, and one of the distinctions between bacteria is founded on 
their liquefying, or not liquefying, gelatin. The jelly runs down the test-tube or 
collects on the surface of the plate, and forms a pool, which is fluorescent, or colored, 
or possessed of odours, according to the nature of the pure culture present. 

Although an amount of work has been published on the changes resulting from 
the decomposition of various organic matters, especially albumin, no record of any 
experiments, or series of experiments, could be found which demonstrated quantita- 
tively the chemical changes that take place when the ordinary gelatin medium used 
in bacteriological investigations is liquefied ; in fact, the published analyses of com- 
mercial gelatin itself were very imperfect 

With the object, therefore, of determining the changes produced when gelatin 
is in process of liquefaction by bacteria, we have made a series of experiments on the 
following lines : 

A quantity of gelatin medium was prepared, containing 10 per cent, of 
"‘Coignets best gelatin'* and 10 per cent, of Pasteur's solution, made up with 
Eoohelle salts in the place of ammonium tartrate, in order to avoid the introduction 
of ready-formed ammonia ; this was made faintly alkaline with sodium carbonate, 
and clarified in the usual manner. After heating the solution to 30** C., so as to be 
quite fluid, quantities of 20 c.c. were pipetted into 6 oz. conical flasks, plugged with 
cotton* wool, and subsequently sterilized by heating to 100” 0. on three successive 
days. These were then inooulated from an active culture of the organism, and 
Incubated at room temperature for the given time. Conical flasks were employed, 
in order that the liquefaction of the gelatin should proceed at the maximum rata» 
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idiid consequently the organisms were oultivat?ed as far as possible under aerobic 
conditionB. Petri’s dishes were tried, but, owing to the difficulty bf manipulation 
without loss when the medium was fluid, they were abandoned. The different flasks 
showed progressive liquefaction of the gelatin according to time. The liquid pro- 
duced was in all cases alkaline, had a slight putrefactive odour, was turbid, and 
contained no sulphuretted hydrogen. 

In the subsequent analyses, after the different periods, the contents of the flasks 
were warmed to the same'temperature — 30® C. — rendered faintly acid with acetic acid, 
and heated to 100* G., in order to ascertain whether the bacteria in their growth 
had produced any weighable quantity of cellulose or coagulable albumin. No pre- 
cipitate was obtained which could he estimated, except in one case — the sixteen days’ 
culture of B, fluorescens liquefacienst when the precipitate by heat amounted to 
0*06 per cent.( = 0-01 N). The contents of the flasks were cooled again to 30® C., 
diluted with sterile water to 250 c.c., and aliquot portions carefully measured out at 
this temperature for each determination. In this way strictly comparative results 
were obtained, independent of the slight evaporation from the gelatin medium. The 
results were controlled in each case by a determination of the total nitrogen. 

The gelatin and albumoses were estimated by Eiihne and Chittenden’s method 
of precipitation with saturated ammonium sulphate solution, dissolving the precipitate 
in warm water, dividing, and determining the total nitrogen in one portion, and in the 
pther, very exactly, the SOg, then subtracting the nitrogen due to ammonium sulphate, 
a process which we prefer to that of direct weighing of the precipitate. 

The albumoses were determined separately by precipitating a portion of the 
original solution with Stutzer’s reagent (an emulsion of copper hydroxide in glycerin 
and .water), washing, and estimating the nitrogen in the precipitate. 

The volatile bases were estimated in a portion of the original, by distillation with 
caustic soda and titration of the distillate. A further portion of the original was 
precipitated with alcohol, Altered, and the nitrogen content of the filtrate returned as 
bases and extractives. 

The two liquefying organisms selected were : (i.) B, qjrodigiosus, from an active 
gelatin culture, and (ii.) B, fluoresce7is liquefaciens, freshly obtained from tap- 
water. P. F. Frankland describes a gelatin-tube culture of B. iwodigioaus in the 
following words: ‘‘Grows very rapidly, liquefying the gelatin in the form of a 
conical sack, which soon extends across the top of the tube, and, gradually passing 
downwards, involves the whole tube. The liquid is very turbid, with an abundant 
flocculent deposit of intense crimson colour.” And a stab culture of B. jluorescem 
Uquefddens (Fiugge) as under : “ In the path of the needle there is a whitish growth, 
whilst a funnel-shaped depression, containing liquid gelatin, forms on the surface ; 
the liquefaction gradually stretches across the tube, and finally the whole contents 
are fluid and of a fluorescent green colour, whilst a white deposit collects.” In the 
initial plate cultivations, after fourteen days at 20* to 21® G., the gelatin was found 
to be oidy partially liquefied by the B, ;prodigio8m^ zo that our attention was chiefly 
confined to B, fiuoreaoens Uqt^fooiem, A number of flanks were inoculated with this 
organism, the contents being analysed after one day, when only a superficial lique- 
faction of the gelatin had taken place ; two when about half had been liquefied; 
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thre^ and a half days, when the liquefaction of the gelatin was quite complete ; and 
finally afters 

The following is a tabulated summary of the results obtained : 


Calculated as: Grammes of Nitrogen per 100 c.c. 


Inoubated at 20" to 21" G. 

Total 

Nitro- 

gen. 

I ; 

Oelatin 
and 
j Albu- 
1 mosea. | 

i 

Albu- 

moflos. 

Ammo- Basen 
nia and j and 
Volatilo j Extrac- 
Baaes. j tivea. 

! ! 

Peptone 
N unao* 
counted 
for. 

Gela- 

tin. 

Albu- 
min and 
Oellu* 
loae. 

Blftnk (i.) 

1-242 

1-109 

0-614 

0003 1 0-061 

i 0-069 

0-596 

! 

„ (ii.) 

1-246 

1 

0-528. 

0-004 1 — 


0-581 


B, prodigiosm^ 14 days ... 

1-232 

1-624 

0-409 

0049 1 — 

) , 

1 0-615 


B,jluor. Uquefaciens ^ 1 day 

1-33 

1-141 

0-402 

0-028 ' — 

— 

! 0-739 1 


M 2 days 

1-256 

0-682 , 

; 0-297 

0-045 0-105 

; 0-424 

1 0-386 ! 


i» »» ,, 

1-267 

0-242 

: 0-136 

0-063 ! 0-486 

. 0-476 

; 0-107 


>» It 16 If i 

1-26 

0-216 

! 0-081 

; 0-168 i 0-742 

1 0-124 

' 0-136 

0-01 


It will be noticed from the analysis of the blank that the original dry gelatin 
contains roughly 50 per cent, of matter precipitable by Stutzer's reagent, so-called 
albumoses. In the early stages these albumoses seem to be first attacked by the 
organism ; but subsequently their decomposition proceeds at an equal rate with that 
of the true gelatin. 

A notable feature in this research is the small production of ammonia and 
volatile bases, in view of the fact that substances such as trimethylamine, indol, and 
skatol have been generally stated in analyses by other observers to be constant 
accompaniments of the liquefaction of proteids. That this is not accounted for by 
the volatilization of such bodies during the incubations is proved by the comparative 
absence of odour and of strong alkaline reaction in the air of the flasks, and in such 
loss not being indicated by the total nitrogens. Previous investigations have, how- 
ever, been conducted with nutrient gelatin,” containing other proteids. The 
quantity of ammonia produced is insignificant, amounting, even after sixteen days’ 
incubation with B, fiuorescens liquefaciens, to only 0*i68 gramme of nitrogen per 
100 C.C., corresponding to 0*204 gramme of ammonia. 

The figures for the nitrogen unaccounted for, which would be almost entirely 
peptones, are very interesting. The original gelatin solution containing 0*069 gramme 
per 100 c.c., this gradually increases as the liquefaction proceeds, until, with 
B. fiuorescens liquefaciens, it reaches the maximum figure of 0*476, when the medium 
is just entirely liquefied, and then diminishes, after sixteen days, to 0*124, showing 
that the bacillus, after bringing about the decomposition of nearly aU the gelatin and 
albumoses, subsequently attacks the peptone, which has meanwhile been produced, 
with a corresponding increase of bases and extractives soluble in alcohol. 

it is known that certain bacteria produce peptonizing enzymes, and in the case of 
the B. fiuorescens Uquefaciens the organism appears, as shown above, to subsequently 
feed on the peptone produced by its enzyme. 

In order to ascertain whether the enzyme is capable of liquefying the gelatin 
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without ihe aid of baoteria, a large quantity of gelatin medium was inooulUted with 
B, fitwreacens liqtiefacienSf and inoubated at 20*" C. After about five days, when Uia 
culture was entirely fluid, some of it was filtered, by a vacuum, through a Pasteur 
candle into a filtering-fiask containing 100 c.c. of 10 per cent, gelatin that was quite 
sterila When about 10 to 15 c.c. of the culture had passed through, the filter was 
removed, the neck of the flask plugged with cotton-wool, and the gelatin warmed to 
30** G , so as to be able to mix the filtrate uniformly with the gelatin solution ; it 
was then allowed to set quite firmly, and incubated at 20° C. As after a few hours 
the gelatin was not quite solid, it was removed from the incubator and kept in a 
room at about 10° 0. In twenty-four hours the contents of the flask were semi- 
liquid, and after thirty-six hours quite liquid. It was proved to be sterile by micro- 
scopical examination and by attempts at subculture. The liquid did not smell 
putrid, and was not fluorescent ; except that it was liquid, it appeared the same as 
the original gelatin solution. The contents of the flask were then analysed with the 
following results, calculated into grammes of nitrogen per 100 c.c. : 


Total 

Nitrogen. 

1*232 


Gelatin. Albumoeefl. Ammooia. Extractives Peptone. 

•359 . 0*21 Nil 0*469 0*174 


Vol. Org. 
Acids. 

Nil. 


The liquid was tested for the presence of peptone by dialysing a portion, and adding 
caustic soda and copper sulphate to the dialysate, when a strong biuret reaction was 
obtained ; with the original gelatin solution similarly treated there was no reaction. 
That an enzyme is produced by B, flmrescem liquefaciens was further confirmed by 
repeating the above experiment on 15 per cent, gelatin containing Pasteur’s solution 
as before, but not alkalized, when it was found to be liquefied in twenty hours at 
17° to 18° C. 


AN IMPBOVED METHOD OP DETEBMINING PBOTEID AND 
GELATINOID SUBSTANCES. 

By a. H. Allen and A. B. Seaele. 

In a paper recently read before the Society of Public Analysts (Analyst, this volume, 
p. 228), by Dr. S. Bideal and Mr. C. G. Stewart, a process of determining gelatin 
was described which was based on the treatment of the solution by chlorine, and 
drying and weighing the resultant precipitate. In the subsequent discussion, one of 
us suggested that several advantages might be gained by the substitution of bromine 
for chlorine, the nitrogen in the precipitate being subsequently determined by 
Ejeldahl’s process instead of the precipitate itself being weighed. 

We have since made a number of experiments on these lines, and have devised 
a modified process which materially lessens the time required for the determination 
of the proteid or gelatinoid matter in a substance, without impairing the accuracy of 
the result. The following mode of procedure is that which we have found most 
satisfactory : 

A quantity of the solution, containing about 1 gramme of the albuminoid matter, 
is brought to a volume of about 100 c.c., and treated in a conical beaker with bu16> 
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diitiie hydrochloric add to rfender the liquid distinctly acid tb litmus. Brombe* 
water is then added in considerable excess, and the liquid stirred vigorously for sotnS 
time. The yellowish precipitate which separates is fiocoulent when first formed, btit 
becomes more viscous after stirring, and, in great part, adheres to the sides of the 
beaker, which, with its cor^tents, is allowed to stand for about half an hour, or until 
all the precipitate has settled. The liquid is then decanted through an asbestos 
filter.** The precipitate adhering to the beaker is washed severahtimes with cold 
distilled water, the washings being poured through the filter. Occasionally, when 
most of the free bromine has been washed out of the precipitate, the liquid does not 
filter clear. It is therefore . advisable to keep the washings separate from the 
filtrate, and, if necessary, to wash with sodium sulphate solution, or with bromine* 
water. We make no attempt to wei^h the precipitate, preferring to determine the 
contained nitrogen by the Gunning-Kjeldahl process. For this purpose, the contents 
of the filter-tube (including the asbestos and glass-wool) are returned to the beaker 
in which precipitation took place,. 20 c.c. of strong sulphuric acid added, the beaker 
covered with a watch-glass, and heated over a piece of wire-gauze. When frothing 
has ceased, about 10 grammes of powdered potassium sulphate should be added, and 
the liquid heated strongly until colourless. It is then allowed to cool, diluted with 
water, an excess of caustic soda added, the ammonia distilled off, and the distillate 
titrated with standard acid. The percentage of nitrogen found when multiplied by 
the factor 6*33 (or in the case of gelatin by 6*5) gives the amount of proteid matter 
precipitated by bromine. 

Experiment showed that the precipitates produced by bromine in solutions of 
the proteids are insoluble in water and in dilute hydrochloric acid. The extractive 
matters of meat, on the ocher hand, are only precipitated in concentrated solutions, 
and the precipitates formed are, in great part, dissolved on dilution, especially in 
presence of a little hydrochloric acid. 

We have also found that, whilst the precipitates produced by bromine in solutions 
of the proteids are soluble in dilute caustic soda, the resultant solutions are not com- 
pletely reprecipitated on acidulation with hydrochloric acid. 

In order to further test the process, we have experimented upon the following 
proteid and gelatinoid bodies : 

Commercial Oelatin , — A 10 per cent, solution of commercial gelatin was prepared 
by dissolving 50 grammes of Nelson's gelatin in warm water and diluting the solution 
to 500 c.c. In 10 c.c. measure of this solution (containing 1 gramme of gelatin) 
the nitrogen was determined directly by Gunning’s modification of Kjeldahl's process. 
Another portion of 10 c-.c. was diluted, treated with excess of bromine in the manner 
described alK>ve, and the nitrogen in the precipitate determined as before. As these 
two experiments gave conoordant results (14*1 and 14*0 per cent, of nitrogen), we 
conclude that the bromine precipitated all the gelatin present. 

Oelatin-Peptone . — A volume of 300 o.o. of the above gelatin solution was rendered 
acid by the addition of 8 c.c* of strong hydrochloric acid, and the liquid kept at a 

* This ifl nude by placing a little g^MS-irpol In a oylindrioal funnel (a vertical glaes tube drawn out 
at the lower end), and ojtvering it with a pad of pulped aebestoe. If the filter be properly oonetruoted, no 
water*putnp will be required, and a perfectly clear, filtrate will be obtained. 
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tem|»eratare of 100® C., with occasional agitation, until it no longer gelatinized on 
thorough cooling. It was then made up to its original volume, and the nitrogen deter- 
mined in the precipitate produced by bromine in 10 c.c. of the solution ( = 1 gramme 
of Original gelatin). The result of this experiment gave 13*9 per cent, of nitrogen, 
which showed that ^bromine precipitated practically all the gelatin which had been 
converted into gelatin-peptone, as well as any undecomposed gelatin which might be 
present. From more recent experiments we are inclined to believe that the conversion 
of the gelatin was far from complete. 

Commercial Egg^Albumin , — A 2 per cent, solution was prepared by dissolving 
10 grammes of commercial egg-albumin (in scales) in .warm water and diluting the 
solution to 600 c,c. In 60 c.c. of the solution ( = 1 gramme of the original albumin) 
the nitrogen was determined direct as in the gelatin, the amount found being 8*82 
per cent. Another portion of 60 c.c. was treated with bromine, and the nitrogen in 
the precipitate determined as before, 8*72 per cent, being the result obtained. Hence 
egg-albumin is completely precipitated by bromine. 

Acid Egg-Alhumm — To 100 c.c, of the solution of egg-albumin 2*5 c.c. of strong 
hydrochloric acid was added, and the liquid kept at 100® C. for several hours, and 
with frequent agitation. After cooling, the liquid was treated with bromine, and the 
nitrogen in the precipitate determined. The result showed that the whole of the 
nitrogen passed into the bromine precipitate. In another experiment a known 
volume of standard hydrochloric acid was added to another portion of the egg- 
albumin solution, and the liquid kept at 100® C. for some time, as before. After 
cooling, *such a volume of standard soda was added as would exactly neutralise 
the hydrochloric acid employed. The nitrogen in the precipitate produced by 
bromine was determined, and showed in this case, as in that in which when no 
attempt was made to neutralize the free hydrochloric acid, that the whole of the acid 
albumin was precipitated by bromine. 

Another sample of commercial scale-albumin was converted into acid-albumin 
(syntonin) by beating it in 1 per cent, solution with hydrochloric acid for six hours. 
The nitrogen was then determined directly in the resultant liquid and in the bromine 
precipitate produced different ways, as shown below. The figures are calculated 
to 100 parts of the original albumin, which was found to contain 9*88 per cent, of 
nitrogen and to yield 8*32 per cent, of ash on ignition. Hence the sample was far 
from pure. 


A. By direct Gunning-Kjeldahl process on syntonin solution ... 

B. By precipitate from unneutralized syntonin solution ... 

C. By precipitate from nearly neutralized syntonin solution 

D. By precipitate from syntonin solution, rendered strongly 

alkaline and then re-acidifie^ 

E. Precipitate from syntonin solution, made strongly alkaline by 

soda, bromine added, and the liquid acidulated after half 
anhour..* 

F. Precipitate from syntonin solution, made strongly alkaline by 

soda, bromine added, .and the liquid . acidulated after 
twenty-four hours ... ... 


Nitrogen. 

9 '86 per cent. 

9-76 

9*69 

9-60 „ 


6-69 


8-62 
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From experiments E tod F it appe^ that, in presence of excess of alkali, 
bromine causes such a .change in a solution of syntonin as to prevent full precipita* 
tion occurring on subsequent acidulation. The change, which is probably due to 
the formation of hypobromite and its action on the proteid, appears to be gradual, 
since the precipitation was far leas perfect after twenty-four hours’ action than after 
only half an hour. 

Digested Egg-Albumin , — One hundred ac. of the original egg-albumin solution 
was acidulated with hydrochloric acid, and digested with pepsin for four hours. The 
liquid was then cooled, and divided into two equal parts. In one of these the nitrogen 
was determined directly, and in the other in the precipitate produced by bromine. 
The results showed that the precipitate formed by bromine in the solution of the mixed 
products of the digestion of egg-albumin by pepsin contains the total nitrogen of the 
original albumin. 

Albumin-Peptone , — This was prepared by digesting the finely-divided whites of 
hard-boiled eggs for four hours with pepsin, in presence of free hydrochloric acid. 
The digested liquid was then raised to a temperature of 97“ C. (by blowing in steam) 
to arrest any further action of the pepsin. The liquid was filtered and neutralized 
with sodium carbonate solution, and the precipitated syntonin filtered off. The 
filtrate was evaporated to a low bulk on the water-bath, and was then saturated with 
zinc sulphate. The precipitated albumoses were washed with a saturated solution 
of zinc sulphate, and the filtrate and washings diluted to 100 c.c. The total nitrogen 
was determined directly in one portion of the solution of peptone thus obtained, and 
the amount of nitrogen in the precipitate produced by bromine in another portion. 
The results showed that the mixture of peptones resulting from acid-pepsin digestion 
of egg-albumin is completely precipitated by bromine. 

White of E(j<j . — Another series of experiments on fresh white of egg gave the 
following results : 

Nitrogen. = Proteid?. 

In original white of egg 1-89 per cent. 11 96 per cent. 

In precipitate by bromine 1-88 ,, 11*90 ,, 

In precipitate by bromine from syntonin 

solution 1*89 ' 11*96 „ 

Meat-Extractives. — Solutions of creatinine, asparagine, and aspartic acid were 
found to yield no precipitate with bromine. To test the powers on the mixture of 
meat-bases and extractive matters actually present in meat-extracts, we allowed 
some finely-divided raw beef to stand in contact with ten times its weight of water^ 
with occasional agitation, for about six hours. The liquid was strained, and steam 
blown through the liquid until it had attained a temperature of 97“ G. The coagulated 
albumin was filtered off, and the filtrate was measured. The total nitrogen in it 
was determined, and also the nitrogen in the small precipitate produced by bromine. 
In order to determine the latter more exactly, one-fourth of the filtrate from the 
albumin was evaporated to one-tenth of its bulk and excess of bromine added. The 
greater part of the precipitate produced dissolved on adding an equal measure of 
water, and on the addition of a few drops of hydrochloric acid further solution 
occurred. The remaining precipitate was filtered off and the nitrogen in it determined, 
the amount found being very trifling. 
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Tbe following is a tabular view of the chief of the foregoing resjcilts : 



Nitrogen per cent. 

* ^ 

1 Nitrogen «nultiplied by 

factor. 

Factor 

< Substanoe. 

Total in 

Pre- 

1 Total in 

Pre- 

em- 


Original Sub- 

oipitated by 
Bromine. 

OrigipflSub- 

oipitated by 
Bromine. 

ployed. 


stance. 

stance. 


Commercial gelatin . . ; 

14-10 

14-00 

77-S 

77-0 

j-5-5 

Gelatin-peptone 

14-10 

13-90 

77-6 

76-5 

Gbmmercial scale albumin 

8-80 

8-72 

56-8 

55-2 

-v 

S 3 mtonin from scale albu- 

9-86 

( 9-76 
\ 9-69 
( 9-60 

62-41 

( 61-78 

J 61-34 1 


min 


1 

( 60 77 ' 


Digested scale albumin ... 

8-89 ! 

8-81 ; 

i 66-3 

56-8 ! 

11-90 !' 

6-33 

Fresh white of egg ... 

Syntonin from white of 

1-89 

! 

i 

1-88 

189 ■ 

11-96 

1 


1: 

egg ; 

1-89 1 

! 11-96 

11-96 ; 


Peptone from white of egg , 

0-70 ! 

0-69 

: 4-43 

4'37 1' 


Beef-extractives ! 

0-33 

0-004 i; 

1 2-11 i 

0-03 ■ 



These results fill certain blanks left by the experiments of Bideal and Stewart, 
aaid, while generally confirming their conclusions, show that by the very simple mode 
of operating adopted by us a complete precipitation and determination of proteid and 
allied matters can be effected, with fairly sharp separation from co-occurring organic 
matters. 

On applying the bromine method to commercial meat-extracts, the following 
results were obtained. The solutions of the bovril preparations were not previously 
filtered, and therefore the figures include the nitrogen of the meat- fibre present : 


Nitrogen in Precipitate 

by Bromine. x 6 *33 = Proteida. 

Liebig Company’s extract 1*41 per cent. 8*92 per cent. 

Seasoned bovril ... 1*94 ,, 12*28 „ 

Bovril for invalids 2*64 ,, 16*71 ,, 

Eonig and Bomer have recently shown that the proteid nitrogen in meat- 
extracts has generally been much over-estimated. They found a total of 1*17 per 
cent, of proteid nitrogen in Liebig Company’s extract, which is equivalent to 7*41 of 
total proteids (mostly albumose). 

Similarly, a recent analysis of Liebig Company’s extract, made by entirely 
different methods, gave us 9*37 per cent, of total proteids. 

The fact that bromine completely precipitates all proteid and gelatinoid matters, 
affords a convenient means of solving certain problems which have hitherto presented 
considerable difRculty. Thus, by saturating the liquid with zinc sulphate, and treat- 
ing the filtrate with bromine, the real peptone formed in digestion-experiments might 
probably be accurately determined. 

We have already applied this process to the vexed question of the existence of 
real peptones in meat-extracts. Thus, 6 grammes of the Liebig Company’s extra;ct 

dissolved in 100 c.c. of water, and the solution saturated with zinc sulphate. On 
adding bromine to the filtered liquid, a precipitate was prodt;ioed which redissolved on 
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fliluttag with wat6^ and adding hydrochloric acid. When the filtrate from the zinc 
sulphate precipitate was water and acidulated previously to adding 

brotuine, no precipitate was formed. This experiment appears to decide the question 
of the presence of considerable quantities of real peptones in Liebig’s extract in the 
negative, and hence confirms the conclusion of Konig and Bomer on this point. 

We further propose to examine the applicability of the bromine process of pre- 
cipitation to the examination of albuminous urine, and to other eases in which a 
rapid determination of proteid and gelatinoid matters is a desideratum. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 

FOOD AND DRUGS ANALYSIS. 

Distillation of Highly-diluted Ethyl Alcohol (1 in 8,000 to 1 in 10 , 000 ). 
Nioloux and Bauduer. (Atm. de Chim. Analyt., vol. ii. [11], pp. 202-204.) — It has 
been found by experience that by collecting at the first distillation part of the 
alcoholic liquid, then beginning again with the original volume and collecting 
and, from a third distillation, the percentage of alcohol distilling over is in 

inverse ratio to the concentration of the liquid. For instance, in a mixture of 
alcohol and water, 1 : 500 - 1 ; 1,000, the whole of the alcohol of the former is not 
over when one-third of the liquid has been drawn over ; whereas when the concen- 
tration is below 1 : 3,000, the entire volume of the alcohol may safely be considered 
as contained when the distillate amounts to one-fourth the original quantity. The 
estimation can then be performed by the Nicloux bichromate method, by adding a 
solution of potassium bichromate (19 grammes per litre) and 4 or 5 c.c. of pure con- 
centrated HoSO^, and comparing the resulting colour with standard colour samples 
containing known amounts of alcohol. 0. S. 

Estimation of the Higher Alcohols in Spirits. X. Eooques. (Ann. de 
Chim. Analyt., vol. ii. [8], pp, 141-146.) — The method employed at the Paris 
Municipal Laboratory, which consists in heating the alcohol with sulphuric 
acid and determining the amount of coloration produced, may be rendered more 
accurate and delicate by the following modifications, in which the aldehydes are 
first fixed by the employment of an amine: 100 o.c. of the sample, previously dis- 
tilled and adjusted so as to contain 60 per cent, of alcohol, are boiled gently for an 
hour with 2 grammes of metaphenylenediamine chloride and a few granules of 
pumice in a flask surmounted by a reflux condenser, and, after racooling, distilled. 
To prevent any spray passing, over during distillation, the flask is set at an angle of 
about 46* and connected to a glass coil. Heat should be applied at a rate suflioient 
to complete the operation in forty minutes, and the condenser must be long enough 
(40 inches) to cool the distillate to the ordinary temperature. Seventy-five c.c. of the 
distillate are collected ; this volume eontains the whole of the alcohol, and conse- 
quently indicates 66*7 per cent, on the alcoholimeter. 
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To apply the sulphuric acid test, 10 c.c. of the distillate are pipetted into a 100 o.q. 
flask, and 10 c.c. of pure, colorless, monohydrio sulphuric acid poured in down the side 
of the flask. The whole is shaken up and heated for an hour in a brine-bath boUiug 
at 120* C. 


A standard solution of 0‘667 gi’amme of isobutylic alcohol per litre of 66 7 per 
cent, alcohol corresponding to 0*6 gramme per litre of 60 per cent, alcohol), is 
prepared and treated in the same manner, for the purpose of comparing the resulting 
colorations. This examination is made on the cooled liquids, in a Dubose colori- 
meter, the amount of higher alcohols (per litre of 60 per cent, alcohol) in the sample 


being found and expressed as isobutylic alcohol by the aid of the formula 


wherein H == the stratum of the standard liquid and that of the sample. The 
depth of colour is not exactly proportional to the quantity of the higher alcohols 
present. The subjoined list shows the ratio between the apparent and actual 
amount : 


Apparent. 

Actaal. 

Apparent. 

Actual. 

1*125 

1*000 

0*379 

0*400 

1*009 

0*900 

0*255 

0*300 

0*886 

. 0*800 

0*150 

0*200 

0*760 

0*700 

0*060 

0*100 

0*640 

0*600 

0*019 

0*050 

0*500 

0*500 




The delicacy of the reaction is nearly twice as great (100 : 65) with the above 
method, employing 66*7 per cent, alcohol, as in the ordinary method with 50 per cent, 
alcohol In the colorimetric examination it is advisable to make several readings, 
e,g,y two with a 10 m.m. and two with a 20 m.ra. stratum, and strike the mean of 
the results; the depth of the yellow tinge, with its green fluorescence, is readily 
appreciable, especially in a 10 m.m. stratum. 

Should the proportion of higher alcohols exceed 1 gramme per litre of 50* 
alcohol — a rare occurrence in practice — the sample should be suitably diluted with 
pure 66*7 per cent, alcohol after, or by 50 per cent, alcohol before, being distilled. 
These standards must be accurately maintained, or the colorimetric results will be 
irregular ; but when carried out as prescribed, the method will give comparable and 
constant, though not absolute, figures. G. S. 


On the Ooourrenoe of Alcohol in Milk. H. Weller. (Forsch. Ber,y 1B97» 
iv., 206.) — The examination of a sample of milk which had been complained of by 
the consumer as leaving an unpleasant after-taste gave the following results ; 

Specific gravity at 15* C. ... 1*0335. 

Pat 8*89 per cent. 

Total solids 13*307 „ 

Alcohol (by weight) 0*96 „ 

The milk was derived from a considerable number of cows which were fed on dis- 
tillery slummage containing 5*90 per cent, of alcohol. 

The substance which caused the unpleasant taste could be expelled from the 
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milk in a current of ateam, and separated from the' distillate in fine flakes, Its 
amount was very small It could also be isolated from the slummage in a simflar 
manher, 

. From this instance, the author considers that the statement of Edn^ {Nahr. md 
Genmsmittel, 1893, 249), tbsit when cattle are fed upon fodder containing alcohol the 
latter does not pass into the milk, is disproved. G. A. M. 


Detection of Margarine in Cheese. H. Bremer. {Forsch. Ber., 1897, 51-5Z.) 
— By extracting the fat from 'the cheese with ether, the author considers that im* 
parities are simultaneously extracted, and in Henzold’s method, in which the fat is 
extracted by means of 5 per cent, potash, all the free fatty acids, as well as those in 
combination with ammonia, are saponified. The method considered the most satis* 
factory is to shake the finely-divided cheese with water at 20° to 30°, acidified with 
sulphuric acid (5 : 200), and to apply centrifugal force, when the fat rises to the 
surface, whilst the albuminoid substanoes coagulate at the bottom. 

In addition to the determination of the usual constants, valuable information 
may be obtained from the iodine value of the “ liquid ” fatty acids. In a number of 
experiments with pure butter-fat, this iodine value did not exceed 95, even when the 
cows had been fed on maize oil-cake. A sample of Edam cheese yielded a fat, the 
liquid fatty acids of which had an iodine value of 93‘35, whilst the values obtained 
with two samples of margarine cheese (Bodam and Backstein) were 110*3 and 
109*0 respectively. 0. A. M. 


The Examination of American Lard. Dr. von Baumor. (Zelt. angm. Chem,, 
1897, 210-215 and 247-254.) — ^The continually increasing importation to Europe of 
American lards having high iodine values has made it necessary to alter the 
generally accepted limit for that value. The usual physical constants ail show so 
much variation in genuine lard that, in the author’s opinion, too much reliance 
must not be placed on them, while he distrusts Becchi’s and Welmann’s tests. 

Schifl-s reagent, however, appears to be capable of distinguishing between rancid 
and over-heated lards and those adulterated with cotton-seed oil, all of which will 
reduce the silver solution and give the green colour with the molybdic solution. 
Five c.c. of the melted fat are shaken with 10 o.c. of the reagent and placed in water 
at 90° C. for two or three minutes. In the author’s experiments fresh lard either 
gave no colour at all or at most a faint rose, which disappeared in about thirty 
minutes when cold ; slightly, rancid lards gave a strong colour, which disappeared 
more slowly, and strongly rancid and over-heated lards gave a pronounced violet, 
which did not disappear on cooling. On the other hand, beef stearin and beef stearin 
containing 30 to 40 per cent, of cotton-seed oil showed no coloration. 



THE ANALYST. 


^ ^ of 

Fat. 

Beochl’s 

Test. 

Welmftisn*8 
« Ta«t, 

ScbifTs 
j Ke«ifaiit. 

Leitttfa of Beftotion with 
Schlff’s Keagent.^ 

■ 

Lard, rendered in labora- 
tory 

— 

— 

: Faint rose 

■ 

! Difiappeared on cool- 
ing in 30 minutes-. 

6 

Lard, from local butcher 

_ 

— 

ft 1 

1 tt It 

2 

Lard, rendered in labora- 
tory 

Lard from butcher 


— 

, Colorless 

1 Colorless. 

6 

i 

1 “ ; 
1 

— 

i Faint 1 
! trace, rose 

1 

Disappeared in 30 
minutes. 

3 

Lard, butcher, i year 

1 old 

! Lard, laboratory ren- 
dered, 2 years old, 
strongly rancid 

; — 

— 

Strong 

Did not disappear. 

e 

Very 

strong 

Green, blue, 
with 

ammonia 

Dark 
j violet 

ft >» 

■ .1 . 

i 

Lard, laboratory, over- 
heated 

Eeaction 

it 

1 Strong 
red j 

»# tt 

2 

Pig’s back fat, rendered j 
in laboratory 

— 

1 

1 

Colorless I 

i 

Colorless. 

1 

Beef stearin 

, — 


1 »» j 


1 

Beef stearin, + 33 per 
cent, cotton-oil 

Strong 

1 

[ 1 

1 »» 1 

ti 

1 

Beef stearin, -f- 40 per | 
cent, cotton-oil j 

1 

” i 

i 

i 

"■ 1 

tf 


The iodine number of the fat and of the so-called liquid fatty acids is considered 
by the author to be the most reliable test for lard. Attempts were made to concen- 
trate the liquid acids by crystalli^sation from amyl alcohol at 0° and 4'* C., but this 
only raised the iodine value of the soluble portion by about 20. A modification of 
Muter and De Koningh's lead oleate method (Analyst, xiv., p. 61) was therefore 
adopted. From the examination of a large number of samples, it was found that 
the iodine value of the liquid fatty acids of German lards seldom exceeded 94, the 
highest being 96*2, The highest figures obtmned with American lards of undoubted 
purity were 66 and 104 for the fat and fatty acids respectively. C. A. M. 

A New Method of Determining OaSbine in CofiTee. E. Tassily. {Bull, 
Soo, Chim., 1897, 766-768.) — The powdered coffee is digested with successive portions 
of boiling water, a litre of liquid being obtained from 10 grammes. The solution is 
divided into two parts, each representing 5 grammes. These are evaporated to dry- 
ness on the water-bath, the residue treated with 1 to 2 c.c. of sulphuric acid (1 : 10), 
and taken up with boiling water. The caffeine can then be extracted with cold 
chloroform from the solution made alkaline with ammonia, or with hot chloroform 
from the residue obtained on evaporating the aqueous solution with sand and 
magnesia. The former method gives slightly higher results, but in each instance the 
figures agree well with those obtained by other processes. C. A. M. 

Modiflostion of the Thalleioquin Test for Quinine. F. S. Hyde. {Jour. 
Amer. Chem. Soc.y 1897, xix., 331, 332.) — ^By substituting a clear filtered solution of 
calcium hjqpochlorite (bleaching powder) for the bromine or chlorine water the test 
is rendered more certain, and the green colour more brilliant. After acidulating the 
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quinine 8oli;ition with one drop of sulphuric acid (1 : 4), the hyppchlorite solution is 
added until the blue .fluorescence just disappears and the solution acquires a faint 
golden tint. On now adding a few drops of dilute ammonia (1 : 3), a clear emerald 
green colour should appear. Potassium or sodium hypobromite cannot be used, as 
the strong alkali tends to precipitate the quinine. G. A. M. 


ORGANIC ANALYSIS. 

Colour Beaotions of Aldehydes and Ketones. (ZeiU cmah Chem,t 1897, 
xxxvi., 369-376.) — Aldehydes and ketones give colour reactions with green fluores- 
cence with the salts of any of the meta-diamines and also with the salts of the ortho- and 
paradiamines, but without the intense fluorescence. In making the test, a 0*5 to 1-0 
per cent, aqueous or alcoholic solution of the chloride of a meta-diamine is added to 
the aqueous or alcoholic solution of the substance to be tested. The reaction takes 
place in a few minutes, and reaches its grea^st intensity in about two hours. The 
liquid becomes colorless on the addition of alkali, but the colour is restored on 
adding acid. Mineral acids weaken the reaction. 

The author’s experiments indicate that the reaction always occurs when the 
carbonyl group is not united with a completely substituted hydrocarbon group. 

The following table shows the reactions given by various aldehydes and ketones 
with meta-phenylene-diamine hydrochloride : 

Aldehydes of the Fatty Series^ 

Formaldehyde, H.CHO, bright citron yellow 
Acetaldehyde, CH3.CHO, bright yellowish red 
Monochlor-acetaldehyde, CHg.CI.CHO, yellow 
Isobutylic aldehyde, (CHa)o : CH.CHO, bright orange yellow 
Valeric aldehyde, CH„.(CH2)g. OHO ,, ,, „ 

Croton aldehyde, CHg.CH : CH.CHO, brown red 
Tiglic aldehyde, CHg.CH : C(CH,3).CHO, brown red 
Methyl-ethyl acrolein, C.^Hg.CH : C(CH3).CHO, bright orange yellow 
Aldol, CH3CH(On).Cn«.CHO, bright orange yellow 
Furfural, C4HgO.CHO, bright orange yellow 
Glyoxal, CHO.CHO, yellow, fluorescence after one to two hours 

Aromatic Aldehydes, 

Benzaldehyde, OgHe.CHO, bright citron yellow 

yc H 

p.-Cuminic aldehyde, ^6^4\Q5i(5> orange yellow 

yr\ rjTT 

Anisaldehyde, orange yellow. 

< OH 

^Q, citron yellow 
Ketones, 

Acetone, OHg. CO. CEL yellow red 
Mono-chlor-acetone, CEL.Cl.CO.CH3, yellow red 
Di-ethyl ketbne, CgHg.CU.C^j., violet red 
Methyl propyl ketone, CHg CO.CoHj, brown yellow 
Methyl hexyl ketone, CH3.COiC0Hi3, faint green 
Methyl nonyl ketone, CHg.CO.C^jHjp, brownish yellow 
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^ Beactlons are not obtained with the following substances : 

(а) Aldehydes of the Fatty Series. — ^Chloral, butylchloral, paraldehyde, 

aldehyde ammonia, 8 ulphaldehyde.(S<^^^|qg»^*g^CH,GH 3 j. 

( б ) Aromatic Aldehydes, — Nitro-phthal-aldehyde. vanillin. 

(c) Ketones, — Acetophenone, mono-brom-acetophenone, benzylidine-acetone, 
benzo-phenone, naphthyl-phenyl-ketone, trioxy-benzophenone, benzoin, 
phenyl-thionyl-ketone. 

The author has .also examined the behaviour of SchifTs reagent, and hnds that, 
contrary to the experience of others, it cannot be relied upon when used with a hot 
solution, since the reagent by itself always shows a distinct bluish-violet colour when 
cooled after having been boiled ; and hence the appearance of a faint colour after 
boiling cannot be taken as conclusive of the presence of aldehydes or ketones. 

On the other hand, a solution of grape-sugar boiled with the reagent and cooled 
gives no coloration, and from this the author confirms Nickers observation that 
grape-sugar exercises a disturbing influence. C. A. M. 


On the Determination of Copper as Oxide in the Gravimetric Estimation of 
Sugar. K. Farnsteiner. {Forsch. Ber,, 1897, iv., 169-171.) — The author defends 
his method (Analyst, xx., 258) from certain criticisms of Bremer as to its accuracy 
{Forsch, Ber.f 1897, 110), and describes experiments by different chemists with the 
object of proving that the variations in the reduction method are just as great as in 
his oxidation process. 

In working the reduction method, he has obtained most satisfactory results by 
substituting methyl alcohol for hydrogen A moderate stream of dried carbon dioxide 
is passed through methyl alcohol at the ordinary temperature and then through the 
tube, which requires rather more heating than when hydrogen is used. When 
reduction is complete, the tube is allowed to cool in a current of carbon dioxide. 

C. A. M. 

An lodometrio Method of Estimating Sugar. G. Homijn. (Zeit, anal, Chem,, 
1897, xxxvi., 349-359.) — When glucose in alkaline solution is acted upon by iodine, 
gluconic acid is produced in accordance with the equation 

CH 20 H.(CH 0 H) 4 .CH 0 + 21 -h 3NaOH = 

CH 20 H(CH 0 H) 4 .C 00 Na -h 2NaI + 2 H 2 O ; 

but where caustic alkali is used, the gluconic acid is liable to undergo further 
decomposition. When the caustic alkali is replaced by certain alkaline salts, the 
results are much more in accordance with theory, and of these salts the most suitable 
is borax. The temperature, quantity of sugar, and time of action must all be taken 
into account. 

The sugar solution (about 10 o.c.) is placed in a stoppered flask with 25 c.c. of 
iodine solution, containing 1 gramme of borax and as much iodine as requires, after 
the addition of acid, from 30 c.c. to 33 c.c. of deoinormal thiosulphate for decoloriza- 
tion. The flask is then maintained at 25'’ G. by means of a thermostat for the 
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required time, at the end of which 1*5 c.o. of hydroehloric acid (specific gravity 1*126) 
is added/ and the excess of iodine titrated with decinormal thiosulphate. 

The results obtained with glucose solutions when the volume of the mixed 
solutions was 35 c.c. to 50 c.c., the time sixteen to twenty-two hours, and the amount 
of glucose 154 to 164 milligrammes, showed 97*76 to 99*47 per cent, of the theoretical 
quantity. With further dilution the results were too high, owing to the hydrolytic 
dissociation of the borax. ^ 

Similar experiments were made with solutions of fructose, which was hardly 
attacked at all, the figures indicating only about 3 per cent, of the amount taken. 

A few of the results obtained with pure specimens of other sugars are given 
below. In each case 2 atoms of iodine were taken as equivalent to 1 molecule of 
the sugar. It is noticeable that the ^aldoses — ^galactose, mannose, arabinose, xylose, 
and rhamnose — behaved in the main like glucose. 


Sugar. 

Quantity in { 
milligratnmcii. ’ 

Hours. 

Milligrammes 

found. 

Per cent. 

Galactose 

169*3 i 

20 

171*92 

101*55 

Mannose ... 

166-4 

18i 

168-94 

101-53 


165*2 

184 

161-89 

104-31 

Arabinose ... 

149 4 5 

18 

144-53 

96-75 

Xylose 

142-7 i 

18i 

143-79 

100*76 

Bhamnose 

371 

18 

41-72 

112-45 


146*2 1 

18 

145*69 

99-65 

Chitosamin ~ HCl 

187-4 

18i 

199-72 

106 66 

Sorbose ... 

1G6-3 

181 

4-43 

2-66 

Maltose 

338-4 

20" 

! 351-94 

103-71 

Lactose ... ... . i 

150-35 

17i i 

i 169-46 

112-72 

II « • . • . • • 1 

333-55 i 

18 

I 349-04 

■ 104-65 

Saccharose ... . i 

834-72 

171 

1 50-67 

15-14 

„ ... . 1 

334-72 

17X 

51-01 

15-24 

EafiSnose ! 

298-1 ' 

181 j 

122-61 

41-13 

„ 1 

504-5 

18l ! 

161-95 

32-10 

Stachyose . | 

318-6 i 

18| i 

133-11 

41-78 


Where the results are too high (c.</., maltose and lactose), it is only necessary to 
increase the quantity of the sugar taken to obtain the correct amount. 

The paper also contains an account of some experiments on other substances. 
Ethyl alcohol, acetone, and formic acid exercised a strong reducing action on the 
borax iodine solution ; glycerin, lactic acid, and mannite did the same, but in a much 
less marked degree ; whilst acetaldehyde and tartaric acid were practically without 
action on it. With regard to the determination of mixtures, the author gives a long 
table in which it is proved that a mixture of glucose and fructose may be estimated 
as though pure glucose. Thus, 153*78 milligrammes of glucose with 80 milligrammes 
of fructose yielded 154*21 milligrammes « 100*28 per cent, of glucose. Mixtures of 
lactose and saccharose gave results about 6 per cent, too high, whilst those obtained 
vrith a solution containing glucose and mannite were about 20 per cent too low. In 
mixtures of cane-sugar and lactose the figures, which were constant in duplicate 
determinations, were about 5 per cent, too high. 
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The author’s geueml conclusion is that this method promises an accurate means 
of determining aldoses by themselves and in the presence of ketoses and other 
substances, but that it is not always applicable in practice. C. A. M. 


The Insoluble Carbohydrates of Wheat. H. C. Sherman. {Joum. Amer. 
Chem. Soc.f 1897, xix., 291-316.) — I. Desobiptive. — It is shown that the hemi- 
bellulose of whlat apparently yields only pentoses on hydrolysis, and therefore con- 
sists of pentose anhydrides, or true pentosans. 

The fibre left after treatment with sulphuric acid yields furfural, gives the 
magenta colour (produced by lignin) on treatment with chlorine and boiling with 
sodium sulphite, and the red colour characteristic of pentosans with phloroglucinol. 
When immersed in a solution containing molecular proportions of ferric chloride and 
potassium ferricyanide it fixes a certain amount of the ferricyanide — a reaction shown 
by Cross and Bevan to be characteristic of lignocellulose, of which jute is the type, 
Lignone chloride (Ci 9 HigCli 40 i,) isolated by Cross and Bevan from chlorinated 
jute-fibre, was also obtained from wheat, and it is suggested that this type of lignifi- 
cation may be common in plants of annual growth. 

The furfural-producing constituents are the hemicellulose, and bodies in com- 
bination in the lignin group (aboujb 40 per cent.), and in the cellulose obtained by the 
chlorination method (about 10 per cent.); but in the case of wheat these are all of a 
pentosan nature. The author considers it advisable to distinguish between these, 
and to group them into those dissolved readily by dilute acids (pentosans proper) and 
those which resist acid or both acid and alkalies (combined pentosans). 

II. Analytical. — The following scheme gives an outline of the method of 
analysis proposed. Five grammes of the sample (previously extracted with ether) 
are stirred with 100 c.c. water for a few minutes, filtered, and washed. 


Filtbate. — 
Boiled with 
volume of 25 per 
cent. HCl, clari- 
fied, and dextrose 
determined with 
Fehling’s solution 
in an aliquot por- 
tion. 

Besult calcu- 
lated to 


Kesidue. — Treated with in alt-extract till starch disappears, 
cooled, filtered, and washed. 


Filtbate. — 
treated as in 
the case of 
preceding fil- 
trate. 

Dextrose 
found calcu- 
lated to 


Eesidue. — Boiled thirty minutes with HgSO, 
(1-25 per cent.), filtered, washed with water'anc 
alcohol 


Filtbate. — 
HgSO^ to make 
2 percent, added. 
Boiled under re- 
flux condenser 
six hours. Be- 
ducing power de- 
termined and 
calculated to 
pentose and 
thence to 


! Besidue. — Dried and 
; weighed, proteid and ash deter- 
mined in duplicate residue, and 
; correction made. 

I Treated according to method 
j of Cross and Bevan, dried, and 
j residue weighed. 


Loss of weight 
corrected for 
proteids and 
ash equals 


Besidue, less 
proteid (if pre- 
sent), and ash 
equals 


Soluble carbo- 
hydrates as dex- 
trin. 


Starch. 


Free pentosans. 


Lignin and 
allied sub- 
! stances. 


Cellulose. 
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Sia/rch . — Beference is made to a previous paper by the author (see AnaiiYBT, this 
voL^ 19.), in which the superiority of the malt-extraot method over other methods is 
proved. 

Ttw Pentosans . — Sulphuric acid was chosen, as it was found to cause but little 
alteration in the pentosans even on long boiling. The copper reduced was determined 
by Allihn’s method, and the pentose taken as 97 per cent, of the indicated dextrose. 
Pentose X 0*88 = pentosan. 

Cellulose . — Comparative experiments were made with three methods : 

(1) Schul;3e’s method — digesting substance with nitric acid and potassium 
chlorate, and subsequently washing with 2 per cent, ammonia. 

(2) Cross and Bevan’s method, in which 30 grammes of fibre are boiled for thirty 

minutes with 800 o.c. of 1 per cent, sodium hydrate, well washed, squeezed as free from 
water as possible, and subjected to the action of chlorine for an hour, with occasional 
stirring. The mass is then filtered, washed free from acid, heated to boiling with 
600 c.c. of 2 per cent, sodium sulphite, and sufficient sodium hydrate solution added 
to make I per cent, of the whole. After being boiled for five minuteg the solution is 
filtered hot through a muslin filter, washed till neutral and colorless with water, 
then washed with alcohol, dried and weighed. ^ 

(3) Lange’s method — fusion with alkali (Analyst, xx., 283). 

The results obtained by the three methods, as also by exposure to chlorine, 
wet, and without treatment with alkali, showed the superiority of Cross and Bevan^s 
method. 

Description of Product. 



Yield 

Furfural 

Nitrogen 

F^rricyanide 

Method 

per 'Cent. 

ptr cent. 

per cent. 

fixed, per cent. Colour. 

Cross and Bevan 

... 66*5 

5*62 

000 

9*20 Light cream. 

Schulze 

... 660 

7*00 

0-22 

6*04 Light brown. 

Lange 

... 41*2 

3*96 

0-03 

0*89 Nearly white. 

Chlorination alone 

... 84*3 

8*89 

0-08 

2*02 Very light brown. 

Original sample 

... 100*0 

11*46 

0-25 

11*17 


Determination of Furf ural . — For this a modification jof the method of the Associ- 
ation of Official Agricultural Chemists is used. From 2 to 5 grammes are distilled 
with 100 c.c. of hydrochloric acid (specific gravity 1*06), each 30 c.c. passing over 
being replaced by the hydrochlorip iioid, and the distillation continued until the dis- 
tillate gives no red colour with aniline acetate. The distillate is made up to 400 c.c., 
and for each 50 c.c. of water used 10*2 grammes of sodium chloride are added. The 
liquid is exactly neutralized with sodium carbonate, and 10 c.c. of a solution of 
phenylhydrazine acetate added. This is prepared by mixing 12 grammes of phenyl- 
hydrazine with 7*5 grammes of glacial acetic acid and dilating to 100 o.c. After being 
well stirred for thirty minutes the whole is kept in the dark until next day. The 
precipitate is collected on a glass-wool filter, and dried to constant weight at 55‘’ 
to Off* in a slow current of air. It is then dissolved off the filter with alcohol, the 
filter-tube dried and weighed, and the loss of weight calculated as furfural hydrazone. 
From the result the pentosans can be calculated by the factors 

Hydrazone x 0*516 -f 0* 0104 = furfural. . ^ . 

Furf arid X 1*84 - « pentosans. 
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III. Physiological.— The author was fortunately able to obtain samples of the 
food tod fasces of a steer, which was being fed for experimental purposes on wheat- 
bran only, and to ascertain the digestibility of each of the constituents as determined 
by this method. The following are the results calculated on the dry substance : 


Soluble carbohydrates as dextrin ... 

Food 
per cent. 

... 7-2 

Fesoes 
per cent 

0*7 

Pe^ cent, 
dfgeeted. 

96-9 

Starch... 

... 17-7 

0-0 

100-0 

Free pentosans 

... 17-5 

18-7 

66-2 

Cellulose 

... 8-5 

20-2 

24 8 

Lignin and allied substances 

... 11-6 

23-2 

36-7 

Protein 

... 20-49 

11-04 

82-96 

Ether extract 

... 6-92 

12-52 

42-73 

Ash 

... 605 

11-04 

42-21 

Undetermined 

... 404 

2-60 

... 

Nitrogen-free extract 

... 55-69 

41-93 

76-08 

Crude fibre 

... 10-96 

23-47 

32-21 


The total dry matter digested was 68 


33 per cent, of the whole. These figures 


prove that the digestibility of the insoluble carbohydrates ranges from 25 to 100 per 
cent., and%ince there is also a possible difference in the physiological value of the 
digested portions, a distinction between starch and pentosans should always be made 
in food analysis. While the normal carbohydrates are known to be completely 
digested in the healthy body, it has been held that lignin is but little oxidized, and 
supplies directly the benzol radicle in the hippuric acid in the urine of herbivorous 
animals (Stutzer, J5cr., viii., 575 ; Weiske, Zeit, BioL, xii., 24), With regard to the 
pentoses and pentosans authorities differ. Ebstein (Arch, path, Anat, cxxix., 401) 
came to the conclusion that they were practically without nutritive value. Salkowski 
{Cent, med, Wissen,, 1893, 193) and Cramer {Zcit, BioL, xix., 484) found that they 
were digested for the most part, the latter holding that they caused an increased 
Storage of glycogen in the liver. On the other hand, Pretzel {Archiv, ges. Physiol, 
Ivi., 273), from experiments on rabbits with xylose, concluded that in no way did 
this sugar contnbute to the formation of glycogen. G. A. M. 


Estimation of Glyoerol. C. Bbttinger. {Chem, Zeit,, 1897, xxi., 658.)— The 
author has attempted to work out a process based on the conversion of the glycerol 
into its triacetic ester by means of potassium bisulphate and acetic anhydride. 
Under the conditions detailed in the paper he has succeeded in obtaining from 
commercial glycerin dehydrated at 170® C. a fairly uniform yield, averaging in twelve 
experiments 151 *4 per cent, (maximum 167*4 per cent,, minimum 143*6 per cent.), 
whereas theory demands 237 per cent. 

As regards methods depending on the treatment of alcoholic wine extracts with 
ether, he finds on acetylating the different products (1) that nearly half such an 
extract is soluble in the ethereal liquid, (2) that the soluble portion is by no means 
pure glyoerol, but may contain 43 per cent/ of other substances, and (3) that the 
undissolved part of the extract may retain even more glycerol than is actually taken 
up by the eth^. F. H, L. 
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Ttid Analysis of Oommerclal XyUdine. W, Vsubel. {ZeiL anal Chem,^ 1897, 
xxxvi., 285-289.) — Commercial xylidine nsiially contains the .five ismneride8-^~«i' and- 
jS-ortho^xyliditie, a<and-^-meta-xylidin6, and para-xylidine, of which the chief are the 
a-meta compound, or asymmetric meta-xylidine and para-xylidine. 

To determine the amount of the former, advantage is taken of the fact that its 
acetate and chloride are insoluble in acetic acid and hydrochloric acid respectively, 
the most satisfactory results being obtained with acetic acid. A hundred grathmes of 
the substance are mixed with 100 grammes of glacial acetic acid, and alter twenty- 
four hours the precipitate is filtered off with the aid of a suction<pump, air-dried, and 
weighed. It consists for the most part of the acetate of asymmetric meta-xylidine, 
but is liable to contain a small amount of the. acetyl derivative, or of the acetate of 
one or more of the other isomerides, “ 

On treatment with a solution of bromine in hot sodium hydrate the tWo meta- 
xylidines absorb 1 atom of bromine, as do also their acetyl derivatives, whilst the 
other isomerides absorb 2 atoms. But as the acetate of jS-meta- xylidine is very 
soluble in acetic acid, only traces of it can occur in the precipitate. 

The amount of the acetyl derivative in the precipitate can be determined by the 
rate at which the bromine is absorbed, for it absorbs its 1 atom of bromine much 
more slowly than does the salt. It is best to hydrolyse it before the titration by 
boiling for ten minutes with hydrochloric acid. 

In illustration of the method, the following results of the analyses of a technical 
xylidine are given : 

Specific giavity at 20° C. =0*982 

Fractional distillation (750 m.m.) 210“ 211“ 212“ 213“ ^14“ 215“ residue 

Per cent 14 18 18 24 6 2 2 

A hundred grammes of the xylidine, mixed with 100 grammes of glacial acetic 
acid, yielded 32 grammes of solid acetate, corresponding to 20*8 per cent, of a meta- 
xylidine. But on treatment with the bromine solution, it was found that about half 
of the precipitate consisted of the acetyl derivative. The bromine required for 
16 grammes of acetate = 7*1 grammes, and for 16 grammes of the acetyl derivative = 
7*8 grammes — together = 14 *9 grammes. But the actual amount of bromine absorbed 
was 17*9 grammes ; therefore the 20*8 grammes of precipitate contained 8*5 grammes 
of the acetate of ortho- or of para- xylidine, since these can absorb 2 atoms of bromine., 

C. A. M. 


Colour Reactions of Nitrio and Chloric Aoids with Certain Aromatic 
Bodies. B. C. Woodruff. {Jowm. Amer, Chem, Soc., 1897, xix., 166-169.) — This 
paper gives the particulars of upwards of 300 reactions of different inorganic salts, 
with the various types of aromatic substances. In general, chloric acid produces a 
darker colour than nitric acid, and although many of the tests will detect them 
separately, in most cases, when mixed^ the effect, of the nitrate is completely masked. 

A modification of the phehol test for nitrates is suggested ; it is said to be more 
delicate than the usual test. One c.c. of concentrated sulphuric acid is placed in a 
test-tube, and on it is floated a layer of not more than 0*5 c.o. of a saturated aqueous 
solution of phenol. A drop.of the unknown solution is now allowed to fall upon the 
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ttjpper kiyer, generally producing a. brown ring. After standing for some time the 
whole is shaken and neutraUzed, when a picrate-6olbured solution indicates a nitrate. 
Chlorates produce a brownish^yellow, instead of a greenish- j^llow, colour. 

Diphenylamine (4 per cent, solution) is a delicate test for nitrates, but has the 
disadvantages that it will not keep well in solution, that it ,is not possible to dilute or 
neutralize it so as to eliminate the effects of bromides and iodides, that nitrates, 
chlorates, bromates, and iodates all give practically the same colour with it, and that 
it must be kept cool The most satisfactory reagent for detecting nitrates in the 
presence of chlorates and other inorganic salts is a mixture of dimethylaniline 
(2 drops), and paratoloidine (0*2 gramme) in sulphuric acid (10 c.o.). This gives a 
blood-red colour with nitrates if the chlorate is not present in too great excess. 

Two methods , „o| removing or reducing the strength of chlorates found satis- 
factory are : 

(1) The solution is acidified with sulphuric acid and boiled, after the addition of 
hydrochloric acid, until on adding another drop of hydrochloric acid no yellow colour 
appears. The phenol test will now show the nitrates without the slightest trace of 
brown due to the chlorate. 

(2) The solution is evaporated just to dryness, and water added in sufiScient 
quantity to dissolve the nitrate, but not all the chlorate, which is much less soluble. 
The solution is decanted, diluted, and examined by the dimethylaniline test. 

But the best method of applying the test is to add to the unknown solution a 
little potassium chlorate, if not already present, and then to boil with hydrochloric 
acid. This oxidizes all reducing agents that might interfere with the test without 
introducing enough chlorate to mask the nitrate reaction. G. A. M. 

^Examination of Sumach. M. Spioa, (Gazz, Chim. ItaL, 1897, xxvii., 349 ; 
through Ohm. Zeit Eep., 1897, 173.) — Sumach is frequently adulterated with the 
leaves ot Tamarix Africana {Sioilmn bruca,’') or of Pistacia lentiscus (** stinco ’*). 
Kve grammes of the samples are boiled for half an hour in 500 c.c. of water, the loss 
by evaporation made up and the decoction filtered. Twenty-five c.c. are shaken with 
S O.C. of a solution containing 250 grammes of basic lead acetate in 1 litre of water 
{specific gravity 1*184) and 15 c.c. of caustic potash (specific gravity 1*155), and the 
mixture concentrated to a volume of 15 o.c. The liquid should be quite clear, any 
precipitate indicating impurity or adulteration. It is then diluted to 250 c.o., filtered, 
and examined colorimetrically, when the depth of tint should be equal to that of a 
solution of 0*15 gramme of safranine in 1 litre of water ; any foreign matter causes 
the liquid to be paler in shade. 

The nitrogen in sumach is 0*912 per cent., in tamarix 1*77 per cent., and in 
pistacia 1*63 per cent.; while the amounts of ash are 6*60, 12*40 and 6*40 
per cent, respectively, , F. H. L, 

— T — — 

Betanaphthaleneralplionio Aoid m a Beageat for Albumin, Albumoaes and 
Peptonaa. B. Biegler. (Pham. Central H., 1897, xxxyiii., 379; through Ohem. 
Zeii. Bep., 1897, 178.)— *Mve or aix o.o. of tfaa liquid sadw exatnloation mixfd in 
atast-tnbe with 30 or 30 a filtetdd > 6 . per cent, 
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tulphouio aoid in water- One* part of albumin in 40,000 of water gives a noticeable 
precipitate which does not disappear on heating. Albumoses and peptones yield 
precipitates which dissolve on warming, but reappear when the liquid becomes cold 
again. R H. L. 

Analysis of Commercial Albumin. P. Carles, {Jour, Pharm, CMm,^ 1897, 
102-104.) — It is not uncommon to find samples of albumin containing from 12 to 
26 per cent, of insoluble coagulated matter without the power of fining wine, whilst 
others contain gum, dextrin, or gelatin.* 

Two grammes of a preparation are treated with distilled water up to 200 o.c. 
If the albumin is free from coagulated matter, the solution is quite transparent. 
To 100 C.C. of the solution, 35 c.c. of a 1 per cent, of pure tannin are added, and 
about 0-2 gramme of powdered potassium bitartrate. The liquid is well shaken, and 
a small portion filtered. One portion of the filtrate is tested for excess of tannin, 
and to another portion several drops of the tannin solution are added. 

If tannin be found, it proves that of the 0-35 gramme added originally, part has 
not been taken up by the albumin, which is accordingly deficient in true albumin, 
and contains either inert substances, fraudulently added, or overheated portions. 

If, on the other hand, the addition of more tannin solution causes a turbidity, 
the inference is that the albumin contains a substance precipitable by tannin, and 
which has for tannin a greater saturation capacity than the albumin itself. All the 
gelatins have the property of precipitating about four times as much tannin as 
desiccated albumin. 

As a further test, 100 c.c. of the solution are warmed on the water-bath in order 
to coagulate all the albumin present. After filtration of a heated solution of pure 
albumin, no further precipitate with tannin is obtained, whereas there is ah abun- 
dant one when gelatin is present. In the same filtered liquid, dextrin, gums, and 
other substances, if present, may be detected by the usual methods. G. A. M. 

Estimation of Gelatin. P. Carles. {Ann, de Chim, AnalyL, vol. ii. [10], 
pp. 181, 182.) — The author believes that the method proposed by Jean {Analyst^ 
this volume, p. 164), though excellent for a gelatin liquor of uniform character, and 
one wherein all the glue constituents are completely gelatinized, would give rise to 
error if used on a bouillon in course of manufacture, owing to the differences in the 
time of boiling necessary for the conversion of the various albuminoids, as well as to 
the differences in the properties of the resulting products. 

The precipitating action of the commercisd gelatins on pure tannin is very 
divergent, 10 grammes of Eussian fish-glue, diti^yed at 40'' G., throwing down 
4 grammes of tannin, whilst the same quantity ^of granulated extra gelatin pre- 
cipitates 8 grammes ; out fish-glue from 3 to 10 grammes (according to the state of 
division or solution) ; bone-gelatin and brown Givet glue 11 grammes ; Bordeaux 
gelatin 11*50 grammes ; and Lain4 gelatin 12*50 grammes of tannin, G. S. 

Optical Analysis of Urine, Positive and Negative Thermo-optical Diabetic 
Sugar. 36*r. Landolph. {Rev, de Chim, Analyt, AppL, vol. v. [14], pp. 278, 279.)— 
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Thermo-opHcally Positive {true diabetic) Sugar. — The prindpal ebametemtiics 4 rf this 
sugar are: stadlity, rapi^y of fermentation — about thirty minutes at 15® 0. and 
under — and high reduoing power, the latter being double that of grape sugar, ie., 
100 grammes correspond to 441 grammes of copper oxida When examined by the 
polaristrobometer at the ordinary temperature, and again after boiling, the optical 
power is found to increase, i.e., the sugar is thermo-optically positive. The results of 
this'examination agree with those obtained by determining the carbon dioxide evolved 
during fermentation ; but the reduction method with Pehling^s solution is inaccurate, 
being based on the erroneous assumption that this sugar has the same reducing power 
as grape sugar. The precipitate of hydrated cuprous oxide formed by diabetic sugar 
is yellow and more voluminous than the anhydrous red oxide thrown down by grape 
sugar, uric acid, etc., but the latter oxide is sometimes furnished by diabetic urines 
that have undergone transformation. 

Thermo-opticdlly Negative Sugar. — This always accompanies diabetic sugar, but, 
like grape sugar, loses its positive rotatory power when boiled. It ferments more 
slowly than true diabetic sugar, and is generally found anterior to diabetes. The 
author has frequently examined urines exhibiting a dextrorotation of several degrees 
and shown, both by fermentation and by the polaristrobometer, to contain sugar, but 
which on boiling gave only the normal levo-rotation due to free uric acid and urates. 

C. S. 

Bapid Estimation of Urio Acid in Urine. E. H. Bartley. {Jour. Amer. 
Chem. Soc., 1897, xix., 649-656.) — The method is based on the complete precipitation 
of uric acid by silver nitrate in the presence of excess of magnesia mixture and 
ammonia, the end-point being detected by an alkaline sulphide. The precipitation of 
the xanthine bases by the silver nitrate is obviated by titrating in a hot solution. 

To 50 or 100 c.c. of clear urine are added 5 c.c. of magnesia mixture and about 
10 c.c. of ammonium hydrate (specific gravity, 0*960). After warming the mixture 
on the water-bath, N. silver nitrate is run in, until a drop removed by means of a 
pipette with cotton tied over the end, to act as a filter, gives a dark coloration when 
brought into contact with a weak solution of sodium sulphide. Experiments with 
pure water showed that 0*5 c.c, of the silver solution in 50 c.c. was required to 
give a marked reading, and this amount must therefore be deducted from the reading. 

Each c.c. of silver nitrate corresponds to 000336 gramme of urio acid, and from 
the number of c.c. used (less 0*5 c.c. for each 60 c.c. of urine), the amount of uric 
acid can be calculated. 

If, after the titration is complete, the solution is cooled, an addition of 1 to 3 c.c. 
of the silver solution will be required to again produce the end-reaction, the xanthine 
bases being precipitated by the silver in a cold solution. 

The results obtained in this way, as compared with Ludwig’s method, which has 
been proved to give too low results, were : 

Ludwig. Direct Titration. 

Gramme. Gramme. 

No. 1. Urio acid in 100 C.C. ... 0-0822 ... 008064 

No. 2. „ „ „ ... 00606 ... 0-06874 

No. 3. „ „ „ ... 0-0684 .... 0-07064 

C. A. M. 
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JUntuer^ Beaotion of Owtiaoum with Diastaw. B. Fawlewaki. (Ber., 1897, 
XXX., 1813.)— The blue colour produced by an alcoholic solution of gnaiacum mixed, 
with hydrogen peroxide in {Weaence of active diastase is only oharaoteristio ot the 
latter if the reaction occnrs instantaneously, and if there is no otbw body at hand 
capable of acting in a similar manner. Should the colour only appear after a few 
minutes the test is valueless, for many substances will determine it ; in fact, guaiacum 
tinOture gives a blue colour with hydrogen peroxide alone, espeqially on warming. 

R H. L. 


Improvements in intimate Organic Analysis. M. Dennstedt. (Ber., 1897, 
XXX., 1590.) — This process effects the simultaneous estimation of N, S, and Cl (or 
other halogen), as well as the G and fi in any organic body. The combustion tube is 
about 83 cm. long, open at both ends, and is heated by a number of flat-flaine burners 
rather than in the ordinary furnace. At the centre it contains a layer 6 or 8 cm. 
long of platinum black, prepared by igniting some such compound as the chloro- 
platinate of pyridine, which, provided a proper current of oxygen is constantly 
maintained, need only be raised to a dull red heat to ensure complete oxidation. At 
the further end of the tube the usual apparatus for absorbing the water and the 
carbon dioxide are provided. 

If the substance contains nitrogen, NOj is produced, and this is absorbed as such 
in two boats filled with lead peroxide placed in the tube behind the platinum black, 
and heated to about 150° by means of a special burner, the boats being weighed before 
and after the operation. If the body contains only Cl,* two boats of precipitated 
silver are employed at a temperature of 200° or 300°, and weighed as above. If N, 
as well as Cl, is present, both the lead and tl^e silver boats inserted in the tube ; 
but only the latter require weighing. If the substance] contains only S,* all four 
boats are used, and all must be weighed. The greater part — often the whole — of 
the sulphur is oxidized to sulphuric acid, and is directly, absorbed by the silver ; 
some is only burnt to sulphurous acid, and is taken up by the lead as SOj. In 
presence of both S and N, the contents of the lead boats are extracted with 83 per 
cent, alcohol, and a portion of the filtrate evaporated, to give the amount of lead 
nitrate formed ; this is calculated into NO^, when the remainder of the increase in 
weight represents the SOj. If both S and Cl occur, the silver chloride and sulphate 
are separated by being dissolved in potassium cyanide, filtered, the HCN displaced by 
HCl, the silver chloride removed, and the sulphuric acid in . the filtrate precipitated 
with barium. The weight of the 80^ so obtained, deducted from the total gain of the 
silver boats, gives the amount of halogen. In the^event of N, Cl, and S being all 
present, the lead oxide boUie absorb the N as NO, and ^ or ^ of the 8 as SOj, and the 
silver boats take up the Cl or other halogen and the remainder of the B as SO4. 

The author states that the results are quite accurate, and he appends the figures 
derived from the actual analysis of parabromphenylthiourea, which agree well with 
-those demanded by theory. R H. L 


Bwida the C, H, end O. 
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Y0IIOW Iiilpht for SaooliarimotdrB* F« Dupont. (JSet;. de Chim, AnaVyt, 
yoL V. [10], p. 186.)-^The author finds that a fused mixture of chloride and 
tribasic phosphate of sodium in about molecular proportions furnishes a salt which 
fuses more readily than the chloride, and does not decrepitate, thus giving a steadier 
and clearer flame than that obtained with sodium chloride alone. C. S. 


INORGANIC ANALYSIS. 

The Separation of Molybdenum and Tungsten. E. D. Desi. (Jour, Amer, 
Chem, 5oc., 1897, xix., 242.) — At the conclusion of a long communication on the 
oxides of tungsten, the author refers to the methods of separating molybdenum and 
tungsten. Rose's method, in which the molybdenum is precipitated from the mixed 
solution as sulphide by adding tartaric acid and passing in hydrogen sulphide to 
saturation was shown by Friedheim and Muller (ZeiL anorg, Chem,, I, 76) to be not 
quite satisfactory, a small quantity of molybdenum always remaining in solution. 
The fact that tungstic acid is completely insoluble in concentrated or dilute sulphuric 
acid, hot or cold, whereas molybdenum trioxide is readily soluble, affords a simple 
and exact method of separating the two elements. C. A. M. 


Separation of Nickel from Cobalt, Nickel from Iron, and Cobalt firom 
Aluminium. E. Pinerua. (Ann, de Ohim, Analyt,, voi. ii. [11], pp. 201, 202.) — 
The method proposed is based on the insolubility of the chlorides of nickel arid 
aluminium in ether saturated with hydrochloric acid, in which reagent cobalt and 
iron are readily soluble. The metallic chlorides in question are dissolved in a small 
quantity of water, and after adding 10 to 12 c.c. of fuming hydrochloric acid and 10 c.c. 
of (preferably anhydrous) ether the liquid is agitated and saturated with gaseous hydro- 
chloric acid at a low temperature. Nickel is thrown down as a heavy crystalline 
yellow chloride which is washed on the filter with ether saturated with gaseous 
hydrochloric acid, and the metal determined by any of the usual methods, e,g,, as 
sulphate. If iron be present along with cobalt the filtrate will be greenish-blue or 
yellow-green. 

Aluminium and cobalt are separated in the same way, the former being precipi- 
tated as chloride. In separating nickel from iron the nickel precipitate must be 
repeatedly washed with ether, and, if necessary, redissolved and the operation 
repeated. 

From the behaviour of the commercial chlorides of nickel and cobalt in presence 
of solvents the author shares the belief of Winckler and Others that these metals are 
unknown in a pure state, but probably contain hitherto unidentified elements. 

0 . 8 . 


Separation of Iron and Alumina by the Aid of Sodium Peroxide. C. Qlaaer. 
(Chem, ZeiL, 1897, xxi., 678.) — The solution is nearly neutralized with ammonia 
and dry sodium peroxide (2 to 3 grammes of NagOj to 0 4 gramme of substance) added 
until the liquid becomes clear and all the iron is converted into ferrate. The whole 
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is boiled, allo^^ed to settle, and filtered. The precipitate of ferric hydrate is dissolved 
in acid and thrown down again by means of ammonium sulphide from a solution 
containing ammonium citratb or tartrate; while the filtrate is acidified and the alumina 
determined by phosphoric acid and ammonia acetate, or any of the usual methods. 

The original liquid should be freed from silica, and although the iron precipitate 
does not carry down any phosphoric acid with it, but is contaminated merely with 
adhering alkali, any considerable amount of calcium phosphate should be removed 
with ammonium acetate or by Glaser's process before the addition of the sodium 
peroxide. , F, H. L. 

The Determination of Sulphur in Pig-iron. A. A. Blair. {Jour, Artier, Chem, 
Soc.f 1897, xix., 114, 115.) — The author’s experiments prove that sulphur may be 
present in pig-iron in four forms : (1) Sulphur evolved as hydrogen sulphide on 
dissolving the iron in hydrochloric acid ; (2) Sulphur evolved as other compounds^ 
not absorbed by alkaline lead-salts or oxidized by bromine or potassium perman- 
ganate ; (3) Sulphur unacted on by boiling hydrochloric acid, but oxidized by nitric 
acid or aqua regia; (4) Sulphur unacted on by nitric acid, hydrochloric acid, or 
aqua regia, 

Bamber's method {Jour, Iron and Steel InsL^ 1894, i., 319) is recommended for 
treatment of pig-irons containing sulphur in the last form. Five grammes are 
dissolved in strong nitric acid, 2 to 5 grammes of potassium nitrate added, and the 
solution evaporated to dryness in a platinum capsule and ignited. The residue is 
treated with water containing a little sodium carbonate, filtered, and the filter 
washed also with water containing sodium carbonate. The solution is acidulated 
with hydrochloric acid, evaporated to dryness, redissolved in water containing a few 
drops of hydrochloric acid, brought to the boil, and the sulphur precipitated with 
barium chloride. C. A. M. 

The Composition of Bed Lead. D. Woodman. {Jour. Amer. Chem, Soc., 
1897, xix., 339-341.) — For certain purposes, it is important to know the degree of 
oxidation in specimens of red lead, and this the author determines by digesting the 
red If^d in a saturated solution of normal lead acetate, which dissolves the litharge 
in excess of that in combination as PbgO^. In this way a series of results was 
obtained showing a variation in the amount of actual red lead of from 41 to 92 per 
cent. The small amounts of silica, lime, oxide of iron, and carbon dioxide normal in 
the commercial article are neglected : 

Bed lead ... Pb 304 51*0 66'0 76 0 41*0 900 660 87*5 

Litharge ... PbO 490 440 260 590 lOO 340 12-6 

The author quotes from Gmelin the figures showing the amount of red lead formed 
from massicot. One firing of twenty-four hours in a reverberatory furnace yielded 
600 per cent, of red lead ; two firings yielded 62*1 ; five firings, 66*2 pet cent. ; and 
eight firings, 74*8 per cent. Bed lead from white lead," after three firings of 
twenty-four hours eech, contained 95*3 per cent. Hence these results seem to show 
that there has been little or no improvement in the methods of manufacture, at least 
as regards more complete oxidation, C. A. M. 
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apparatus. 

A Hew Hot-Water Oven for Temperatures over 100* 0« F. Gkuatter. 
{Forsck Ber., 1897, iv., 164, 156.)— ^fhis is a double-walled oven with an opening for 
a thermometer. The jacket is filled full of water, and the outlet through which 
steam usually escapes is connected with a barometer tube containing mercury. By 
regulating the gas^fiame any temperature, from 100* to 110* or higher, corresponding 
to the pressure, may easily be maintained. Near the bottom of the oven there is a 
safety-valve. ^ C. A. M. 


REVIEW. 

The Analyst’s Labobatory Companion. By Alfred B. Johnson, A.R.C.S.I., 
P.I.C. Second edition (J, and A. Churchill). Price 5s. 

This admirable and handy little volume, which contains all the tables usually 
required by analysts, has been carefully revised and has now reached its second 
edition. A new table of five-figure logarithms takes the place of the former seven- 
figured one, a saving of time being effected by its use without the sacrifice of too 
much accuracy. The section on weights and measures has been entirely re-written, 
and the tables dealing with the specific rotatory and reducing powers of the carbo- 
hydrates extended in the light of recent research. The nitrogen to albuminoid matter 
table has been re-calculated on the basis of the more modern factor 6*25 instead of the 
older one of 6*38. A new and useful table for calculating c.cs. of pentinormal acid 
into their equivalents of nitrogen, for use in the Kjeldahl process, has been introduced. 
Improvements have been made in the alkali tables, and also some new and useful 
matter inserted in connection with alcohol estimation. These are so7ne of the novelties 
and improvements met with, and they serve to show that the work has been fully 
brought up to date. The little useful facts and hints interspersed throughout the 
work constitute not the least valuable portion of it. Blank pages are also interleaved, 
on which the user may make his own personal notes. Altogether, the book is of such 
a useful and time-saving nature that no busy analyst can afford to be without it. 

W. J. S. 


COBRBSPONDENGE. 

A8B(')THS PROCESS FOR THE ANALYSIS OF BUTTER. 

To the Editor (/The Analyst. 

Dear Sir, — T his, wiii^ is recorded on page 213 of your issue for August last, though 
excellent is not nov^ a similar process having been described by West-Knights (Analyst, 
Tol. v.t p. 156)« the only difference being the employment of a lime salt instead of a lead one. 

The procem for eafiipating cdeic acid is substantially that described in The Analyst, 
yol, xiv., p. 61, the only aHodifieatipn being that the lead salts are precipitated in a cold 
eolutioii, as was pfoposed by myself in the Nederl. TytUchr, v. Pharm,^ 1890, p. 26, 

Yours, etc., 

L. DB Koningh. 
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PROCEEDINGS OF THE. SOCIETY OF PUBLIC ANALYSTS. 

DEBBY MEETING, 

A COUNTRY meeting of the Society was held at Derby on Friday, October 8. • . 

In the morning a visit was paid-to the locomotive works and also to the carriage 
works of the Midland Bailwajr Company, as well as to the excellently-appointed 
laboratory of Mr. Archbutt, the chemist to the company. Before proceeding to inspect 
the works, the members had a cordial reception from Mr. S. W. Johnson, the loco- 
motive superintendent of the Midland Bailway, who spoke in appreciative terms 
the services rendered to railway engineers by the chemical profession. 

After lunch, visits were paid to the printing and lithographic works of Messrs. 
Bemrose and Sons, and to the works of the Crown Derby* Porcelain Company. 

In the evening the members dined together at the Midland Bailway Hotel. 
Amongst the visitors present were Professor Clowes, president of the Society of 
Chemical Industry, Mr. James, of the Midland Bailway Company, and Dr, Tliffe, 
medical officer of health to the Corporation of Derby. The president of the Society 
{Dr, Dyer) referred to the disappointment experienced hy all public analysts at the 
meagre and unsatisfactory nature of the Adulteration Bill introduced to Parliament 
towards the close of last session by the president and secretary of the Local Govern- 
ment Board, and expressed the hope that every public analyst would impress upon his 
County Council or local authority the shortcomings of that Bill, in order that, in the 
interests of the public, such authorities might take steps to endeavour to induce the 
Government to introduce a better measure, which should really embody, instead of 
overlooking, the chief recommendations of the Select Committee. Cordial thanks 
were m^ressed to Mr. Arohbutt and to Mr. White (public anal}rst for the county of 
for the trouble they had taken in organizing a pleasant and successful 
gathering. 
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ABSTRACTS OF FAPERS PUBLISHED IN OTHER JOURNALS. 


FOOD AND DRUGS ANALYSIS. 

f ' ■ ‘ ■. .V **'■ " . ,r"v' 

The DeteoCion of iferinaUn Means of JPhlorbgluoinol. M. Jorissen. 

{Service de Surveillance dee Aliments en Belgique ; ihxoxx^ Bull. Soc. Ghim., 1897, 
167.)— Several drops of a 10 per cent: aqueous solution of phloroglucinol are added 
to about 10 O.C. of the milk, the mixture shaken, and a few drops of a solution of 
caustic soda or, potash addedi. A red coloration is produced with milk containing as 
little as 1 part of formalin in 20,000, whilst normal milk gives no reaction. 

C. A. M. 

Proportion of Mineral Matters and Earthy Phosphates in Cows’ Milk. 
L, Vaudih. {Arm. de Chim.^ An^lyt,, ii. [18], 344-347.) — ^i'rom analyses of the milk 
from several difE^srent breeds of cows fed on a variety of fodder, the author concludes 
that in normal milk the percentage of mineral matter (ash) ranges within the limits 
of 7 and 8 grammes per Utre, of which 3*3 to 4 grammes consist of earthy phosphates 
(lime, magnesia and iron), precipitable by ammonia. ' This is independent of breed, 
soil, daily yield, etc., but the individuality of the animal and the diet exercise a slight 
influence on the proportions between the above limits. On the other hand, in milk 
rendered abnormal by pathological or other influences, the percentage of ash and 
proteid bodies is incrdased, bnt in an irregular mainner. For example, in the case of 
a pregnant cow the milk contained 52*16 per cent, of albuminoids and 8*6 per cent, of 
ash, and that from one poisoned by oil-cake infested with aspergillus, 44*0 and 8*5 
per cent, respectively, whereas the albuminoids in two instances of normal milk 
amounted to only 36*3 and 41*6 per cent. C. S. 


Determinaticm of Borlo Acid in Meat Products. C. Presenius and Q. Popp. 
{Zeit filr offenL Chemie, iii, 188,)— 10 grammes of chopped meat or sausage-meat are 
rubbed up in a mortar with four to eight times the quantity of calcined sodium sulphate* 
The mortar with its contents is then placed in a water-bath for about an hour, and, 
as soon as the niasB is dry, some more sodium sulphate is added and the whole 
ground to a fine powder* This is then digested in 100 c.c. of cold methyl alcohol 
for twelve hours, with frequent shaking; after which the alcohol is distilled off. 
Though, as a rule, the boric acid passes over conxpletely in one distillation, it is 
recommended to extract the residue a second time, using 50 c.c. methyl alcohol. 
The distillate is made up to 160 c.c. with methyl alcohol, and the boric acid 
determined in 60 c.c. by titration as follows : The 60 c.c. are mixed with 75 c.c. of 
water, and 25 c.c. of p^e glycerin. The whole is well mixed, and then titrated 
with-^ soda solution (free from carbonic acid) using phenol-phthalein as indicator. 
A pale rose colour denotes the end of the reaction. . When this appears, more 
glyoerin solution is added, and if the colour does not stand, the titration is contipued 
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further. • The^ humber of c.c. of 'soda ihultiplied' by 00031 gives the borie add 
(HjBOg) iu the titrated quantity of distillate. ^ 

Should the sample contain borates as well as boric acid^ they would ^msin in 


the reddue left from the distillation. AB inoet borates (and espec^y sodium borate) 
are soluble in methyl alooholi they can be extracted by this means from the mass, 
and determined in the evaporated residue, after incineration, by the method of H5nig 
and Spitz. 


The following results show the accuracy of the method : 

0*4038 gramme boric acid in 10 grammes chopped meat yielded 0*4093 gramme. 
0*4034 „ „ „ 0*4030 

0*4212 „ „ „ „ 0*4264 „ 

0*1600 „ „ „ „ 0^674 

0*0503 „ „ „ „ „ 0*0511 „ 

H. H. B. S. 


On Wine*-Glyoerin; B. Kayser. (Zeit. fm offent, Chemie, iil, 190.) — As is 
well known, the glycerin extracted from wines is always in a very impure state. 
The author examined the glycerin extracted from a white wine by the process given 
in the memorandum of the German Imperial Chancellor, of June 25, 1896, and found 
that it contained in round numbers about 20 per cent, of foreign substance. 

a H. B. S. 


New Method of Estimating Tartaric Acid in Wine. Ii. Briand. {Ann. de 
Chim, Analyt., ii. [17], 321.) — The author proposes to add to the wine (50 c.c.) an 
excess of pure potassium sulphate crystals, shaking up briskly, and leaving for two 
days in a cool place. After fltering, the residue is carefully washed with dilute 
alcohol (15 per cent.), . saturated with both potassium sulphate and bitartrate. The 
correction to be added for the solubility of the bitartrate in the wine after the above 
treatment is 0*35 gramme per litre. By this means the free tartaric acid present is 
obtained as bitartrate in addition to that existing in a ready-formed condition in the 
wine. The results are very concordant, and the. other constituents of the liquid do 
not exert any appreciable influence on the solubility of the precipitate. C. S. 

Estimation of Potassium Bitortraie in Wines. H. Jay. {Ann, de Chhn. 
Analyt, ii. [14], 264-267.) — From investigations performed on wines and several 
other alcoholic liquids containing potassium bitartrate, to compare the accuracy of 
the Berthelot and Fleurieu (direct precipitation) and Beboul (evaporation) methods, 
the author concludes that the higher results furnished by the latter are due to a dis- 
turbance of the natural equilibrium of the various acids and salts in the liquids in 
question. The result of this action is that potassium bimalate crystallizes out along 
with the bitartrate, and gives results in excess of the truth. The error may be 
demonstrated by evaporatih|; down to 100 c.c. different volumes of liquid containing 
bitartrate, the results becoming excessive when the reduction in volume , is greater 
than 5 ; 1. Consequently he considers the direct precipitation method to be, though 
inexact^ nearer and more regularly approximate to the truth than that of BebouL 
The correction found necessary to make good the deficiency in the results of the first- 
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TiiiioiOict ^tbod was detenzunad, from Uqiilds ooniainipg 1*85 to 2*72 gramnaes of 
bitettrata, to be between 0*19 and 0*22 gramme. G. S» 


Eatimation of EotaeaKim Bitartrate and Free Tartaric Aold in Winea. 
L; Maintop de la Botiree. (Ann. ds Chim, Analyt, ii. [16], 281*283.) — ^Referring to 
the paper by H. Jay (see previous abstract), the author remarks that the error due; 
to potassium bimalate in the Reboul and similar methods may also be occasioned by 
&ee malio» tartaric and lactic acids, cenolic acids, and acid salts. This will be greater 
in proportion to the suddenness with which the evaporated wine, "etc., is cooled, but 
is reduced, by bis own method (Analyst, this volume, p. 217) of slow evaporation 
at the ordinary temperature. 

When the presence of free tartaric acid is suspected, sufficient potassium 
hydrate should be added to neutralize about one*hfth of the total acidity before 
concentrating the liquid. A cheek experiment, without addition of potassium 
hydrate, will show whether an excess of tartaric acid is prenent. In this approxi- 
mate test for the free acid, the best washing liquid is dilute alcohol (30 to 35 per 
cent.), the bitartrate crystals being but very slightly soluble therein ; but for the 
accurate estimation of the total acid when the wine has been partly saturated by 
potassium hydrate the solution of potassium bitartrate and sulphate (Lc.) is preferable. 

C. S. 


Earth NutrOil« S. F, Sadtler. (Amer, Jour, Phami.y 1897, Ixix., 490-492.) — 
Owing to the more extended use of earth nut-meal, the expression of the oil is 
now undertaken on a commercial scale. The author considers that when freed from 
the free acid present in the raw state it does not tend to become rancid so readily as 
olive-oil, and that there is no reason why it should not be used in pharmacy where 
that oil is now used, the products being equally good, whilst the cost is much less. 
It is stated that the bulk of Castile soap manufactured in Marseilles at the present 
day is made from African earth nut-oil 

The cold pressed oil is of a pale, yellow colour. About 38 per cent, was obtained 
from the Virginian earth nuts, and nearly 10 per cent, more by a second hot-pressing. 
The following table gives the results of the analyses of oil derived from various 
Bouroes : 



Oil from 
YirginiaNotH. 

Oil from 
Spanish Nuta. 

Oil from | Oil from 
African Nuts. jPudnoheri. 

1 1 

i Commercial 

1 

Specific gravity at 15^ C. 

0-917 

0-9175 

0-911 

0-920 

0-9209 

Saponification value 

Iodine value 

192-53 

190-68 

194 

198-1 

1 192-1 

91-75 

94-17 

86-6 

95 j 

} 98-4 

Hehner value 

94*87 

96-31 

- 


98-86 

Bdchert-Meissl valtie ... 

0-48 

1-60 


1 


aejd as oleic, per cent. 

0-66 

0-79 

0-62 

-- j 

6-20 

Cold test of the oil 

+ 8°C. 

+3*C. 

+ 2*C. 

— . 1 

+ 10* C. 

Maomcm4test ... 

66-76* C. 

— 


49*0. 1 

46-6* C. 

MeMng-point ot fatty acid* 

29“ 0. 

84* C. 

80* C. 

29*C. ! 

28* C. 

SoUd^ing-point „ 

27-6* C. 

82*6* C. 

29* C. 

1 

■ 26*. 0; 

26* C. 


C. A. M, 
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Ooloarimetrio Detarmbiatioii of Ayml and Isobntyl AJloohola. X. Booquof. 
{Ann. de Ckm. Analyt., ii. [12]» 221, 222.)~In the case of wine-brandies, and similar 
liquids wherein anlyl alcohol constitutes the major part of the higher alcohols present, 
it would be more logical to express the results obtained by the author’s colorimetric 
method of estimation (Akaltbt, tol xxii., p. 263) as amyl alcohol. .To this end he 
has {dotted curves of the data obtained for amyl and isobutyl alcohols under identical 
conations, from which it appears that their colorimetric ratio is ordinarily about 
6 : 10. In a 50% wine-brandy containing a quantity of higher alcohols expressed 
by 1 gramme of isobutylic alcohol, according to the aforesaid method, the actual 
quantity of amyl alcohol present would be over 1-5 gramme. Bearing this in mind, 
it is unnecessary to alter the type of comparison in use, since that course would 
lead to a confusion in the results obtained by different workers. 

c. a 


On the Determination of the Caramel on Coffee-berries roasted with Sugar. 
W. Fresenius and L. Griinhut. {Zdt. anal, Chem,, 1897, xxxvi., 225-233.) — 
The different methods used in this determination all consist in treating the entire 
berries with a solvent for a certain time. 

Konig's Method . — Ten grammes are twice shaken for five minutes with 200 c.c. 
of boiling watef. Each time the solution is decanted and the berries finally washed 
with 100 c.o. When cool, the solution is made up to 500 c.c. and filtered. An aliquot 
part of the filtrate is evaporated, the residue dried at 100®, weighed, and the ash 
determined and deducted. 

Neubauer's Method , — ^Ten grammes of the berries are moistened with ether, and 
then treated for fifteen minutes with 400 c.c. of boiling water, with frequent shaking. 
The solution and washings are made up to 500 c.c., filtered, and the caramel deter- 
mined as in Konig’s method. 

Stiitzer'H Method . — Ten grammes are shaken in a shaking machine for five 
minutes, with 250 c.c. of cold water. The liquid (containing the berries) is made up 
to 500 c.c., filtered, and an aliquot part of the filtrate treated as above. This is the 
method adopted by the Association of Bavarian Chemists. 

Hilger's Method . — Ten grammes are shaken for half an hour each time with 
three successive portions of 100 c.c. of dilute alcohol (equal parts of water and 90 per 
cent, by volume, alcohol). The united solutions are made up to 500 c.o., filtered, 
and the residue and ash determined as in the other methods. 

The authors point out that it is necessary to decant the liquid from the berries 
before filtering, since the extra time considerably increases the relative amount of 
ash in the extract, which is to be attributed to more of the constituents of the berry 
being extracted. 

Thes(^ methods were tried on four different kinds of coffee which had been 
routed, alone and with the addition of sugar in two proportions. The percentage of 
residue yielded to the solvents when the berries were roasted alone in the normal 
nianner (t.6., with about 18 per cent, loss) was ; * 



THE ANALYST. 


m 


I. 



OontiMmiig Asb* Ash-free. 


f 

• Coffee. 

- ' i 1 ^ 

1 ^ : 

■ '-1 

i 

i \ 

s 1 

1 

» ■ 

1 t ' 

f 

1 

i 

1 

a> 

! ^ ' 

Hilger. 

1 

Yellow Java ... 

2-45 

2-49 

0*92 

0-77 

1-91 

1 1-75 

1 0-71 

0-60 

Oreen Java 

.. 3-22 

2-32 

0-87 ! 

1-06 

2-38 

1-65 

; 0-62 

0-73 

Blue Java 

3-47 

2-74 

1-81 ^ 

0-46 

2-62 

1-97 

i 1-39 1 

0-42 

Maracaibo 

..• 3-77 

2-49 

o-ee i 

0-46 

i 2-66 

■1-83 

j 0-60 

0-33 


Deducting these values from the total amount of residue obtained when the same 
coffees had been roasted with sugar, the following amounts of caramel were left : 


II. 


Containing Aali. Ash-free. 






/ ■— 

A 


' 1 1 

' 1 

1 





Coffee. ! 

Sugar 
added. 
Per j 
cent. 1 

f 

1 

s 

. 

i4 

& 

§ 

3 

f . i 

' o 

s 

i J -1 

1 a 1 

1 » 

Hilger. 

1 

1 

Yellow Java 



n ! 

3-64 

2-30 

2-46 

2-07 

' 2-98 

2 01 

2-33 

1-66 


1 


9 

3-82 

2-34 

2-95 

1-35 

i 3-33 

j 2-38 

2-96 

! 1-18 

Green Java 

1 

j 

u 

0-95 

2-43 

2-31 

i 0-38 

i; 1-07 

j 2-27 

; 2-27 

i 008 


1 


9 

4-30 

4-24 

3-66 

1 1-47 

1 4-17 

1 408 

3-67 

i 1-54 

Hliie .Tftirfi. 

1 


n 

1-79 

2-57 

1-86 

116 

2-00 

1 2-49 

1 1-99 

! 109 




9 

3-75 

4-76 

3-72 

2-40 

'i 3-57 

j 4-19 

i 3-44 

! 104 

Idaracaibo 



i 

1 3-47 

1 3-88 

3-29 

I 1-28 

i: 304 

; 3-24 

! 301 

j 108 




1 9 i| 3*99 

j 4-93 

4-07 

' 1-87 

j 407 

i 4-50 

1 3-62 

1-70 


These results show that the amount of caramel obtained by Stutzer's method is 
altogether too low if a deduction is made for the substances extracted from the coffee- 
berry itself. The other methods show an approximate agreement, but when they 
differ, that of Hilger usually agrees with one or the other. This fact, and also that 
the amount of ash passing into solution when the berries roasted without sugar are 
treated by the different methods is cons^erably less by Hilger’s process than in the 
methods of Kbnig and Neubauer, have led the authors to give the preference to the 
former. They consider that the most accurate course is to make a determination by 
Hilger's method, and to deduct from the result a mean constant for the substances 
in the berries themselves which have dissolved with the caramel. The figures thus 
obtaiijed, together with those from Stutzer’s method (without deduction) are shown 
below. 
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Colfee. 

Per cent. \ ’ 

Soluble Matter from the Whole Coffee-beans. 

Containing Ash. | Ash-free. 

1 Hilger, 

; deducting 
■ 1*07. 

Stutzer, 

without 

deduction. 

Hilger, 

deducting 

0*8'd. 

Stutcer, 

without 

deduction. 

Yellow Java, roasted with 7^ per cent, sugar j 

; 2-21 

2-84 

221 

2-26 

t» ft 9 ,, t» < 

2-80 

2-12 

2-83 

1-78 

Green Java, roasted with 74 per cent, sugar... 

! 211 

1*44 

2-06 

1-31 

q • 

»» f» ^ If It 

! 3-45 

2-53 

3-46 

2-27 

Blue Java, roasted with 7^ per cent, sugar ... 

i 2-60 

i 1-62 

2-56 . 

1-51 

II II 9 ,, „ 

; 4-46 

2-86 ■ 

4-00 

1-46 

Maracaibo, roasted with 74 per cent, sugar ... 

2-88 

1 

2*78 

1-41 

II II ^ >1 11 •••! 

3*66 

i 2-33 

3-39 

2*03 

Carlsbad Mixture I. (sugar unknown) 

2-49 

2-33 i 

2-31 

1-77 

IT 

II 11 j-** II It 

2-30 

1-65 i 

2-17 

1-37 

Vienna Mixture T. ,, „ ...i 

1-91 

1-91 i 

1-88 

1-72 

IT i 

II II • 11 II •••] 

2-43 

219 i 

2-02 i 

1*71 


C. A. M. 

The Alterations produced in Coftbe on Boasting. A. Hilger and A. 
Juokenaok. {Forsck Jicr,^ 1897, iv., 119-185.) — The authors have studied the 
alterations which take place when coffee is roasted in the usual manner, and after 
the addition of 8 to 9 per cent, of sugar, according to a German patent. The chief 
results of their experiments, summarized, are : 

1. Caffeine , — In the ordinary process of roasting, coffee loses about 21 per cent, 
of its caffeine, and about twice as much when it is roasted with sugar. This is to be 
explained by the fact that the sugar is added with the object of glazing the coffee, 
and that for this purpose it is necessary to caramelize it, which requires a much 
higher temperature than is reached in the usual method of roasting. 

2. Fat , — The loss of fat in the ordinary roasting is from 9 to 10 per cent. In 
the glazing process it amounts to about 20 per cent. As a rule, the different constants 
of the fat showed an increase on roasting, both in the ordinary way and with the 
addition of sugar. 

8, Organic Matter , — In the author’s experiments, coffee lost in the mean 11*376 
per cent, of organic matter on roasting, and about 10 per cent, in the glazing process, 
allowance being made in the latter case for the amount of caramel produced. The 
amount of caramel on the glazed coffee was determined by Stutzer’s method. Twenty 
grammes of the glazed beans were shaken in a machine for five minutes with 500 
grammes of water at 20'’ C. The liquid was filtered, 250 o.c. of the filtrate evaporated 
to dryness in a platinum dish, and the residue dried and weighed. From the weight 
obtaihed the weight of ash was deducted. In this way on coffee glazed with 9 per 
cent, of sugar there was found 1*40 per cent, of caramel, as against 1*25 per cent, in a 
sample of Java coffee glazed with 8 per cent, of sugar (cf. Analyst, xx., 249), and 
the preceding abstract. C, A. M. 
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A Method of OoUeoting and Analysing the Oases in Damaged Canned Goods. 
O. A. Bcnomus. (Jour. Arner. Chem. Soc., 1897, xix., 733r735.) — ^A hollow, bevelled, 
steel needle is fixed in the tipper arm of an adjustable clamp, with its point passing 
through the hole of a rubber cork which rests upon the top of the can. The upper 
part of the needle is connected by means of a capillary tube with a gas burette or 
nitrometer filled with water or mercury. The can, which is held between the lower 
arm pf the clamp and the robber cork, is then punctured by turning the lower screw 
imtil the needle pierces the top. The rubber cork inakes a tight joint round the 
needle, and the gases escape gently into the eudiometer, where they are measured 
and analysed in the usual way. From 60 to 80 c.c. of the gas can often be collected. 

When there is a putrid odour, carbon dioxide forms the chief constituent of the 
mixed gases. In other cases hydrogen predominates, there is no offensive smell, and 
bacteria are absent, whilst there are indications of the corrosion of the inner metallic 
surface. Hydrogen has also been found without distinctive signs of corrosion. 
Occasionally the can is discolored, as though traces of sulphuretted hydrogen had 
been formed, and reactions of the metals may be obtained with the contents of 
such tins. C. A. M. 


On the Amount of Iron in the Ashes of certain Plants. B. Niederstadt. 
(Forsch. Ber.t 1897, iv., 140.) — This paper gives the figures recently obtained by the 
author in his analysis of various vegetable products used as food. The amount of iron 
(as FcoOg) contained in twenty-six samples of American apple cuttings varied from 0*009 
to 0*046 per cent., but, as these had all been cut with a steel knife, it was possible 
that some of the iron might have been derived from the knife. 

The mean percentage of ash in the specimens of malt examined was 2*5, and the 
iron oxide ranged from 0*25 to 0*91 per cent. In unroasted coffee-berries of various 
origin, Liebig found from 0*019 to 0 044 per cent, of iron oxide, whilst the author s 
analyses of seventeen samples gave as a rule considerably higher results, the raw 
berries containing from 0*35 to 0*88 per cent., and the roasted berries from 0*07 to 
0*65 per cent. C. A. M. 

A Method of Drying Sensitive Organio Substances. C. O. Parsons. (Jour. 

Amer. Chem. Soc., 1897, xix., 388, 389.) — The process consists in expelling the 
moisture by putting the substance directly into hot mineral oil The best results 
were obtained by the author with a perfectly neutral parafiBh oil, of specific gravity 
0*920, 435*" flash test, 500** fire test, and about 550° boiling-point. The object of a 
high fire test is that the oil shall be free from volatile matter which would escape 
with the moisture. 

The oil is prepared by heating it to about 250° for some time and keeping it in a 
dosed vessel. The substance to be dried is divided into thin small pieces, weighed, 
and pladbd with about dx times its weight of oil in an evaporating dish. The dish and 
oil which have been previously heated to 240°, are, after the addition of the substance, 
maintained at that temperature for a few minutes after effervescence has ceased. 
The difference between the weight of the dish and oil plus the substance before the 
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dryix]^, wd of the dish and its contents after drying, gives the moisture. Ordinarily 
the ^ole €$»eii^tioii may be comjdeted in twenty minutes. 

Very satidac^tbry results have been obtained with soap and wood pulp, and since 
the substance is perb^otly protected from the action of the air by being immersed in 
the oil, it should be poiSHd^/to use the process in the case of many substances which 
cannot be dried in the ordinary way. . C. A. M. ' 


Application of Hydrogen Peroxide to the Analysis of Pood StufEb. 
Lebbin. {Pharm, Zeit, xvii, 1897 ; through Deutsche Chem. Zeit, 1897, 205.) — ^this 
reagent possesses in a high degree the pro^rty of converting starch into soluble 
modifications, and can consequently be employed in all those cases where it is 
necessary to remove starch from other tissues. If so much potato-starch is added to 
a solution of hydrogen peroxide as would with a similar quantity of water yield a 
thin paste, the mixture brought to the boil, and a few drops of ammonia added, con- 
siderable frothing ensues, and a clear solution results almost instantaneously. If the 
solution is immediately neutralized and tested with iodine, the blue colour shows 
that the action has only proceeded as far as soluble starch ; if, however, the solution 
is boiled fof some time, it yields with this reagent the brown-red colour indicative of 
erythrodextrin. Estimation of the starch dissolved in this way does not, so far, 
appear to have been attended with entirely satisfactory results ; but the process is 
peculiarly applicable to those cases where the starch-free residue has to be submitted 
to microscopical examination, since the microscopical appearance of the cellulose 
structures is entirely unaltered. ^ The author has found the method serviceable in 
differentiating wheat-flour from rye-flour, also in detecting ergot in flour. W. J. S. 


A New Method for Isolating Heutero-albumose. Sigmund FrinkeL 
(Monatsheft /. Chemie, 1897, 433.) — In order to obviate the difficulty of removing 
large quantities of sodium chloride or ammonium sulphate by dialysis, and to avoid 
the actual loss of substance entailed in the separation, both of which are inherent in 
the process proposed for this purpose by Kiihne and improved by Neumeister, the 
author proposes to make use of cupric sulphate. This reagent, though it does not 
cause the slightest turbidity in solutions of pure deutero-albumose, gives, according 
to Neumeister, a voluminous precipitate with solutions of 1 : 500, and a turbidity 
with solutions of 1 : 1,000 of deutero-albumose contaminated with proto-albipnoae. 
Expedments were conducted with Witte’s salt-free peptone, with Finzelburg's albumin- 
and meat-peptone, and also with pepsin- and trypsin-peptones of the. author’s own 
preparation. 

A dilute solution of cupric sulphate was added to the solution of the peptone, 
when a tough coherent precipitate formed, leaving a turbidity which generally 
disappeared after a few hours* standing. Attempts to separate the copper from the 
sidution by hydrc%en sulphide or magnesium failed, but success was attained with 
barium f^nxkcyamde. A hqt saturated solution of this salt was added until a filtered 
portion of the proteose solution only showed traces of copper. Before absolutely the 
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io/i the copper was remored, the mixture was e<^idulated with acetic 
waited, Jilt<»red/and the hltrate washed. SoluMon of barium ferrpcyanlde was &6p 
added drop by drop to the warm filtrate as lopg as a red precipitate 'ibrmed; then 
barium acetate to remove sulphuric, acid. By practice it was found easy to hit the 
exact point when all the cupric sulphate was removed. The solution, after being 
en^f^pprated to a small bulk, was poured into strong alcohol, dehydrated with absolute 
alcohol, and washed with ether. 

Deutero-proteose prepared in this way gives no turbidity or precipitate with 
sodium chloride alone, but on the addition of acetic acid partial precipitation ensues ; 
ammonium sulphate also yields, an abundant precipitate. It gives neither turbidity 
nor precipitate with potassium ferrocyanide and acetic acid, nor with copper sulphate, 
and is therefore free from proto-albumose. Experiment showed that the method was 
suitable for the isolation of the deutero-albumose obtained in trypsin digestions. 

W. J. S. 


fijcamination of Maoe, F. Soltsien. (ZeiL fur offent, Chemie, iii., 253.)— 
Attention is called to the difference between Bombay and Banda mace as regards 
the quantity of matter eyitracted by ether, after removal of the fat by petroleum 
spirit, and it is suggested that advantage should be taken of this fact, in order to 
distinguish between the two. The difference is very considerable, the quantity being 
about ten times as great with Bombay mace as with true mace. The author has 
never, found more than 4*8 per cent, of matter extracted by ether in a pure Banda 
mace, and proposes that 5*5 per cent, should be fixed as a safe maximum. 

. The manipulation is carried out as follows : 10 grammes of powdered mace are 
exhausted by boiling petroleum spirit in an extraction apparatus. On cooling, an 
oily portion tends to separate at the bottom of the vessel, and this belongs properly 
to the extractive matter soluble in ether. The petroleum spirit extract is poured off, 
the separated oily portion in the flask washed with petroleum spirit and dissolved in 
absolute ether, and then a second extraction is made with boiling ether. In the 
ether extract there is also a tendency for a portion to separate out. The extract is 
poured off, the separated matter washed with ether, and the washings added to the 
extract, which is then filtered, evaporated, and dried in the water-bath, the residue 
being' weighed. H. H. B. S. 

On Olove-Oil. B. Brdmann. {Jour, prak Ohem., 1897, Ivi., 143-156.)— Thom’s 
method of valuing clove«oil {Yerha/nd. der Oesell, deutsch, Nat/urf, 1891, 184) consists 
in determining the amount of eugenol after converting it into benzoyl eugenol. The 
author points out that this is based on the assumption that only free eugenol is 
preset, and proves that by previous complete saponification Ugher results are 
obtained owing to the presence of aceteugenol, which he finds to be a constituent of 
the higher-boiling fractions of clove-oil. After the determination of the eugenol by 
Thom’s method, a further estimation should be made in the following manner : 5 
grammes of the clove-oil are saponified by heating over a naked flame for three 
minutes with 11 grammes of soda lye (29 per cent. NaOH). Alcoholic potash must 
not be used, or the results will be too low on, account of the formation of esters. 
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After saponification 10 c.o. of yrator are added, and the estimation oomideted m in 
Thom’s method. In this way the following percentages of engenol were obtained : 


Gove-oil A 
B 
C 


Thom’i Metiiod. 

... 83-9 
82-97\ 
82-77/ 

... 80-2 


Total EngenoL 
... 85 -^ 

... 84-84 

... 81-9 ■ 


The difference between the results of the first and second estimationB corresponds 
to a percentage of from 2*1 to 2-fi of aoetengenoL Specimens of clove^talk-oil were 
found to contain no acetengenol, and this appears to be a point of difference between 
the two oila 

Among other substances found m olovO-oll were salicylic acid (which was probably 
])resent as acetyl-salicylic acid in combination with the engenol) and furfural. The 
latter was extracted from the oil, and also identified by the xylidine reaction (Ber, xx., 
540). The vapour from the heated oil is brought into contact with filter-paper 
moistened with a mixture of m-xylidine and glacial acetic acid, or with aniline acetate. 
A still more sensitive reaction for furfural is given by a solntion of 5 gramthes of 
i3-naphthylamine in 20 c.c. of acetic acid, several drops of '^hich are placed on filter- 
paper, and a drop of the solution to be tested then added. Strong fnrfural'solutionB 
give an intense purple colour. Dilute aqueous solutions (1 : 10,000) show the reaction 
strongly, and it is still recognisable ih solutions of 1 in 100,000. In this way furfural 
can be detected in cigar smoke. Both clove-oil and clove-stalk-oil give an intense 
purple colour. 

Characteristic colours are given by other aldehydes with the reagent. Citi^ 
gives a reddish yellow ; salicylic aldehyde and anisaldehyde a yellow ; formaldehyde, 
propylaldehyde and valeric aldehyde, an extremely faint yellow ; acetaldehyde and 
crotopaldehyde a somewhat stronger' brownish yellow. A yellow colour is also 
obtained with eugenol. C. A. M, 


TOXICOLOGICAL ANALYSIS. 

The Destruction of Organio Matter in Tozioologloal Work. A. VilUers. 
{Bull. Soc. Chim., 1897, 678.)— The substance is placed in a flask with a thistle 
funnel reaching nearly to the bottom, and a delivery tube passing into a vessel 
containing water, and is mixed with dilute hydrochloric acid (1 : 2 or 3). Several 
drops of a solution of a manganese salt and a little nitric acid are then intro- 
duced and the flask gently warmed. The gaseous products, consisting of carbon 
dioxide and nearly pure nitrogen, pass off very regularly, and there is no liberation of 
malodorous vapours. The operation is completed as- in the ordinary chlorate method, 
Any residue left consists only of fatty matter which has been able to resist the 
oxidizing action. It is claimed that the method is much more easily carried out than 
oxidation by means of potassium chlorate and hydrochloric acid. , 


C. A. M. 
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ORGANIC ANALYSia 

Examination of Bees-wax. B. Henriques. (2^eii;, filr offent Chemie, iii., 274.) 
— The author has examined Weinwurm’s qualitative method for testing the purity of 
b66a*^ax (cf. Analyst, this voL, 242). He reports favourably of the process, but 
proposes to simplify it by a modification, which was suggested by Leffmann and 
Beam’s proposal for the saponification of batter by alkaline glycerin solution (cf, * 
Analyst, 1891, 163 ; 1892, 66). 

The modified process is conducted as follows*: A piece of wax about the size of 
a pea is boiled in a test-tube for three or four minutes with 6 c.c. of alkaline glycerin 
solution (26 c.c. soda solution of a specific gravity of 1*383 and 126 ac. pure glycerin). 
The solution, which is at first quite clear, becomes gradually cloudy. After boiling 
for about the time mentioned, the oil collects to a layer, and the underlying fluid 
becomes clear. The bubbles of the boiling mass also now become smaller, and the 
glycerin commences to distil. As soon as this point is reached, the heating is dis- 
continued. The fluid is now poured into another test-tube, in order to separate it 
from the unsaponified portion ; an equal volume of hot water is added, and the fluid 
boiled and allowed to cool. In the case of pure wax, the solution will be now either 
quite clear and transparent, or, at any rate, sufficiently translucent to allow of large 
printed matter being read through it, as described by Weinwurm. Should, how- 
ever, on the contrary, as much as 5 per cent of foreign hydrocarbons be present, 
the fluid will be quite opaque. With an admixture of only 3 per cent, of ceresin or 
paraffin, the indication is uncertain, and the farther procedure recommended by 
Weinwurm to meet such cases should be followed. H. H. B. 8. 


2>etermination of Fiarafifin in the Distillates from Lignite, Tar, and 
Cxiude Petroleum. D. Holde. (ZeiL angew, Chem,, 1897, 116, 117.) — The author 
has confirmed Aisinman’s statement as to the comparative insolubility in alcohol of 
the distillates of high boiling-point from crude petroleum. Thus, from 1 to 1^ litres 
of alcohol were required to dissolve from 10 to 20 grammes of different Bussian oils, 
whilst at the same time a considerable amount of paraffin also dissolved, and the 
separated paraffin required a great deal of washing to free it from the adhering 
oil It was found that a litre of absolute alcohol dissolved 0*3 gramme of paraffin 
atO^C. 

The method proposed by Grotowsky, and modified by Engler and B5hm, was 
found to give the most satisfactory results. The oil is dissolved in as little ether as 
possible, and the paraffin precipitated with alcohol at a temperature of - 18” to 
—20” G., and washed on a double filter with as little as possible of a mixture of ether 
and alcohol During the washing the same low temperature is maintained, and the 
work is done as rapidly as possible in order to prevent the paraffin dissolving. From 
one to two hours is required for a complete estimation. Test analyses of mixtures 
of oil and paraffin gave results in dose accordance with theory, and duplicate 
analyses of the distillates of various lubricating-oil distillates agreed well with each 
other. 0. A. M. 
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The Iformal Urine. C. Platt. {Jour, Airier, Chem, Soc., 1897, xix., 382, 383.) — 
For several years the author has kept the records of all uriue analyses, with due 
regiucd to the age, sex, and health of the individuals, and his figures, in all oases com- 
pared, and in some averaged, with those of foreign observers (of whom fifty-two are 
named), are given in the table below. 

The normal urine is of a pale amber or straw colour. It is clear or has a faint 
cloud of mucus, and has an ** aromatic odour. The reaction is acid, the acidity in 
twenty-four hours being equivalent to 2 to 4 grammes of oxalic acid. The specific 
gravity at 15** C. ranges for adults from 1*015 to 1*025, the average for man being 
1*020, and for woman 1*018. The quantity in twenty-four hours varies from 1,100 to 
1,600 c.c., with an average for man of 1,450 c.c. (22 c.c. per kilo of body weight), 
and for woman of 1,250 c.c. 



There are also traces of the following : Saroolactic, succinic, glycuronic, and 
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aqids ; . aoetoQe, yaosite, oystip, taiirip, urorubiijogeo, utorubin, Giaoosa^ 
pjgin^^t, 8oak>^yl-sulphuric acid (often in considerable amoixnt)i scatoxybglyouronio 
a^; nepl^ozymase, pep^, fmd other ferments; pBeudoxanthine, paraxantMne, 
heteroxanthine, gaaninoi adetiine, etc. ; pyrooatechin, . hydroqttinone, protocateehuic 
aoid» etc. ; silicic acid, carbonic acid, hydrogen peroxide, nitrates, nitrites ; and metals 
manganese and copper. 



Gases in Normal Urine. 

Id 100 Volume, of (1m. 

In 1 litre of Urine. 


C.C. 

C.C. 

Carbon dioxide 

65-40 

15-957 

Oxygen 

2-74 

0-658 

Nitrogen 

31-8G 

7-775 


100-00 

24-390 


C. A. M. 

Testing Commercial Albumin. P. Carles. (Afm. de Chim. Analyt.y ii. [13], 
241). — To examine commercial albumin for impurities, 2 grammes are gradually 
thinned down with water, and finally made up to 200 c.c., theeolution being clear in 
the absence of coagulum due to over>heating in the manufacture. 100 c.c. are taken 
and shaken up briskly with 35 c.c. of a 1 per cent, solution of pure tannin and 0*20 
gramme of powdered potassium bi-tartrate. Ten to 15 grammes of the turbid liquid 
are passed through a filter, and the clear filtrate divided equally, a few drops of a 
0*6 per cent, solution of pure (Gr^net^s) gelatin (10 c.c. corresponding to 0*10 of a 
commercially pure tannin) being added to one portion, and a similar quantity of 1 per 
cent, tannin to the other. 

If both solutions remain clear, then the sample is free from extraneous or 
coagulated matter. If, however, the gelatin solution produces a precipitate, it is 
evident that the tannin solution was in excess, and that therefore the albumin is poor 
and adulterated, the amount of adulteration being indicated by the volume of gelatin 
solution required to precipitate the tannin. On the other band, a turbidity in the 
second portion of the filtrate indicates the presence of a substance (i.c., gelatin), 
precipitable by tannin, and having a higher coefficient of saturation by that reagent 
than is possessed by albumin. 

The second 100 c.c. can then be freed from albumin by boiling, and any gelatin 
present thrown down by tannin. Any gums or dextrins employed as adulterants can 
be separated from the residual liquid by strong alcohol after concentration, and can 
be estimated in the ordinary manner. C. S. 

INORGANIC ANALYSIS. 

The Volumetric Determination of Lead. J. H. Wainwright. {Jour, Artter. 
Chem, Soc,f 1897, xix., 389-393.) — This is a modification of the process described in 
Crookes’ Select Methods,” which the author found the most satisfactory of various 
volumetric methods tried, although it was necessary to alter some of the details 
before he could obtain concordant results. From 1 to 1*5 grammes of the ore are 
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4ifi|soiv6d in 10 to 15 c.o. of nitric aoid (specific gravity 1*30), the solntion neutralized 
with ammonia in excess, and a considerable excess of acetic acid added. It is then 
bmltf • and potassium bichromate solution in sufficient quantity to precipitate nearly 
all the lead is run in from a burette. The liquid is boiled tmtil the precipitate 
becomes orange coloured, after which the titration is finished, the final point being 
indicated by means of silver nitrate as an outside indicator. The bichromate solution 
should be standardized on the pure metal, or by means of pure white lead in which 
the metal has been determined gravlmetrically. One c.c. should equal about 0*01 
gramme of lead. 

The precautions to be observed are : 

The solution of the lead salt must be as concentrated as possible, and decidedly 
acid with acetic acid. There must be absence of other metals, especially such as can 
exist in lower forms of oxidation. Antimony and tin, unless tho^ughly oxidized, 
find bismuth are particularly to be avoided. During titration the solution should be 
kept as near the boiling-point as possible. The strength of the bichromate solution 
should fiot vary much from that given above, and the test solution of silver nitrate 
should be dilute, not over 2 to 3 per cent. 

The method is specially suitable for such substances as white lead, red lead, 
litharge, etc. Bed lead is dissolved by treating it with nitric acid, and adding a 
dilute solution of oxalic acid drop by drop until the lead oxide is completely dissolved. 
If organic matter is present the solution should be filtered before titration. White 
lead can be dissolved directly in acetic acid, and the solution titrated without 
filtration. In the case of white lead ground in oil, the sample should be dissolved 
iii dilute nitric acid, the solution boiled, filtered, neutralized with ammonia in excess, 
and an excess of acetic acid added. The method can also be used with lead bullion, 
and alloys containing tin and antimony, but the sample must be thoroughly oxidized 
by repeated evaporation with fuming nitric acid, and the solution filtered before 
titration. 

The results tabulated by the author are concordant, and in close agreement with 
those required by theory. C. A. M. 


The Eleotrolytio Determination of Cadmium. S. Avery and B. Dales. 
(Jour. Afner. Chcm, Soc., 1897, xix., 379-382.) — Precipitation from a cyanide solution 
was found the most satisfactory when more than 0*1 gramme of the metal was present 
(elution 150*200 c.c., and area of electrode for plating *100*150 square cm.), but a 
strong current was necessary, and the last traces of metal were hard to precipitate. 
A sobition containing 0*0452 gramme of cadmium in the cyanide solution was placed 
in a current from a thermopile for twenty-four hours. The thermopile had a tension 
of, 4 volts, and an amperage of 2, with no resistance other than the amperemeter. 
0^6 quantity of cadmium deposited was 0*0446 gramme. 

The results obtained by the doable oxalate method and by precipitation in acetic 
aoid solution were unsatisfactory, but good results were obt^ned from ,a formate 
sc^utipn when certain conditions were rigidly maintained. Not more than 0*1 gramme 
of cadmium in 160 c.c. of solution could be determined on a surface not less than 100 
square cm. The voltage might not exceed 3*4 and the ampkage 0*15-0*20. 
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: Tbd following is given as a representative determination : To a solution of 
Ofidmium sulphate 6 ac. of formic acid (specific gravity l-^) were added, followed by^ 
j^etassium carbonate until there was a slight permanent precipitate. This was just 
dissolved in formic acid, and then 1 c.c. excess of the latter added. The solution was 
diluted to 150 c.c., put in a weighed platinum dish, and placed in the thermopile 
current for twelve hours. Highest voltage, 3*3 ; amperage, 0*196. ^ 


Weight of Cadmium taken. 

0*0454 

0*0454 

00642 

00642 

00642 


Weight of Cadmium found. 
00452 
00464 
00642 
0*0642 
0*0641 


The plates deposited showed no tendency to oxidize, and could be kept in the desic- 
cator for several days. The determinations made in more concentrated solutions, 
and with stronger currents, often failed to give a good adherent plate. C.^ A. M. 


Separation of Tellurium and Antimony. W. Muthmann and B. Schroder. 

{ZeiL amrgan. Chem,\ 1897, xiv., 432.) — As most of the natural compounds' of 
tellurium, including the Hungarian ores Sylvanite and Nagyagite, contain antimony, 
it is frequently necessary to effect a separation between these two elements; but 
neither Bose's process— in which the tellurium is precipitated with sulphurous acid — 
nor Wohler’s— which depends on the formation and subsequent oxidation of potassium 
telluride — is really trustworthy. 

The authors find that tellurium sulphide is an extremely unstable body, and 
that the metal which results from its decomposition is insoluble in hydrochloric acid 
not exceeding 20 per cent, in strength ; and on these facts they have based the 
following process. Tartaric acid is added to the hydrochloric acid containing the 
two oxides SbgOg and TeOg in solution, and a current of sulphuretted hydrogen is 
passed through it for several hours. The precipitate is warmed and digested with a 
small excess of potassium sulphide till all is dissolved ; and the liquid is then poured 
into hot 20 per cent. HCl, also containing some tartaric acid, and allowed to rest 
until the precipitate has settled. The latter is filtered off, washed twice on the filter 
with hot hydrochloric acid, and afterwards with a weak solution of tartaric acid till 
it is free from antimony. In order to determine the tellurium, the precipitates must 
be dissolved in fuming nitric acid, and the metal either weighed as such or as dioxide. 

Some examples of the process as applied to known mixtures are given in the 
paper, with results showing an average deficit of 0*43 per cent, in the case of the 
tellurium, and of only 0*21 per cent, in that of the antimony ; and the authors have 
also analysed an almost perfectly clean specimen of nagyagite (tellurium glance) from 
Nagyagy finding its composition to be accurately represented by the empirical formula 
Pbi^An^SbgTegSig, which may perhaps be expressed more rationally as 
SbaTe3.Au2Te3.5Pb2S3. P. H. L; 
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QuanttttttiTe BepatuUon of Ansenio and Antimony. Oscar Pilotir and 
Alfred Stock. (Berichte^ 1897, p. 1649.) — ^The method is based bn the fact tfaet 
arsenic, when present in a strong faydrochlorio acid solution, is readily volatilized by 
hydrogen sulphide. This fact may also serve to explain the many contradictions 
found in literature with reference to the precipitation of arsenic as sulphide.^ If 
strong hydrochloric acid, containing arsenic trisulphide, is kept in a state of ebullition 
the arsenic for the most part volatilizes ; and in such a solution of either arsenic 
trioxide or pentoxide no precipitation of sulphide occurs on passing hydrogen 
sulphide through it ; but if the solution is kept boiling, and a current of hydro- 
chloric acid gas is simultaneously passed into it, the arsenic passes over probably 
as trichloride. From the above it is easily seen that complete precipitation of 
arsenic by hydrogen sulphide can only" take place in a hot solution when this is 
slightly acid, or in a cold solution when it is strongly acid (cf. Bunsen, Ann. d. 
Chemie, 1892, p. 305). In the method proposed the mixture of arsenic and antimony 
is introduced into a 
300 c.c. round - bot- HCl 
tomed flask, along with 
100 c.c. of strong 
hydrochloric acid. 

This flask A is closed 
with a cork having two 
perforations, and bear- 
ing the arrangement 
of tubes shown in the 
accompanying figure, 
the upper tube serving 
for the introduction of 
a current of hydro- 
chloric acid gas, the lower for a current of hydrogen sulphide. A wide-mouthed 
Ernlemmeyer flask £ of 600 c.c. capacity, placed in ice, and containing 250 c.o. of 
dilute hydrochloric acid, serves as the receiver. This flask is covered with a 
perforated watch-glass, through which the tube D passes and dips under, the surface 
of the liquid. The contents of flask A are brought to a state of lively ebullition, 
and a rapid current of hydrochloric acid gas is passed through its contents. As soon 
as the flask has attained the temperature of boiling water, hydrogen sulphide is 
admitted at the rate of two small bubbles per second. The distillation is rapidly 
pushed on until only a few o.e. are left in the flask ; this occupies from half to ^hree- 
quarters of an hour. It is best to shut off the current of hydrogen sulphide a short 
time before the distillation is finished, so that the distilling-flask may be freed from 
this gas. The whole of the Wsenic, which is now present in the receiver as sulphide, 
is brought on to a filter-paper supported on a perforated filter-plate, dissolved, as 
also are the portions adhermg to the sides of the receiver, in potassium hydroxide 
solution, and made up to 500 c.c. It is then oxidized with bromine- water, after 
being slightiy acidified with hydrochloric acid, boiled to remove bromine, kept at a 
tmp^ture of 70’ C. for three hours, with a current of hydrogen sulphide passing, 
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beiiig maintained until the liquid is oold. After standing for twelve hours, the 
granular precipitate of arsenic pentasulphide is collected in a Gooch crucible, washed 
Wiiii wkter, absolute alcohol, carbon disulphide, water-free ether, and dried to con- 
stant weight at 105® Cl 

The contents of flask A, which contains the antimony, are precipitated with 
hydrogen sulphide, and the precipitate treated in a similar manner to that from the 
arsenic. 

The results obtained are exact. W. J. B. 


QualitatlTO Separations of the Bases of the Second Group in the Absence 
of Phosphates, etc., by Sodium Nitrite. G. Wynkoop. (/own Amer, Chem, 
iSoc.,1897, xix., 434-436.) — Iron, aluminium, and chromium are completely precipitated 
by sodium nitrite if the solution is boiled for a short time, whilst cobalt, nickel, ^inc 
and manganese are unaffected if a small amount of acid be present in the solution. 
When iron and chromium are precipitated in the presence of zinc, not more than 
inappreciable quantities of the- latter are simultaneously earned down. The separa- 
tion of iron from manganese was found to be more accurate and rapid than with 
barium carbonate. In the cold, iron and some of the cobalt (the latter as double nitrite 
of cobalt and sodium) are precipitated, while chromium and aluminium do not come 
down until the solution is heated nearly to the boiling-point. Iron is best precipitated 
in the ferrous state, since 4he precipitate is less bulky and gelatinous than the ferric 
iron, and consequently more easily washed. G. A. M. 


A Modification of the Permanganate Method for the Betermination of Iron. 
H. P. Cady and A^P. Buediger. {Joiir, Avier, Chem. Soc., 1897, xix., 675-581.) — 
Since silver nitrate gives no precipitate in a dilute solution of a chloride in the 
presence of an excess of mercuric sulphate, and also since silver chloride is moderately 
soluble in a solution of mercuric sulphate, the authors made experiments to determine 
whether iron could not be titrated with permanganate in the presence of hydrochloric 
acid if an excess of mercuric sulphate were added to the solution. The results were 
very satisfactory, and two methods were worked out : 

Method L — The substance is dissolved in water containing hydrochloric acid, 
diluted to 100 c.c., boiled and reduced with stannous chloride solution (5 per cent.) 
added little by little until the solution becomes colorless. Any excess of stannous 
chloride is oxidized by adding a solution of permanganate drop by drop until a drop 
of the iron solution gives a faint colour with potassium thiocyanate. One or two 
drops (npt more) of stannous chloride are then added. This whole process should be 
carried out at boiling beat. The solution is then cooled, 50 c.c. of dilute sulphuric 
ac^d added, followed by 36 c.c. of mercuric sulphate solution for every 10 c.c. of 
hydrochloric acid that was used. This solution is prepared by adding to 2Q0 grammes 
of pierouric sulphate 80 ac., of sulphuric acid (cone.), and adding to the paste 800 o,c. 
pf water. To this is added 100 grammes of ortho-phosphoric acid dissolved in a little 
iwa^er» aud the whole is diluted to 1. Utre. After the addition of the mercuric sulphate. 
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the Bolution in diluted to 400 e.a, and titrated with potassium pennanga^te.i^ 

Method II . — The substauoe is dissolved in 16 c.o. of hydrochloric acid (specific 
gravity I'lD), 2 c.c. of the mercuric sulphate solution added, the whole heated to 
boiling, and stannous chloride addc^ in small quantities at a time, until the addition 
of a single drop produces a turbidity which does not redissolve on boiling. The 
contents of the flask are rinsed into a beaker, diluted to about 300 c.c., 60 o.a of 
dilute sulphuric acid added, and then 46 c.c. of the mercuric sulphate solution ; the 
solution may then be titrate without further cooling. 

Method I. can be used in all oases, while Method IL (which is much shorter) can 
be used when there is not too much insoluble residue which might^ obscure the 
reaction at the end of the reduction. The test analyses of ammonium ferric sulphate 
gave results closely corresponding with those required by theory, but those obtained 
by Method II, were about 01 per cent, too high. 

Application of the Process to Iron Ores , — The material is boiled for some time 
with 10 to 16 c.c. of hydrochloric acid (specific gravity 1-10), with the addition of 
stannous chloride solution to hasten the decomposition. If Method I, is to be 
followed; ^ the solution is diluted to 100 o.c. and treated as described. When 
Method II. is followed, the solution is not diluted, but the 2 c.c. of mercuric sulphate 
are added, and the process continued as before. If long boiling was required to 
dissolve the ore, much of the acid may have been driven off, and the precipitate 
formed on the addition of stannous chloride will not readily redissolve ; in such cases 
a few more c.c. of hydrochloric acid should be added. Ores Insoluble in hydrochloric 
acid may be dissolved after fusion with potassium hydrogen sulphate, and then 
reduced by either method. 

The special precautions to be taken in the jg^pess are ; 

1. The stannous chloride must be in good condition. It should give no precipitate 
when diluted with twenty volumes of water and boiled. 

2. The smallest possible excess of stannous chloride should be present after the 
reduction is completed. 

3. The proportion between the mercuric sulphate and the hydrochloric acid must 
be carefully adjusted. 

It is stated that, in the case of soluble salts, less than three minutes has been 
found sufficient time for solution, reduction, and titration. C. A. M. 


The limployment of Copper Salts in the Esthnation of Certain Elements in 
Oast Iron and Steel. A. Carnot and B. Goutal. (Ann. de Chim. Analyt., ii. [16], 
301-806.) 

1, Carbon . — The rapidity of the ordinary method of attacking the, metal by a 
solution of a cupric salt may be increased by the following modification : From 2 to 6 
grammes of the sample, eitW in lunips or cuttings, are placed in a conical 300 c.c. 
fiask, with a base 12 cm. in diameter, and containing a perforated disc (11 cm.) of 
platinuni to induce electrical action. For each gramme of metal 60 c.c. of a 30 per 
ceni solution of cupric potassic chloride are taken, 4" or 6 drops of hydrochloric acid 
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ii4Bed» a»4, after boiling for a few seconds, cooled down to 60** C. The metai is then 
introduced, and.the temperature raised to 90"" •95'* C.. To keep th6 liquid agitated, and 
at the same time to prevent oxidation of the iron, a current of carbon di-oxide is 
passed through it continuously. Under these conditions the attack is rapid, fine 
clippings being dissolved in about twenty minutes, and 5 gramme lumps in an hour 
and a half. When the precipitated copper is dissolved, the residual carbon is brought 
by means of the solvent on to an asbestos filter, washed first with acid cupric chloride 
solution, then with hot water, and burned without previous desiccation. The results 
are concordant with those furnished by the longer method. 

2. Sulphur . — The Same procedure is adopted, but the washed precipitate is 
treated with a mixture of 5 c.c. of hydrochloric acid, 15 c.o. of water, and 1 c.c. of 
bromine in the cold, the temperature being after some time raised slowly to boiling 
to expel the bromine. After neutralizing the filtered liquid with ammonia and adding 
a few drops of hydrochloric acid, the sulphur is precipitated as barium sulphate, and 
either weighed direct, or first purified from slight traces of silica by the addition of 
hydrofluoric acid and evaporation with a few drops of sulphuric acid. 

8. Phosphorus , — ^The metal is attacked by a neutral solution of cupric-potassic 
chloride in the same apparatus, and the residue, after washing, is treated with nitric 
acid and bromine ; then filtered and boiled with a few decigrammes of chromic acid 
to destroy the carbides. After neutralizing with ammonia, a few drops of nitric acid 
are added, followed by 50 c.c. of nitro«molybdio reagent at about 45^* C., to precipitate 
the phosphoric acid. Experience has shown that when the temperature is very 
moderate, tod the amount of iron present very small, the precipitate is normal, and 
may be washed, dried at 100'‘ C., and weighed direct. The silica is eliminated, and 
there is no necessity for evaporation to dryness ; and any arsenic present is dissolved 
by the copper salt. 

4. Chromium , — When the solvent is perfectly neutral the chromium is left 
undissolved, and may then be determined from the washed and calcined residue by 
acting on the latter With sodium peroxide, taking up with water, boiling and 
estimating the chromic acid. The method, though advantageous in the case of steel 
with a low content of chromium, is less so when the metal is poor in carbon, the 
chromium in such cases being partly dissolved by the copper salt. 

6. Tungsten and Titanimi , — These are also left undissolved in the residue, in the 
condition of oxides when in small quantity, but partly in the metallic state when 
present in larger amounts. 

The calcined residue, freed from silica by hydrofluoric acid, is attacked by a 
mixture of potassium nitrate and carbonate (8 : 2), and taken up with water. The 
tungstic acid is thereby completely dissolved, and is then thrown down as mercurous 
tungstate, which is washed, calcined in an oxidizing flame, and finally weighed as 
pmre tungstic acid. The titanic acid remains in the residue; and is determined by 
fusing with potassium bisulphate, reducing the aqueous solution by sulphur dioxide, 
and precipitating by boiling with sodium acetate. 

When the precipitates are very small, their constituents maybe distinguished 
(after fusion with KHSO^, heating with a few drops of sulphuric acid, and cooling) 
by their colour reaction with hydroquinone, titanic acid giving a crimson-red and 
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toq^c acid an amethyst-violet. This reaction enables traces of tungstic acid (ioo 
smafl tb be' found by any other method) to be detected in the original residue, if it be 
first treated with concentrated ammonia, evaporated, and the hydroquinone test 
as given above applied. * C. S. 


The Impurities of Oommeroial Calcium Carbide. H. Le Chatelier. {Bull. 
Soe. Chim., 1897, 793, 794.) — After calcium and carbon, the two most abundant ele- 
ments in commercial calcium carbide are silicon and iron. The latter is present in 
the smallest proportion, and is exclusively combined with the silicon. On mixing the 
carbide with water and treating the insoluble residue with methylene iodide, small 
crystals of iron silicide, SiPe^, settle out. 

The excess of silicon above that required by the iron may be in combination with 
either the calcium or the carbon. If there is an excess of carbon over calcium, 
silicide of carbon will be found, crystallixed in hexagonal plates, and usually of a blue 
colour. It will be seen floating on the surface of the methylene iodide, together with 
the excess of graphite. 

If, on the other hand, there is an excess of calcium over carbon, calcium silicide 
will be found disseminated throughout the mass of the carbide in metallic grains having 
the colour and appearance of zinc. These can be isolated by treating the carbide 
rapidly with a large excess of cold water, separating the heavier residue by lixiviation 
and washing it for several seconds with dilute acetic acid. The final residue consists 
of iron silicide, and the larger grains of calcium silicide. In this case there can be 
neither graphite nor silicide of carbon, since there must be an excess of calcium for 
the formation of calcium silicide. 

Apparently there are two distinct silicides of calcium One is not easily attacked 
by nitric acid, but is readily decomposed by hydrochloric acid, with the formation of a 
yellow insoluble body — the silicone of Wdhler. The other is readily attacked by 
nitric and acetic acids, and gives with hydrochloric acid a white compound, which, 
like silicone, dissolves in potash, with an abundant liberation of hydrogen. The 
yellow and white compounds have compositions corresponding to the formulse 
SigO^H^ and SigO^H^ respectively. * C. A. M. 


Determination of Lime in Oaloined Magnesite. B. Hefelmann. {Zeit. fur 
dff&nt Chemie, iii., 193.) — Whilst the separation of a small amount of magnesia from 
a large amount of lime presents no particular difficulty, the reverse operation is not 
so simple a matter. The following process is recommended as giving satisfactory 
results, the separation being complete mthout the need of having to resort to a second 
precipitation : 

1 gramme of magnesite is taken and the silica separated in the usual way. 
The iron is then removed by double j^reoipitation, the filtrate slightly acidified with 
hydrochloric acid, and the solution made up to 500 c.o. To 250 c.c. of the solutiou 
arh added 3 grammes of pure ammonium chloride and ammonia to alkaline reaction. 
250 0 . 0 . of water are then added, and the lime precipitated in the solution, while 
boiling, by 2 grammes of ammonium oxalate dissolved in 100 c.c. of water. When 
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p(6oi]^tated, in this way, the lime is fouiid to be quite free from both maguesium 
hydrate aucl magnesium ammonium oxalate. H. H. B. 8* 

The Betermination of Thorium in Thorite. E. Hints and W. Weber. 
(ZeiU anal, Chem, 1897, xxxvi., 27-31.) — This method is based on the facts that 
thorium can be precipitated from slightly acid solution by means of oxalic acid, that 
thorium oxalate is soluble in ammonium oxalate, and that it can be precipitated 
from such solution by means of hydrochloric acid or ammonia. 

One gramme of the mineral is decomposed with concentrated hydrochloric acid 
and the liquid evaporated to dryness to separate silica. The residue is moistened 
with 2 c.e. of concentrated hydrochloric acid and the Bilicn filtered off and washed. 
Copper or lead, if present, are then removed by precipitation with sulphuretted 
hydrogen, the filtrate boiled to completely expel the excess of reagent^ and made up 
to 200 c.c. A solution of oxalic acid (containing 1 gramme) is added to the hot 
solution, and after standing for two days the precipitate is filtered off, washed, and 
digested for several hours on a boiling water-bath with 60 c.c. of a cold saturated 
solution of ammonium oxalate. The liquid is diluted to 300 c.c., allowed to stand 
for two days, then filtered, and the filter washed with water containing a trace of 
ammonium oxalate. The filtrate is heated and 5 c.c. of concentrated hydrochloric 
acid (specific gravity 1*17) added. 

Any residue remaining after the treatment with ammonium oxalate is again 
digested with 20 c.c. of the ammonium oxalate solution, the liquid made i p to 
100 c.c. and 1*7 c.c. of concentrated hydrochloric acid added. Should there be a 
precipitate, the treatment with ammonium oxalate is repeated a third time, and, if 
necessary, a fourth time. 

The precipitates of thorium oxalate formed by the addition of hydrochloric acid 
are left for two days, then collected on a filter, washed with water containing a little 
hydrochloric acid, ignited and weighed. 

The thoria, as thus obtained, always contains a certain amount of foreign 
earths, since the oxalates of cerium and yttrium are not completely insoluble in 
ammonium oxalate. The weighed precipitate is therefore dissolved by boiling with 
strong hydrochloric acid ; or if the thoria cannot in this way be completely dissolved, 
it is fused with acid potassium sulphate, the melt dissolved iu water containing 
hydrochloric acid, ammonia added, and the precipitate filtered off, washed, and 
dissolved in hydrochloric acid. 

The hydrochloric acid solution is evaporated to dryness, the residue dissolved in 
water containing 2 or 3 drops of dilute hydrochloric acid, and the solution (about 
300 c.c.) boiled for sevend minutes with 3 or 4 grammes of sodium thiosulphate. 
When cold, the precipitate is filtered off and washed. Ammonia is added to the 
filtrate, and the resulting precipitate separate^ and dissolved in hydrochloric acid. 
The solution is evaporated to dryness, the residue taken up in a little water, and the* 
liquid boiled with a hot concentrated solution of ammonium oxalate. After being 
left for some time in the cold, the precipitate (oxalates of cerium and yttrium) is 
filtered off, washed, ignited, and weighed. This last weight deducted from the weight 
of the crude thoria gives the amount of pure thoriai ' 
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la axeeptiooal oaaes of very impure thorite tke reeidue from the ammonium 
oxeSate must be disBolte^ in hydrochlorio acid, or, if neceeeary, fused with acid 
potassium Butphate, and the bydrochioric acid solution obtained as described above« 
This solution is evaporated to dryness, the residue taken up in a few drops of faydro-^ 
chlorio acid, the solution diluted to about 100 and boiled with sodium thiosulphate. 
The, precipitate is dissolved in hydrochloric acid, the solution evaporated to dryness, 
the residue taken up in very dilute hydrochloric acid, the thorium precipitated with 
oxalic acid, and the precipitate 'united to and weighed with the main precipitate. 

Since the precipitation of thorium with sodium thiosulphate is sometimes incom* 
plete, ammonia should be added to the filtrate. The resulting precipitate, consisting 
of cerium oxides and yttria, with trifling quantities of thoria, is dissolved in hydro- 
chloric acid, the solution evaporated to dryness, the residue taken up in water, the 
solution boiled, and a hot concentrated solution of ammonium oxalate added. The 
solution is diluted', allowed to stand for twenty-four hours, the thorium precipitated 
with ammonia, and the precipitate separated, washed, ignited, and weighed with the 
main precipitate. C. A. M, 


Volumetric Estimation of Iodides with Iodic and Arsenious Acids. F. A. 
€k>ooh and C. F. Walker, (ZeiL anorgan. Chem,, 1897, xiv„ 423.)— This process 
somewhat resembles Biegler’s (Analyst, xxii., 25), in that the iodide is decomposed by 
iodic acid ; but after the liquid has been made alkaline, the whole of the liberated 
iodine — five-sixths of which is derived from the iodide itself— is titrated by means of 
arsenious acid. In order to avoid loss of halogen, the operation is conducted in a 
modified form of Drexel’s wash-bottle, in which the inlet tube carries a funnel and a 
stopcock, while the outlet is fused to a set of Will and Varrentrapp’s nitrogen bulbs. 
The liquid containing from 0*08 to 0*4 gramme of the iodide to be analysed is 
measured into the bottle, 5 c.c. of a 5 per cent, solution of potassium iodate added, 
and the mixture diluted to 150 c.c. The stopper is then inserted in its place, and 
the bulbs are half filled with 5 per cent* potassium iodide. 5 c.c. of 1 : 3 Bulpburic 
acid are run in through the funnel, the oork cloned, and the vessel gently shaken. 
An excess (10 o.c.) of a saturated solution of potassium bicarbonate is next introduced 
gradually, the cock closed once more, and, without allowing any of the liquid in the 
bulbs to run back before neutrality is reached, the flask is cautiously agitated till all 
violet vapours have disappeared. Finally the bulbs are emptied into the flask, the 
stopper is removed, and all its parts are rinsed into the main portion of the liquid. 
This is titrated with decinormal arsenious acid till it becomes colourless, and the 
exact end-point of the reaction is determined with iodine and starch. 

It is important that the volume of the liquid at the time of acidification be 
exactly 150 c.c., and that there be no appreciable amoqnt of chlorides or bromides 
present ; but in other respects alterations in the proportions of the different reagents 
seem pf little moment. The process is manifestly best adapted for the valuation of 
app^ximately pure potassium iodide ; in this case the factor 0*01383 at once oduverts 
^he OiVa of arBenious acid into grammes of EL F. H. L. 
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of Byilroolilorio Aeid. B. Oravier. (Btv. de ChiiUi AmiyL 
A^Z.; V. [IT], 329-a300-^»y diatiMng the hy^ acid As tafidly as pewiaJe 

titrtil some two-thirds has passed oter, the aathor finds the residiial portion to be 
entirely free from arsenie. 

A Colour BeaotioA for 2>i^ulphiirio Aoid. B. BarrM» {Bull. Sqe. Chim., 
1897, 744, 746.) — When benzene-hexachloride para-diohloride (0jjC1^.0l2) is added 
little by little in a state of fine division to sulphuric acid containing the di-sulphuric 
acid, a brilliant reddish-^videt colour is produced. On the addition of water or 
sulphuric acid, or even on exposure to moist air, the colour disappears as the 
acid become^ transformed into ordinary sulphuric acid. That the coloration is 
hot due to impurities in the Nordhausen acid is proved by the fact that pure SOjj» 
prepared by passing SOg + O over spongy platinum, gives the reaction on exposure to 
moist air. 

, This disappearance of the red colour as ordinary sulphuric acid is formed, is 
used by the author as the basis of a volumetric method for determining di-sulphuric 
acid. A little powdered C^jCl^ is added to the Nordhausen acid, which is shaken 
until the colour appears. 

Standard sulphuric add (acid of 66*" with about one-tenth of its weight of water) 
is then added drop by drop until the colour disappears, and from the amount required 
the quantity of di-sulphuric add in the Nordhausen acid is readily calculated. 

This method of direct titration gives good results when the add is colorless, or 
nearly so, but with many of the Nordhausen acids of commerce it is not so sensitive. 

C. A. M. 

Beaotions of Sulphoxyafsenio Aoids. L. W. MoCsy. (Chem, Zeit., 1897, 
xxi., 487.)— If a moderately dilute solution of sodium orthomonosulphoxyarseniate is 
treated with strontium chloride, a white amorphous precipitate consisting of 
NaSr2(A803S)2,17Aq immediately falls, which becomes crystalline on shaking. 
Similarly, on adding barium chlcJtide to the disulphoxy salt of sodium, a glittering 
white precipitate of Ba3(A802S2)2i7Aq is rapidly produced. In mixtures of the two 
acids the di- salt may be tested for with barium after removal of the mono- acid by 
agitating with strontium chloride for five minutes as above. Since the sulpharsenites 
and Bulpharseniates of the alkaline earths are all soluble in water, these reactions are 
not impeded by the presence of large quantities of the former. Calcium chloride 
behaves analogously to the strontium compound, therefore sodium orthodisulphoxy- 
arseniate may be employed to separate barium from strontium or calcium. 

F. H. L. 

Betimation of Nitrous Aoid and Nitrites. B. Griitsuer. (Arch. Fharm., 1897, 
ccxxxv., 241; through tTZeem. Zeit. JSep., 1897, 172.)— This process depends On the 
reaction SHNOgH-HOlOja-SHNOg’f HCI. 01 or 0*2 gramme of the nitrite is 
dissolved in 600 cc. of water, treated with about 0*6 gramme of potassium chlorate 
free from chloride and a definite amount of decinormal silver nitrate, strong 
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with nitrie aoidi well shaken np for some minateg, and the exeess ol silver 
titrdfeed with eedi^ chloride^ Osm e«h. of deoioonnal silver ie sqoivabnt to 00143 
gramme of HNOj, OF 0*(E14 giamiim 0^^ 

Shnilarl; the in faming nitric acid may be determined by diluting 5 o.c, of 
the sample with 750 o.c. of water, and proceeding as above. T^ee molecules of 
correspond to 1 molecule of AgNO^, or 1 c.o. of decinormal silver equals 00276 
gramme of nitrogen tetroxide. R H. L. 


JLn Ze^trSmely Sensitive Beaotion for Hitrites, and its Quantitative Applies* 
tion. Biegler. (Zeit. anal. Ohm*, 1897/xxxvi., 377, 378.)— In a former com- 
munication (Zeii. anal. Cheni., xxxv., 677) the author recommended naphthionic acid 
as a sensitive reagent for nitrous acid. In place of this he now describes a reagent 
twenty times more sensitive. This is prepared by shaking 2 grammes of chemically 
pure sodium naphthionate and 1 gramme of /3-naphthol (purissim.) with 200 c.c. of 
water, and filtering. The solution is colorless, and can be preserved in the dark 
without alteration. 

The test is applied by adding to 10 c.c. of the liquid to be examined 10 drops of 
the reagent and 2 drops of concentrated sulphuric acid, and shaking the mixturer 
several times. On now adding about 20 drops of ammonia, a rose-coloured ring 
is formed at the junction of the liquids, and on shaking the tube the whole liquid 
becomes red or rose-coloured, according to the amount of nitrous acid present. The 
reaction depends on the conversion of the naphthionic acid by means of the nitrous 
acid into diazonaphthalin-sulphonic acid, winch forms with ,8-naphthol and ammonia 
a red diazo colouring matter. One part of nitrous acid in a million can be detected 
in this way. 

In using the reaction for the quantitive determination of mtrites, a standard 
solution is prepared by dissolving 0*406;f|jn!imme of pure dry silver nitrite in hot 
water, adding sodium chloride, and, aft^r cooling, diluting to a litre. When the 
precipitate has settled, 10 c.c. of the clear solution are removed with a pipette, 
and made up to a litre. 100 c.c. of this solution (containing OOOOl gramme of 
NgOj) are placed in a flask, 20 to 30 drops of the naphthol reagent and 4 drops 
of concentrated sulphuric acid added, the mixture well shaken, about 20 drops of 
concentrated ammonia solution added, and the liquid again well shaken. The 
colour of the resulting liquid is comped by means of a colorimeter with that 
given under the same conditions by 100 c.c. of the liquid to be examined. If the 
latter contain more than 0*0001 gramme of NgO, in 100 c.c., it must be previously 
diluted with distilled water. The standard solution must be freshly prepared before 
each determination. In this way it is possible to estimate 0*00005 gramme of N3O3 
in a litre of water. 

The naphthol reagent may also be used in the dry state. Equal parts of naph- 
thipuic acid and /3-xiaphthoi are intimately mixed in a mortar, and a pinch of the 
pbv^der used instead of the 20 drops of the solution. The powder has the advantage 
^ absolutely without alteration, whilst the reaction given by it is equally 

delicate. ' C, A M. 
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JpMMHnration . of Solutioiis of Oxi^ AoicL B. .iMoko. {€hem. JZdt r 
243.)— This paper/ deals with the instability cl oxalic acid, which, it is 

said, can be prevented by the addition of boric add to ,tbe solntkm. 

■ .; •; ...• B/-S. 


Kote on the Analysis of the Sodiuxh Sulphide naed in Leather-drediing. 
F. Jean. {Ann, de Chim. Analyt^ ii. [18], 341-343.) — A sample of sodium 
sulphide that had produced spots (recognised as due to iron) on doe-skin during the 
cleansing an^ plumping process was found to form, a green aqueous solution, 
depositing a sediment of iron sulphide, whilst a second sample containing an equal 
amount of iron gave a yellow solution, without yielding a deposit of sulphide or 
spotting the skins. For determining the sodium thiosulphate and the excess of 
sulphur in these samples, the following method was elaborated* Ten grammes of 
an average sample of the crystaUixed substance are dissolved in water, the iron 
sulphide deposit being determined in the insoluble portion. The filtrate is made up 
to 1 litre, and 10 c.c. of this are titrated with ^ iodine and starch paste to determine 
the total sulphur present. A second 10 c.c. are mixed with 30 c.c. of water and a 
quantity of ammonium sulphate solution (67 grammes (NH^) 2 S 04 per litre) equal to 
the volume of iodine used in the first test, and distilled, the retort being connected 
with the upper end of a vertical condenser, the lower end of which dips into 2 c.c. 
of acid. The operation is suspended when the distillate coming over ceases to 
have an alkaline reaction. After boiling, to expel hydrogen sulphide, the excess of 
acid in the receiver is titrated with alkali and litmus, 1 c.c. of the acid saturated 
by the distilled ammonia corresponding to 0-0039 gramme of sodium sulphide. The 
residual liquid in the still is cooled and titrated with - iodine, 1 c.c of which 
reagent « 0-0079 of sodium thiosulphate. The difference between this and the former 
iodine titration is calculated as sodium sulphide. By deducting from this the 
amount determined in the acid titration, a difference is obtained which represents in 
terms of Na 2 S the excess of sulphur present polystUphidCf and may be calculated 
to sulphur (100 Na 3 S = 41S). When the monosulphide is pure, the results of the 
iodine and ammonia tests will be identical. 

The composition of the two samples examined was : 


Green Bulpbide. Yellow Sniphide. 

Water ^ 63-24 60*32 

Sodium sulphide ... 31*20 88-08 

Sulphur in excess ... ... ... 0*53 ... ... 1-20 

Sodium thiosulphate ... ... ... 4*70 10*00 

Iron sulphide ... ... 0-33 0*40 


Two hitherto unrecorded observations were made in the course of the investiga- 
tion, viz., (1) That when a solution of an alkaline monosulphide is boiled with an 
excess of ammonia, part of the sulphur is volatilized as ammonium sulphide, (2) In 
Jmlmg sodium thiostilphato with excess Of ammonium^ sulphate, ammonium sulphide 
is liberated and sulphur deposited^ This decomposition, however, does nqt occur in 
ah AK^ine medium. ' ^ ^ 0, S, 
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APPARATUS. 


▲ Hew Laboratoiy Turbine, H. Tryller. {Berichte, 1897, p. 1729.) — In this 
motion is produced' by the frioi^on of a jet of water which impinges on a disc of 
wire gauze, in contradistihottoh ibo the usual' iorm where the rotation is caused by the 
imptdse of the jet against -a srnas of floats attached to a whed. The new form 




works much more 
evenly and noise* 
lessly than the older 
forms, and the rate of 
motion, as governed 
by the supply of 
water, is under better 
control. The acoom> 
panying illustration 
shows the general 
form of theapparatus : 


A is the cylindrical case, 100 mm. in diameter and 5 mm. “high. The interior is 
almost completely filled by the disc' B, which consists of a double layer of the 
ordina^iron wire gauze used in the laboratory. This is mounted on an axle, to 
which the pulley C is attached. The jet of water is directed tangentially towards 
the periphery of the disc, and is discharged at its centre into the tube D. The 
apparatus is manufactured by Kahler and Martini, Berlin. W. J. S. 


Apparatus for Bapidly Estimating Patty Acids and the Hebner Humber. 
G. Possetto. (Boll Ckim. farntac., 1897, p^ 225 ; through « 

Zeit Be]},, 1897, p. 197.) — This consists of a flask of 200 c.c. ^ ^ 

capacity, with a stoppered tube ground in, as seen in the figure* 

graduated into forty divisions. The dissolved soap having been ^ 

decomposed by dilute sulphuric acid in the flask, the tube is 

fixed in position, the liquid made up to the zero mark on the 30 -4— 

scale, and ether poured in to the thirty-fifth division. After well -tB 

shaking and being allowed to settle, an aliquot part of the ethereal 

solution is removed, evaporated to dryness, and the fatty acids T 

weighed. For ascertaining the Hehner number, the butter or other ^ 

fat is first saponified in an alcoholic potash solution. 1 

W. J. S. 


A 

Zd^ecn 
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REVIEWS. ^ 

. Atlab and Ebbbn|xiaiiS of BAOTBBioDoaT. By K. B(> Ibb^^mh And BddoXiF 
Nbvhann. (Loodon, B«ilU^e, Tindall and Cox.) Price 1% dd. , 

The foet portion of this admirable work connate of a aeriea of sixty-three plates, 
beantifrilly executed in colours, which give the appearances exhibited by superficial 
and deep-seated colonies when grown on gdatin and agar media, as well as in potato 
cultures ; also iUustrations of the general appearances in streak and. Stib cultures, a 
separate representation being given of the puncture canal wd of tim suHace of the 
punctured medium in the latter form of culture. These are in muiy oases supple- 
mented by woodcuts of the organisms. The second portion of the booi contains a 
description of the morphology, vital conditions, spomlation, etc., of bacteria, followed 
by an account of the effects produced by them, either through the enzymes which 
they secrete, or simply by metabolism ; of the production of pigments, toxins, etc. 
The technical appen^x, which concludes the work, contains a number of useful hints 
.for the bacteriologist when engaged in the actual work of cultivation, but it is 
evidently assumed ^hat the reader already possesses some rudimentary knowledge 6f 
the methods of bacteriological research. These hints are all the more valuable because 
they bear the impress of being the outcome of long practical experience. The 
language employed, though occasionally somewhat idiomatic, is intelligible. 'The 
work cannot fail to be a valuable addition to the library of the bacteriologist. 

W. J. S. 

BactbbioiiOoicai, Diagnosis. By St. Gbokge Beid. (London, Bailli^re, Tindall 
and Cox.) Price Ss. net. 

This is an analytical key for the identification of all the known bacterial micro- 
organisms, arranged, to use a rough simile, much on the same lines as the tables found 
in works on qualitative analysis for the identification of the various bases and acids. 
The tests employed for differentiating the various bacteria are their forms — ^rods, 
cocci, etc. — ^the form of the colonies, their action on the gelatin medium, colour of the 
colonies, etc. The author is to be commended on the ingenuity displayed in the 
general arrangement of the key, which seems well adapted for fulfilling its intended 
purpose, The work will be found useful by those engaged in bacteriological work. 

W. J. 8. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The monthly meeting of the Society was* held on Wednesday evening, November 3, 
in the Chemical Society’s Booms, Burlington House, the President, Dr. Bernard 
Dyer, occupying the chair. 

The minutes of the previous meeting were read and confirmed. 

The following gentlemen were proposed for election as members : Mr. S. H. 
Collins, F.I.C., Dehra Dun, N.W.P., India, Assistant Agricultural Chemist to the 
Indian Government ; Professor James Hendrick, B.Sc., F.I.C., the University, Aber- 
deen, District Agricultural Analyst for the County of Aberdeen ; Mr. W. H. Jackson, 
Analyst to the West Yorkshire Coal and Iron Company ; and Mr. E. H. Boberts, 
Analyst to the Dair^" Supply Company, Ltd. 

Dr. W. J. Bussell, F.B.S., was unanimously elected as honorary member of the 
Society, 

The following papers were read ; 

The Estimation of Acetates in the Presence of Inorganic Salts.” By Bertram 
Blount. 

The Estimation of Carbonic Acid in Natural Waters.” By C. A. Seyler, B.Sc. 
** The Detection of Gelatin in Cream A New ‘ Milk-Preservative ’ **A New 
Milk-Adulterant.” By A. W. Stokes. 

Note on the Graduation of Leffmann-Beam Bottlea” By G. E. Soott-Smith 
and A. B. Searle. 

An Improved Milk Scale,” 


THE DETEBMINAT.K)N OF ACETIC ACID IN THE PBESBNCE OF IN- 

OBGANIC SALTS. 

By Bbbtkam Blount, F.I.C. 

{Read at the Meeting^ Nov. 3, 1897.) 

A BROBT time ago I had occasion to determine the quantity of acetic acid present as 
an acetate in a mixture composed essentially of magnesia, magnesium chloride, and 
lead acetate, the amount of the last-named ingredient being relatively small. The 
question appears simple, but, as a matter of fact, required some little consideration 
and experiment before a satisfactory method was devised. 

It may b^ observed that, acetic acid being a comparatively strong organic aoiC 
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no method such as is commonly used to estimate weak Organic acids in the presence 
of mineral acids by titration with selective indicators) was available. The most 
obvious way, therefore, was to eliminate the chloride as silver chloride, and determine 
the acetic acid in the filtrate in any convenient manner. 

But it was by no means certain that if the mass, which as a whole is sparingly 
soluble, were extracted with water, it would yield all its acetate. The natural 
solvent, nitric acid, was not to be thought of, as the separation of this acid from 
acetic acid is not easy. Hydrochloric acid would require the use of an inconveniently 
large quantity of silver salt for precipitation. Treatment of the original substance 
with caustic soda or sodium carbonate, and obtaining all acids as so^um salts, pre> 
sented some attractions ; but, on consideration, it appeared that the bulky mass of 
magnesia, magnesium hydroxide, and lead hydroxide, which would be left, would be 
apt to retain soluble salts, including the acetate sought for. 

Accordingly, the mixture was dissolved in the cold in sulphuric acid, the chloride 
precipitated with silver sulphate, and the filtrate distilled into baryta water. The 
excess of baryta was precipitated by COo, and the solution containing the barium 
acetate evaporated to dryness and the residue weighed. The percentage found fell far 
short of the truth. It appeared that silver acetate, which is a sparingly soluble salt, 
could not be separated from the large quantity of silver chloride, unless enormous 
quantities of washing water were used, making the subsequent distillation tedious 
and troublesome. Separation by means of silver was, therefore, abandoned. 

The plan ultimately adopted was simple and completely satisfactory. It depends 
on the solubility of sodium acetate in alcohol. The mixture containing magnesia, 
magnesium chloride, lead acetate, and the products of their interaction, w^as distilled 
with excess of sulphuric acid, the distillation being pushed to a point at which the. 
sulphuric acid began to fume. This is necessary in order to ensure driving over the 
whole of the acetic acid. The distillate was received in a small excess of caustic 
soda. At the end of the operation the receiver contained sodium chloride, sodium 
acetate, possibly some sodium sulphate and excess of caustic soda. It was evaporated 
to a small bulk (but not to dryness), absolute alcohol was added, the whole well 
stirred, filtered, and washed with absolute alcohol The alcoholic solution contained 
sodium acetate and caustic soda. Of these, the latter was eliminated by treatment 
with GO2, and on evaporating the filtrate sodium acetate was obtained. The latter 
still retained a small amount of impurity, and was therefore distilled from a very 
small retort with excess of sulphuric acid into baryta water, the barium acetate being 
ultimately separated and weighed. 

The method tried on known mixtures proved to be accurate. It appears to be 
generally applicable, save in the presence of nitric acid. In this case it would prob- 
ably be best to reduce themitric acid to ammonia and proceed in the manner already 
indicated, but I have not had occasion to test the practicability of this plan. 


Discussion. 

Mr. Allen thought that Mr. Blount had rendered a great service by bringing 
forward the results of his experience in this matter, and by his sagacity in solving a 
practical diflSculty. It was, unfortunately, not uncommon for the text-books to assume 
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that questioBS of this kind were very easy to deal with, whereas they often presented 
very eurious difficulties in practice. While hearing the middle stages of the paper, he 
had felt rather curious as to how far it would fall into conformity with the lines which 
he, up to a certain point, would have himself adopted. He did not think the use of 
alcohol would have occurred to him as necessary. He would have thought it quite 
possible to acidulate the original material with sulphuric acid^ and add sulphate of 
silver, which would give a precipitate of chloride of silver and sulphate of lead, together 
with a liquid which could be filtered from the precipitate. There would probably be 
some mechanical difficulty in the manipulation, bul) apart from this he would have 
thought that the acetic acid could be distilled over satisfactorily. He had lately been 
trying how far certain processes were applicable quantitatively for the separation of 
some of the commoner metals from the ashes of organic matters, like vegetables, 
meat, etc. (for instance, for the estimation of tin in tinned meat, zinc in cheese, and 
so forth). His object was to devise a comparatively simple means of determining, in 
the same portion of ash, zinc, copper, tin and lead, or any one of the four, and it was 
astonishing how difficult the problem ultimately proved to be. It would seem at first 
sight a very simple matter to estimate the lead in a mixture of sodium phosphate, 
calcium phosphate, lead sulphate and sodium chloride, but, as a matter of fact, a 
simple process for the estimation of lead and tin in the presence of sulphates, chlorides 
and phosphates was a thing that required a good deal of thinking and working out. 
As an instance in point, he might mention that Mr. Hehner was accustomed to 
estimate tin in tinned meat by boiling the ash with hydrochloric acid. He (Mr. Allen) 
had never been able to obtain the whole of the tin in solution, ignited stannic oxide 
being practically insoluble in hydrochloric acid. 

Mr. Hehnek suggested that a still simpler solution might perhaps be arrived at by 
proceeding on the principle of a method for the estimation of mineral acids in vinegar, 
which was contained in a paper read before the Society some years previously by 
Messrs. Allen and Bodmer, viz., by distilling with sulphuric acid, carefully neutralizing 
the distillate (which would contain sulphate, chloride and acetate of sodium), igniting 
and titrating the alkalinity of the ash, which would, give the acetic acid present in 
the distillate. He had never found any difficulty in qualitatively testing the ash of 
tinned meat. He simply boiled with hydrochloric acid, in which the stannic oxide 
was not soluble, and then with water, after which it dissolved. On the addition 
of sulphuretted hydrogen an abundant precipitate of sulphide of tin was often 
obtained. 

Mr. A. C. Chapman said that during the past two or three years he had had 
considerable experience in the separation of the sodium salts of certain organic acids 
from inorganic sodium salts by means of alcohol, and he had always found it a very 
difficult matter to effect a perfect separation. For technical purposes, however, the 
method would feive quite satisfactory restilts, as was shown by the author of the 
paper. 

The Pbesident suggested that the difficulty arising from the presence of nitric 
acid might possibly be overcome by usitig barium to catch the nitric acid ; barium 
nitrate would be insoluble in aleobol. The subject of the separation of metals in 
small quantities under difficult circumstances was one that was constantly coming 
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lorward in aoaalytical laboratories, and it was evident that Mr. Allon had materials for 
i very interesting paper thereon. < 

Mr. Rlount said that in the particular mixture under consideration the use of 
barium would lead to the formation of barium chloride, which would be too soluble 
in alcohol to render the modification practically applicable. He was afraid that in 
following Mr. Allen’s proposition the process of distilling to a small bulk with sulphuric 
acid would involve the decomposition of the silver chloride. 


THE ESTIMATION OF CABBONJC ACID IN NATUBAL WATEB8. 

By Glabbnce A. Seyleb, B.Sc., F.T.C. 

(Bead at the Meeting, Nov. 3, 1897.) 

The carbonic acid of natural waters may occur in three forms : combined with 
alkaline earths or alkalies as mono-carbonates, half combined as bicarbonates, and 
fully-free carbonic acid. Of these the free and half-bound are approximately expelled 
on boiling, and hence I propose to call them the volatile carbonic acid. This is what 
is estimated by Pettenkofer's process : 

Fixed 

Total oarbonic<^ Half-combined. 

^Volatile<^ 

Hree. 

The volatile carbonic acid used to be spoken of as free, but this name must bo 
reserved for that which exists in excess of that necessary to form bicarbonates. The 
free acid is lost much more readily than the half^bound on exposure to the air. 

Pettenkofer’s method, though no doubt capable of accurate results with extreme 
care, is not fitted for the purposes of the busy analyst. It involves the use of many 
carefully calibrated vessels and frequent standardizing of variable solutions, and even 
at the best the results are subject to considerable uncertainty. On the assumption 
that the half -bound acid is equal to the combined, we may estimate the free carbonic 
acid by subtracting the combined from the volatile, as determined by Pettenkofer’s 
process ; but this is inaccurate with small quantities, as well as tedious. We require 
a rapid and accurate tnethod of estimating the free carbonic acid independently. 
The proposals of Pettenkofer and Vignon to do so by a direct titration with lime or 
baryta water, using turmeric or phenolphthalein as an indicator, do not give satis- 
factory results. Trillich in 1890 appears to have been the first to give a satisfactory 
process by using sodium hydrate or carbonate, with phenolphthalein as indicator. I 
have used the process in regular practice since 1892; and in 1894, in the Chemical 
NetvSf vol. Ixx., p. 104 et seq., I published the results of a careful examination of the 
accuracy of the process, together with the results of its application to different classes 
of water. The method does not seqm to have attracted the attention in this country 
which I believe it desei^ves, though it is better known in Germany. My object is 
to direct the attention of analysts to the method, and to supplement my previous 
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papers with further experience of it. Beferring to the journal already cited for 
details and explanation, I would say that the luethod depends on the exact neutrality 
of the bioarbonates, and the alkalinity of the darbonates, whether of the alkalies or 
alkaline earths, to phetiolphthalein. Owing to the difficulty of keeping caustic soda 
free from carbonic acid, and also on account of its greater delicacy, I use a 
solution of sodium carbonate. To 100 c.c. of the water a few drops of a neutral, 
alcoholic solution of phenolphthalein are added, and the liquid then titrated (best in 
a narrow vessel, with continual but not violent stirring) until the occurrence of a 
faint but permanent pink colour. This gives the free carbonic acid alone.* The 
combined acid is estimated on the same or a fresh portion of the water by means of 
methyl orange and acid. The volatile acid is the sum of the two titrations. If 

water is neutral to phenolphthalein, it contains only bicarbonates, and no 
free carbonic acid. If a water is alkaline to the indicator, it can contain no free 
carbonic acid, and the volatile acid must be less than the fixed. This deficiency can 
be readily determined by careful titration with hydrochloric acid until the pink 
just vanishes. 

Let VI be the number of c.c. of hydrochloric acid required by 100 c.c. of the 
water, with methyl orange as indicator, p the number of c.c. of sodium carbonate 
required to produce the pink colour with 100 c.c. of the water, and p' the number of 
c.c. of acid required to discharge the pink if the water should be alkaline to that 
indicator. Then — 


Free carbonic acid 
Fixed ,, ,, 

Volatile „ ,, 

Total „ 


1*1 p, or 1*1 (p - 2w') parts per 100,000. 

1 *1 w parts per 100,000. 

1*1 (w+p), or 1-1 (w~2p') parts per 100,000. 
1*1 (2m +p), or 1‘1 (2m— 2p') parts per 100,000. 


Should the water contain free mineral acid, it will be acid to methyl orange, and 
can contain only free carbonic acid in addition. If ni' be the number of c.o. of sodium 
carbonate required to destroy the pink with methyl orange, p being, as before, the 
amoimt necessary to produce the pink with phenolphthalein, then the free carbonic 
acid is given by the formula : 

Free COg = 1 *1 (p - 2m'). 

Thus, in any case we can, by two simple titrations on 100 c.c. of the water, com- 
pletely determine the amount and condition of the contained carbonic acid in a few 
minutes. The accuracy of the method has been confirmed in the best of possible 
ways both by myself and Kippenberger by comparison with Pettenkofer’s method 
and gravimetrically. 

The presence of ferrous salts in quantity requires a modification of the process, 
and in the case of highly-mineralized waters, such os the Hunyadi Janos water, some 
interfering factor remains to be explained ; but such oases are rare. I give some 
examples of Kippenberger*s oareftil comparisons of the methods, which show that the 
process may lay claim not only to practical, but to scientific, accuracy : 

If inucb COj is present, the experiment must be repeeted, rannirg in nearly the dght amount 
atonoe. 
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Free GO3. 

Combined. 

Sum. 

Fettenkofer. 

Grsvimetrie. 

no 

506 

7-15 

7-85 

7-24 

209 

11-90 

, 13-99 

18-85 

18-78 

1-43 

9-25 

10-68 

10-7 •• 

10-63 

2-00 

6-60 

8-60 

8-55 

8-88 

11-35 

6-77 

18-12 

18-12 


5-67 

3-88 

905 

9-06 



The formulae in the ease of waters alkaline to phenolphtbalein have not been 
verified in this way, and must therefore be accepted with caution. 

As the method depends for its accuracy on the exact neutrality of the bi- 
carbonates to phenolphtbalein, which has recently been challenged by Eiister {ZeiU 
/. Anorg, Chem,^ B. XIII., s. 127, October, 1896), I thought it necessary to repeat 
bis experiments. Eiister affirms that the neutrality of sodium bicarbonate is only 
approximate, this salt being slightly alkaline to the indicator. He states that on 
titrating a solution of sodium carbonate with an acid, the pink to phenolphtbalein 
does not vanish exactly at half the quantity required with methyl orange, but much 
later, 2 per cent, more acid (reckoned on the methyl orange titration) being required. 
Although a loss of GO .2 <^uring the titration of a | solution in an Erlenmeyer flask 
would account for this phenomenon, he states that this cannot be the cause, since by 
a somewhat careful working one can see no trace of carbonic acid being evolved 
from the solution,*’ and he expresses his conviction that the explanation is a totally 
different one, lying in theoretical considerations which he elaborates at considerable 
length. This is certainly most unconvincing, and contrary to all my experience. In 
my experiments the carbonate was prepared in different ways : twice recrystallized and 
dissolved without ignition, ignited at a dull red heat, and also dried at ISO"* C. The 
carbonate was dissolved in well-boiled water, generally neutralized together with the 
solution of the indicator by means of a few drops of baryta, and made up to 
100 c.c. The acid was added from a verified burette with a long capillary spit 
reaching nearly to the bottom of the tall narrow cylinder in which the liquid was 
titrated with continual stirring by a circular glass r^, which was never lifted above 
the surface of the liquid. In this way the formation of bubbles and loss of carbonic 
acid was as far as possible prevented. 

The carbonate was also dissolved in enough water to*make the solution and 
titrated by the same apparatus without further dilution, as also in an Erlenmeyer 
flask with the ordinary burette as carefully as possible. The following table gives the 

' 1 

Bemftrka. 

Soda twice recrystallized. Vol. 100 o.o. 

Ordinary soda ignited in muffle. Dilated. 

Twice recrystallized. Dried at 150* C. 
„ , „ „ „ Not dfluted. 

„ „ Ordinary titration. 

It is thus shown that, with proper precautions to avoid loss of oarbonie acid^ the 
pink (rf the phenolphtbalein vanishes exactly at half the qutmtity required with 


results : 
Methyl 

Methyl 

Fhenol- 

Oifferenc 

Orange. 

Orange x J. 

phthaleltt. 

per Cent 

28-65 

14-27 

14-32 

+ -17 ) 

28-67 

14*28 

14-27 

--03 

25*80 

12-90 

12*96 

+ -19 

26-86 

12-92 

1300 

+ •27 j 

39-06 

19-62 , 

19-46 

- -18 

22-85 

11-42 

11-60 

+ •70 

28*66 

14-27 

16*20 

+ 3*26 
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methyl orange within the limit of experimental error — that is, under 0*2 per cent, on 
the carbonate present. It is also shown that by working without dilution and other 
precautions, loss of carbonic acid of from 1 to 3 per cent, can easily occur, so that 
Kiister’s results are fully explained, and the neutrality of sodium bicarbonate 
vindicated, 

Ak regards the utility of determining the carbonic acid in water, I would make 
the following observations : The interpretation of the results of water analysis, 
especially of the organic matter and nitrogen compounds, depends entirely on the 
origin of the supply — whether upland surface, mixed water from cultivated ground, 
deep or shallow well, the calcareous and pervious nature of the strata, etc. Now, the 
nature and amount of the carbonic acid* is highly characteristic of waters from these 
different sources. In upland surface waters both the free and combined carbonic acid 
are characteristically low. In mixed water from cultivated land the free carbonic acid 
is low, and the combined generally moderate, while free carbonic acid over 0*5 per 
100,000 is usually characteristic of water of underground origin. Its amount is, as a 
rule, greater in deep wells than in springs, and closely related to the porosity of the 
strata. Much fixed carbonic acid is also indicative of grouUd water, and related to 
the calcareous nature of the strata — a fact of importance in regard to the degree of 
nitrification. Many cases will occur to the experienced analyst in which these 
determinations will guide him in that most difficult task — the interpretation of the 
results of water analysis. Especially valuable in this connection is a determination 
of the free oxygen, which can now be rapidly and accurately made by the iodometric 
method of Ludwig Winkler. The amount of free oxygen is often distinctly correlated 
to the amount of free carbonic acid, varying in the opposite direction. Independently 
of these considerations, the carbonic acid is of importance in regard to the hardness 
of the water and the possibility of softening it, the free carbonic acid being as 
important in Clark's process as the combined and half -bound. Again, as regards the 
action on lead, the amounts of free and combined carbonic acid are, I believe, the 
chief factors. 

Finally, I would draw attention to the not infrequent presence in natural waters 
of such as are alkaline to phenolphthalein, and therefore contain less carbonic acid 
than is required to form bicarbonates. The usual idea that a water which is strongly 
alkaline after boiling must contain alkaline carbonates is incorrect ; the carbonates of 
lime and magnesia, especially the latter, are soluble as such in water, and exhibit an 
alkaline reaction with phenolphthalein. These alkaline waters are usually surface 
waters, or those containing magnesium carbonate, which have been exposed to the 
atmosphere. Sea-water is a typical example. I first met with this curious fact of 
the alkalinity of sea-water in the neighbourhood of Swansea, and my friend, Mr, J. 
E. Clennell, has had the kindness to test it for me at various points in the Atlantic, 
both north and south of the equator, with the result that the water was always 
alkaline to this indicator (strongly in the open sea, faintly near land), and therefore 
always devoid of free carbonic acid. 

I had the opportunity of investigating a case of a fresh water of this kind in a 
reservoir supplied by a stream fed by springs, and considered this of sufficient interest 
to examine more closely. The streams entering and leaving, and the water of the 
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reservoir itself, were examined at intervals of a week, the temperature of the air and 
water and the degree of saturation with oxygen being also followed. This is of 
interest in connection with the fact previously observed by me, that water may be, 
and frequently is in Nature, supersaturated with oxygen to a very considerable extent; 
that is, may contain much more oxygen than is theoretically possible according to its 
coefficient of solubility at the temperature, even when exposing a large surface to the 
air. The temperature of the air was practically the same as that of the water at all 
depths. The stream entering contained a fair amount of free carbonic acid, and was 
generally nearly saturated with oxygen at the temperature of the air or water. In 
spite of this, on the first two occasions the water at the surface of the reservoir was 
alkaline to phenolphthalein and devoid of free carbonic acid. At the same time it 
was supersaturated with oxygen, the amount corresponding to a temperature some 
5 degrees below that of the water. The water of the stream flowing out always 
contained a trace of free carbonic acid, and was practically saturated with oxygen at 
the temperature of the air and water. 

On the following week the water of the surface had become acid to the indicator, 
containing about 0-4 parts per 100,000 of free carbonic acid, and was now deficient in 
oxygen, being saturated with the gas at about 5 degrees above the atmospheric 
temperature. 

A week later the water had again become alkaline to phenolphthalein, and had 
reverted to a condition of supersaturation with oxygen to the extent of 7 degrees. 
A sample from a depth of 10 feet below the surface, however, contained at the same 
time as much as 0*7 parts of free carbonic acid, and was deficient in oxygen, being 
saturated at no less than 15 degrees above the temperature of the water, which was 
the same at that depth as at the surface. At the same time the distribution of 
chlorine and of combined carbonic acid was quite uniform, showing that the diffusion 
of gases must be much slower than that of salts in solution. The combined carbonic 
acid of the reservoir was considerably higher than that of the stream supplying it. 

Discussion. 

The President having invited discussion, 

Dr. Eideal said he was sorry Mr. Seyler seemed to think that his paper in the 
Chemical Neivs had not been read or appreciated. At the time of the publication of 
that paper he (Dr. Eideal) had taken note of it, and a student working in his 
laboratory at the time had repeated the work, and obtained satisfactory results. 
This mixed titration with methyl orange and phenolphthalein had proved useful to 
him in the examination of sewage-contaminated waters, in which the increased 
amount of carbonic acid was a measure of the amount of organic matter present in 
solution ; it also threw a good deal of light on the variations in the chief constituents 
of sewage undergoing bacteriological treatment. Mr. Adeney, of Dublin, had some 
two years previously published a long monograph, in which the subject of the gases 
in waterr— viz., carbonic acid and oxygen— was dealt with at some length. Mr. 
Adeney had calculated the ratio of the oxygen to the carbonic acid much in the same 
\?ay as Mr. Seyler had done in the case of the reservoir waters referred to in the 



THE ANALYST. 


317 


paper, and had drawn very Important conclusions from his results. Mr. Adeney^a 
task, however, had been a very laborious one, inasmuch as he had pumped out all 
the gases and analysed them by the ordinary methods of gas analysis, whereas the 
methods of estimating the dissolved oxygen and carbonic acid used by Mr. Seyler 
afforded a quick and ready means of arriving at the ratio between the two, and the 
conclusions were just as valuable as those obtained by the more laborious method. 
He might mention that only the previous day he had had to examine a mixture of 
caustic soda, sodium carbonate, and sodium silicate, and had got out his results by 
titrating with normal acid (using phenolphthalein as a first indicator, and finishing 
off the titration with methyl orange), calculating the total alkalinity in the two forms 
of sodium hydrate and sodium carbonate, and then determining the silica in another 
portion gravimetrically, calculating the percentage of sodium silicate, and deducting 
that from the alkalinity as sodium carbonate, thus getting the three determinations 
required. It had occurred to him, when Mr. Seyler was mentioning some of the 
methods he had been examining, that the discrepancy between the methyl orange 
titration and the amount of carbonic acid actually present might be due to the 
presence of sodium silicate in the mineral waters investigated. 

Mr. Bertkam Blount inquired w^hether he was right in understanding that 
when the author said that sea-water was alkaline to phenolphthalein he meant that 
when neutral phenolphthalein was added a pink colour was obtained. If so, he 
thought that was a very interesting fact. It seemed to him that the practice of 
quoting analytical methods by the names of their authors rather than according to 
the principles upon which they were based was to be deprecated. It was almost 
impossible to carry in one’s mind the multitude of names which it was thus rendered 
necessary to remember. The method, for instance, used in this investigation for the 
determination of oxygen was perfectly unfamiliar to him by the name of its author, 
though he gathered that it was of a similar nature to one (devised at an earlier period 
by Dr. Thresh) depending on the use of nitrous acid as a carrier for oxygen, which pos- 
sessed the advantage that the danger of oxygen escaping during the process of titration 
into the neutral atmosphere above the water being titrated was removed. The time 
occupied was also much shortened. Unless some process of this kind were used, he 
did not think that oxygen determinations in water could be looked upon as possessing 
much real value. 

Mr. Allen inquired whether the author had any actual evidence of the existence 
of bicarbonate of calcium. For his own part, he was very sceptical on this point. It 
was interesting theoretically, and no doubt convenient in practice, to make use of the 
expression “ half-combined carbonic acid,” but he had grave doubts as to the existence 
of such a body as bicarbonate of calcium. Some years ago a series of experiments 
had been made under his supervision, in which an attempt was made to demonstrate 
the existence of bicarbonate of calcium, but all that was arrived at was the fact that 
the proportion of carbonic acid requisite to keep the calcium carbonate in solution 
varied according to the extent to which the liquid was diluted. He raised this 
question from a theoretical point of view ; it did not affect the practical accuracy of 
the results. He could fully endorse what Mr. Seyler had said as tolhe impractica- 
bility of predpitating the whole of the carbonate of calcium or carbonate of mag- 
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Besiiim in water by boiling. The amount which remained in solution was, however, 
very erratic, 

Mr. Hehnek desired to reiterate Mr. Allen's remarks, w^ich in fact comprised 
all that he himself wished to say. He also had made experiments with a view to 
ascertaining whether a neutral solution at ordinary temperatures could contain 
bicarbonate of calcium in the ordinary chemical sense, and had also failed to establish 
the existence of this body. He thought it might be probable, however, that at some 
temperature lower than the ordinary such a substance would exist. He did not 
himself quite see the object of going into the differentiation of the ** half -combined " 
and fully-combined carbonic acid. With regard to the subject of dissolved oxygen, 
the diagram exhibited was exceedingly interesting. Might not the supersaturation 
with oxygen be due to algse, which decomposed the carbonic acid and apparently 
liberated oxygen under the influence of light, since the phenomenon occurred near 
the surface. 

Mr. A, C. Chapman remarked that Mr. Allen and Mr. Hehner might equally 
extend their scepticism to the existence of calcium bisulphite, the evidence for the 
existence of both compounds being of an analogous character. In regard to the 
bicarbonate, the experimental results which had been obtained were not by any 
means conclusive as to its existence. A point incidentally referred to by the author, 
which was of some importance in connection with water analysis, and more especially 
so in the case of water containing a large proportion of alkaline chlorides, was the 
marked solubility of magnesium carbonate. In the analysis, for example, of London 
tertiary waters, which often contained a good deal of common salt, it was usual in 
the estimation of the alkaline carbonates to find considerable quantities of magnesium 
carbonate dissolved. The author's method would, of course, not apply to those 
waters (which, however, were not very numerous) in which organic acids of a peaty 
character were present. 

Mr. Bichmond said he remembered reading a paper in which it was shown that 
if a water saturated with oxygen at say lO** C. was cautiously raised to IS® C. without 
shaking or agitation, it would retain practically the whole of the oxygen, and be 
supersaturated. It had occurred to him on seeing Mr. Seyler's diagram that probably 
the water would be subjected to a good deal of agitation while running into the 
reservoir, and would absorb oxygen ; this agitation would cease after the water had 
finished flowing into the reservoir, and a rise in temperature might conceivably take 
place unaccompanied by any diminution in the proportion of dissolved oxygen. 

The President said that the interesting nature of the discussion in itself con- 
stituted a vote of thanks to Mr. Seyler, whom he would ask to kindly make such 
reply as was necessary. 

Mr. Seyler, referring to Dr. Bideal’s remarks, said that he had read Mr. Adeney’s 
paper with much interest, but the apparatus required was too expensive, and the 
operations too lengthy for ordinary use. He had given some examples of the 
application of the titrimetric method to sewage in his papers in the Chemical News, 
but confessed to some disappointment with the results in this case, as there were 
several interfering factors. Phenolphthalein was so much affected by ammonia that 
he was afraid the presence of this body in sewage might affect the results. This 
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difficulty might possibly be overcome by using tropaeoliu 000, which behaved 
exactly like phenolphthalein, but as far as he knew was not affected by ammonia. 
He had found large quantities of butyrates in sewage, and these were alkaline to 
methyl orange almost to the same extent as carbonates. It was quite true that the 
presence of silicates was a disturbing factor. In this connection it was of interest 
that Kippenberger had shown silicic acid to be alkaline to methyl orange— -slightly, 
it was true, but distinctly. He (Mr. Seyler), however, thought that the difficulty was 
not of practical importance. With regard to the question raised by Mr. Blount as 
to Ludwig Winkler’s method, he thought it was sometimes useful to refer to methods 
by their authors* names. In this method the source of inaccuracy mentioned by 
Mr. Blount was avoided, as in the process devised by Dr. Thresh, the oxygen carrier 
being, however, manganese hydrate instead of nitric oxide. The only objection to 
the method was the fact that sewage often absorbed iodine; but this could probably 
be avoided by titrating separately and deducting the iodine absorbed in this way. 
With regard to the scepticism which had been expressed as to the existence of 
calcium bicarbonate, he thought that the experiments on which such scepticism was 
based must have been very inconclusive. He thought that there could be no better 
proof of the existence of calcium bicarbonate than the figures which he had written 
down — the agreement would be impossible if calcium bicarbonate did not exist in the 
waters. Shortly before coming to town he had prepared a solution of calcium 
bicarbonate in the following way. He took a fairly strong solution of carbonic acid 
in water, and added lime-water until he got an indication of a precipitate of calcium 
carbonate, when he stopped the addition of lime-water, and filtered the solution 
(which was slightly alkaline to phenolphthalein owing to the solubility of calcium 
monocarbonate in water), and determined the volatile carbonic acid by Pettenkofer’s 
method. Titration with methyl orange gave 20*7 milligrammes of carbonic acid per 
100 c.c. Deducting the slight alkalinity (0*4 c.c.) for the monocarbonate present, 
there remained 20*3 as the amount of “ half-combined ** carbonic acid. Pettenkofer*s 
method gave volatile carbonic acid 19*97. Thus, in a solution of calcium carbonate in 
carbonic acid neutral (like other bicarbonates) to phenolphthalein the volatile 
carbonic acid was shown to be approximately equal to the fixed, thus proving in his 
(the speaker’s) opinion that the solution contained practically calcium bicarbonate. 
Very probably the solution on standing for some time would decompose, possibly into 
sesquicarbonate of calcium and free carbonic acid. There was no evidence of any 
abundance of algae in the water supersaturated with oxygen. He thought that 
probably the explanation suggested by Mr. Eichmond was the correct one. He would 
like to mention that the alkalinity of sea-water was enormously increased by the 
action of plant-life (marine algce, etc.), which took up the ** half-combined ” 
carbonic acid, leaving magnesium monocarbonate in solution. 
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THE DETECTION OP GELATIN IN CEEAM. 

By a. W. Stokes. 

(Bead at the Meeting, Nov, 3, 1897.) 

Very frequently, especially in summer, cream is thickened by the addition of gelatin 
to give it firmness and an appearance of richness. It is very difficult, if not impos- 
sible, to detect this by any method at present published. It is first necessary to 
precipitate the proteids entirely, for if any trace of these is left, this will come down 
afterwards and be quite undistinguishable from the gelatin.* Unfortunately, most 
reagents which entirely precipitate proteids also at the same time bring down the 
gelatin. 

The following method I have found to be perfectly successful, very minute 
quantities of gelatin being at once detected : 

Dissolve some mercury in twice its weight of strong nitric acid (specific gravity 
1*42); dilute this with water to twenty-five times its bulk. To about 10 c.c. of this 
solution add a like quantity of the cream and about 20 c.c. of cold water. Shake the 
mixture vigorously, leave it for five minutes, then filter. If much gelatin be present 
it will be impossible to get a clear filtrate. To the filtrate, or to a portion of it, add 
an equal bulk of a saturated aqueous solution of picric acid. If any gelatin be 
present, a yellow precipitate will be immediately produced. The whole operation is 
performed in the cold, and (if the mercury solution is ready) will not take more than 
ten minutes. 

Picric acid will show the presence of one part of Nelson’s gelatin (undried) in 
10,000 parts of water. The same process would, of course, detect gelatin in milk, 
though I have never yet met with a sample adulterated in this manner. 


A NEW - MILK-PEESEBVATIVE.'’ 

By a. W. Stokes, 

(Bead at the Meeting, Nov, 3, 1897.) 

Very lately a liquid called the Ehodian Purifier” has been introduced for use with 
milk and other articles. It is claimed that a teaspoonful added to a pint of milk 
will neutralize all disease germs — bacteria, microbes, bacilli, and other impurities — 
thus rendering it absolutely safe and pure, and keep milk sweet for several days in 
the warmest weather.” This fluid was brought under the notice of several large 
milk-dealers, and from two of them was sent to me. I could find nothing in it but 
potassium nitrate and water, of the former of which there was a little over 19 per 
cent. Its preservative powers on milk were purely imaginary, since milk with and 
without this fluid (in the proportions mentioned) went sour equally soon in the month 
of August ; while as for its ^'neutralizing germs,” one sample was actually swarming 
with infusorial life, Paramoecia and other creatures equally large being fairly plentiful, 
as well as fungoid growths. After keeping the fluid for two months corked up in a 
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bottle,.! found that the infusoria were all dead, but that living bacteria were very 
numerous, and also fungus sporea 

The material is readily detected in the ordinary course of milk analysis. When 
the milk-solids are being incinerated, they deflagrate very prettily, and the ash, if 
taken up by a little dilute sulphuric acid, will give the nitrite reaction — a blue 
colour with potassium iodide and starch ; or in determining the fat by the Gerber, 
Leffmann-Beam, or Babcock process, a yellow colour is at once developed when the 
‘‘ preserved ” milk mixes with the strong sulphuric acid. This colour, however, is not 
distinctive, but minute bubbles of nitrous gas are given off, which may readily be 
recognised by its odour. This evolution of gas makes the use of a closed tube, such 
as the Gerber tube, somewhat dangerous. An assistant of mine had three tubes, one 
after the other, burst in his hands in testing one of the samples of milk. 


A NEW MILK-ADULTEEANT. 

By a. W. Stokes, 

(Head, at the Meeting, Nov, 3, 1897.) 

Some few months ago an individual from Australia called upon a number of London 
milk-purveyors with a secret nostrum for concealing the addition of water to milk. 
He said that it had largely been used in Australia, and that 20 per cent, of water 
could by its use be added to milk without fear of detection. It proved on analysis 
to be water containing 1*96 per cent, of dextrin (British gum) ; it had a specific gravity 
of 1’0053,* and was to be added in the proportion of 4 ounces to the pint of milk. 
This certainly would not cover anything like 20 per cent, of added water. 

As it contained a small amount of unaltered starch, it could at once be detected 
by the cautious addition of a solution of iodine. I have not heard of its actual use in 
England, but a case was quoted in a Sydney journal of a prosecution for the use of 
what was evidently this material, though from the evidence the analyst there was not 
quite clear as to the material used. I am aware that this use of British gum is not 
absolutely novel, but it certainly is unusual nowadays. 

Discussion. 

Mr. Kichmond said that before making any other remark, he would like to express 
the pleasure he felt at seeing Mr. Stokes with the Society again. During the past 
two or three years Mr. Stokes had rarely been seen at the Society’s meetings, and he 
(Mr. Eichmond) felt sure that he was speaking the feeling of the meeting in ex- 
pressing pleasure at seeing him. He also had met with the Ehodian preservative, 
and had made a full analysis of it, finding it to consist of a somewhat impure 
solution of potassium nitrate. He had also examined some other new pre- 
servatives, one bf which contained potassium nitrate, salicylic acid, and sodium 
chloride, in about equal parts ; another consisted mainly of a solution of salicylic 
acid in glycerin. With regard to this latter, it was stated that after a short 

* The material having eommenoed to decompose, the actual specific gravity does not agree with the 
theoretical. 
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time it became impossible to detect its presence, although, as far as he knew, 
he had never failed to detect it in any sample containing it. He would like to 
ask Mr. Stokes whether he had attempted to apply his method to the estima- 
tion of the percentage of gelatin in cream. One of the first questions ’ that a 
public analyst would be asked, if cross-examined in a case of this kind under the Sale 
of Food and Drugs Act, would be as to the proportion of gelatin present, and he (the 
speaker) thought there would be a considerable chance of a case falling throtigh if the 
analyst was unable to say. There were, of course, a number of obvious jnethods by 
which the percentage of gelatin could be determined. It would probably be simplest 
to estimate the nitrogen in the filtrate from the mercuric nitrate solution, or it might 
possibly be done by polarization. 

Mr. Bodmeb inquired whether, in testing for dextrin, it was necessary to 
coagulate the milk and test the serum, or whether operating on the original milk was 
sufficient to detect the quantity usually added. 

The PiiEsiDENT said that Mr. Bichmond had anticipated him in expressing 
pleasure at seeing Mr. Stokes with the Society again. It was a long time since Mr. 
Stokes had come to read a paper before them — almost as far back as the introduction 
of the Werner-Schmid process, which was very ancient history indeed. 

Mr. Stokes said that he had not attempted to apply the method to quantitative 
estimations. Although the occurrence of gelatin in samples of cream was so frequent 
that the practice of adding it appeared to be systematic, its proportion was always 
very small. A mere fractional percentage was apparently sufficient to impart the 
apparent stiffness, which was the object of the admixture. In testing for dextrin, it 
was advisable to work upon the original milk, but care was necessary, as very little 
starch was left unchanged, and it was very easy to miss it if either too much or too 
little iodine were added. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS. 


FOOD AND DRUGS ANALYSIS. 

The Amount of Water in Baw Coffee. B. Niederstadt. {Forsch, Her., 1897, 
iv,, 141.) — With the object of determining the average percentage of water in raw 
coffee as put upon the market, the author examined samples of several different 
kinds. These were dried to constant weight at IDS'* C., and gave the following 
results : Santos I., 13*33 ; Santos II., 12*20; Santos III., 11*23 ; Santos IV., 14*50 ; 
Bahia, 8*54 ; Menado, 10*72 ; Java, 10*75 ; Columbia, 10*00 ; Costa Eica, 10*62 ; 
Guatemala, 10*18 ; and Santos Y., 9*45 ; the mean being about 11 per cent. 

C. A. M. 

The Composition of Potatoes. Balland. {Jour, Plkarni, Chim.j J897, vi., 
298-300.)— The analyses of a large number of the principal varieties gave the foUow. 
ing results expressed as percentages : 
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NitrogenouB 

SnbBtanoes. 

Fftt. 

Sugars 
and Starches. 

Oellulote. 

AhH. 

Normal state : Minimum 

... 66*10 

1-43 

0-04 

15*58 

0-37 

0-44 

Maximum 

... 80*60 

2-81 

0-14 

29*85 

0-68 

1-18 

Dried : Minimum 

... — 

5-98 

0-18 

80*28 . 

1-40 

1-66 

• Maximum 

... — 

18-24 

0-56 

89*78 

3-06 

4-38 


The proportion of water is independent of the size of the potato, and of the 
variety, and appears to depend on the nature of the soil. The ash usually contains 
traces of n^aoganese. The total acidity varies from 0*072 to 0*250 per cent. 

C. A. M. 

The Composition of Harioots, Lentils, and Peas. Balland. {Jour, PJiarin. 
Chim.f 1897, vi., 196, 197.) — The following table gives the percentage results of the 
author’s emalyses : 

Hakioots. Lentils. Peas. 



Minimum. 

Maximum. 

Minimum. 

Maximum. 

Minimum. 

Maximum. 

Water 

10-10 

20*40 

11*70 

13*50 

10-60 

14-20 

Nitrogenous substances 13*81 

25*46 

20*42 

24*24 

18-88 

22-48 

Fat ... 

0-98 

2*46 

0*58 

1-45 

1-22 

1-40 

Sugars and starches 

52-91 

60*98 

56*07 

62-45 

56-21 

61-10 

Cellulose 

2-46 

4*62 

2*96 

3-56 

2-90 

5-52 

Ash 

2-38 

4*20 

1*99 

2-66 

2-26 

3-50 


In the case of lentils, the Egyptian varieties are the richest in nitrogen, whilst 
the minimum of nitrogen and maximum of fat in the above table are found only in 
large Spanish lentils. Peas have the highest proportion of nitrogen before reaching 
maturity. Haricots, lentils, and peas all have about the same amount of acidity as 
beans, and they alter but little in their chemical composition even when kept for a 
long time. They absorb a considerable quantity of water — ^up to 100 per cent, of 
their weight in twenty-four hours, when first gathered, but this proportion gradually 
diminishes on keeping. G. A. M. 

On the Ash of Spices. A. Ban. {Zeit, fur offent, ChemiCf iii., 439.) — A large 
number of samples of black and white pepper, cinnamon, pimento, and cloves was 
examined. The samples, first cleaned from earth and sand by sifting, furnished the 
following results : 

Black Pepper. 

212 samples were examined. The average ash amounted to 6*35 per cent., the 
maximum to 7*43 per cent. 

43 samples contained between 5 and 6 per cent. 

143 ,, ,, ,, 6 and 7 

26 ,, ,, over 7 per cent. 

Cinnamon. 

142 samples were examined. The average ash amounted to 5*54 per cent., the 
maximum to 7*60 per cent. 

30 samples contained between 4 and 5 per cent. 

72 ,, ,, ,, 5 and 6 ,, 
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White Pepper. 

155 samples were examined. The average ash amounted to 4*00 per cent*, the 
maximum to 4-95 per cent. 

60 samples contained between 3 and 4 per cent. 

99 „ „ „ 4 and 5 „ 

Pimento. 

84 samples were examined. The average ash amounted to 6*38 per oent., the 
maximum to 8*35 per cent. 

30 samples contained between 5 and 6 per ceilt* 

53 ,, ,, over 6 per cent. 

Cloves. 

78 samples were examined. The average ash amounted to 6*94 per cent., the 
maximum to 7*65 per cent. 

45 samples contained between 6 and 7 per cent. 

33 ,, „ „ 7 and 8 „ H. H. B. S. 


The Detection of Artificial Colour in Sausages. H. Weller and M. Riegel, 
{Forsch. Ber, 1897, iv., 204, 205.) — In the examination of a large number of different 
kinds of American sausages, the authors met with three samples which were of a 
suspicious colour, and from which the colouring matter could be extracted by digestion 
with glycerin and water, with alcohol, with amyl alcohol, and with ether, all the 
solvents being coloured from light red to deep red. On extracting the meat with 
acidified glycerin and water according to Bremer (Analyst, this voL, 216), a bright 
red solution was obtained, but this, when evaporated on the water-bath after the 
addition of ammonia, remained unchanged. The coloring matter also dissolved 
readily in acidified amyl and ethyl alcohols, but on evaporating the solution in contact 
with wool fibre it was not possible to fix the colour in the wool, even in the presence 
of aluminium salts. 

Since the sausages were strongly impregnated with salts, the authors considered 
it probable that the coloring matter was produced by the action of a salt on the 
blood-colouring matter, and their experiments confirmed this. It was found that 
flesh containing blood, when dried with sodium chloride, potassium chloride, sodium 
nitrate, sodium phosphate, or mixtures of these, yielded only minute traces of colour 
to the solvents. But, on the other hand, deep-red solutions were obtained from flesh 
containing blood which had been dried with potassium nitrate ; and these behaved 
in the same way as the colored solutions obtained from the sausages. 

From this it appeared that a chemical change of the oxyhaemoglobin bad taken 
place during the drying with potassium nitrate, and this view was confirmed by the 
spectroscope, the acidified glycerin solution diluted with water giving a spectrum 
similar to that of methaemoglobin. After the addition of ammonium sulphide, a 
broad absorption band appeared at 52, and a narrower one at 64 — evidently the 
spectrum of reduced methsemoglobin which has not hitherto been described. This 
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spectrum was identical with that of haemoglobini the formation of which was to be 
expected on treating methaemoglobin with ammonium sulphide. 

It was farther proved that the alteration of tl^e oxyhiemoglobin was not caused 
by the action of the flesh fibrin brought into solution by the nitre, and it appeared to 
be a special characteristic of swine’s blood haemoglobin. It is well known that the 
oxyhemoglobin of the blood of different animals differs considerably in composition, 
crystalline form, solubility, etc. ; and this is in keeping with the fact that in one 
experiment in which calf’s blood was dried with nitre, only very slight traces of 
colour could be extracted after two days* treatment with ether in a Soxhlet extractor. 
The fibrin from norm*al venous blood was readily soluble in a solution of nitre, whereas 
that from arterial or unhealthy blood, especially in the case of the ox, was frequently 
insoluble. 

Hence it follows that the process recommended by Bremer (Zoc. cit) can only be 
relied upon when it is possible to precipitate the colouring matter from its solution 
as a lake, and identify it chemically or spectroscopically. But since many vegetable 
colouring matters, which are soluble in water, cannot be precipitated in the form of 
lakes, whilst they are insoluble in amyl or ethyl alcohols, Bremer’s method, like the 
others, may often fail. A microscopical examination, too, may be inconclusive when 
the sausage has been colored with an aqueous extract of a vegetable coloring matter 
thoroughly distributed, and in such cases the reactions given by the aqueous extract 
with iron chloride, lead acetate, calcined magnesia, manganese peroxide, sodium 
bicarbonate, etc., may give indications. The official method of the Berlin Police 
Council — viz., extraction with glycerin and water in the water-bath for fifteen minutes, 
or digestion in the cold with alcohol— is regarded by the authors as absolutely useless 
in the light of the experiments described above. C. A. M. 


A Qualitative Test for Iodine in Cod- Liver-Oil and other Organic Prepara, 
tions. A. Seyda. {Zeit, fur, offent. iii,, 359.) — Twenty grammes of cod- 

liver-oil are heated with 40 grammes of powdered sodium hydrate in a nickel basin 
for about eight hours, being meanwhile stirred from time to time with a spatula. 
The residue is dissolved in 400 c.c. of water in a beaker, and the particles of carbon 
filtered off by suction through a Watt’s porcelain filter. The clear filtrate is then 
heated, and carbonic acid gas passed through it, until a trial portion, on treatment 
with excess of barium chloride, yields a neutral filtrate after boiling. The fluid is 
then cooled, and an equal volume of 96 per cent, alcohol added. The fine crystals of 
sodium carbonate which separate are removed by filtration through a Watt’s filter, 
and washed three times with alcohol of 50 per cent. The alcoholic filtrate and 
washings are concentrated in a porcelain basin on the water-bath, the solution trans- 
ferred to a platinum basin and cautiously evaporated, until a pure white residue is 
obtained. After cooling, this residue is dissolved in water, 5 c.c. of a very dilute 
solution (about 0*01 per cent.) of potassium nitrite and about 10 c.c. of chloroform 
are added, the mixture shaken, and finally treated with an excess of dilute sulphuric 
acid. The mixture is now again well shaken, and then allowed to stand for a few 
hours to settle clear. Finally, the chloroform is removed with a pipette and filtered 
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tlirough a dry filter into a test cylinder for colour observation. If an equal quantity 
of pure chloroform be placed in another similar glass side by side with it, the violet 
colour (even if very faint) will be plainly discernible by contrast. H. H. B. S. 


TOXICOLOGICAL ANALYSIS. 

A New Method for the Determination of Chloroform in Post-mortem 
Examinations. A. Seyda. {Zeit fiir offent Ghemie, iii., 333.) — This is a colori- 
metric method based upon the well-known reaction of chloroform with soda and 
resorcin. The following solutions are prepared : 

1. 1*4 grammes of pure chloral hydrate (corresponding to 1 gramme chloroform) 
is dissolved in 1 litre of water, and 100 c.c. of this solution are made up to 1 litre. 
This diluted solution will, therefore, correspond to 1 part of chloroform in 10,000, or 
0*1 milligramme in 1 c.c. 

2. A 10 per cent, aqueous solution of resorcin. 

3. A 25 per cent, solution of sodium hydrate. 

The determination is carried out as follows : 

The chloroform having been extracted from the organs under examination by 
distillation in a current of steam, the distillate is made up to 50 c.c., and 10 c.c. 
transferred to a test cylinder, with 2 o.c. of resorcin solution and 1 c.c. of soda, and 
the whole heated to 80'" C. by submersion in a water-bath. 

Five comparative test solutions are now prepared in uniform glasses with 1, 2*5, 
5, 7’5, and 10 c.c. of chloral hydrate solution respectively, whilst another is prepared 
with 2 c.c. of resorcin solution and 1 c.c. of soda. All these are made up to the same 
volume, and suspended in the water-bath. After heating for ten minutes, the glasses 
are removed from the bath, and the colours of the solutions compared. 

H. H. B. S. 


ORGANIC ANALYSIS. 

A Characteristic Beaction of Cotton-Oil. Q. Halphen. (Jour, Pharm, Chini., 
1897, vi., 390-392.)— In a former paper (Analyst, xix., 283) the author stated that the 
zinc salts of the fatty acids of cotton-oil obtained from their solution in carbon 
bisulphide had a reddish-orange colour. He now finds that the same reaction is 
obtained by the action of carbon bisulphide on the oil itself, and that the production 
of the colour is accelerated by heat, by the presence of free sulphur in the sulphur 
chloride, and by the addition of a common solvent, such as amyl alcohol. The test 
is applied by mixing 1 to 3 c.c. of the oil under examination with equal volumes of 
amyl alcohol and sulphur chloride, containing about 1 per cent, of free sulphur, and 
immersing the test-tube in boiling brine for ten or fifteen minutes. If no red or 
orange colour is produced, another 1 c.c. of the carbon bisulphide is added ; and if 
after five or ten minutes' heating the result is still negative, the addition of 1 c.c. 
is repeated. 

The coloration is not of equal intensity with all cotton-oils, but varies according 
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to their previous treatment, though in all cases it is pronounced. By means of this 
reaction the author was able to detect 5 per cent, and less of cotton-oil in different 
mixtures. C, A. M. 


Op Illipe-Nut Pat. H. Becker {Zeit fiir offent Cheviie^ iii., 545). — The fat 
expressed from the Illipe-nut has been imported into Europe from the Dutch East 
Indies for the past eighteen or twenty years in ever-increasing quantities. It is used 
principally in conjunction with palm -kernel oil in the manufacture of candles. A 


sample submitted to examination gave the following results : 
Specific gravity at 100* C 

0-8854 

Saponification number of the fat 

194-04 

Saponification number of the fatty acids ' 

Iodine number of the fat 

206-0 

29-93 

Iodine number of the fatty acids ... 

31-64 

Melting-point of the fat 

35-5“-36-5'‘ C. 

Melting-point of the fatty acids 

54-5''-56-5» C. 

Solidifleation-point of the fat ... 

24-6“ C. 

Solidification point of the fatty acids 

52-5“ C. 

Unsaponifiable 

0-397 per cent. 

Keichert-Meissl number 

1-23 

Free acid 

17-245 per cent. 

Mineral matter 

trace 

The fat was readily soluble in ether, partly soluble in cold alcohol, and readily 

soluble in hot alcohol, though separating out again on cooling. 

It was also readily 

soluble in chloroform, benzol, and petroleum spirit. 

H. H. B. S. 


The Detection of Urobilin and Biliary Pigments in Urine. £. Lepinois. 
{Jotcr, Pharm, Chim.^ 1897, vi., 389, 390.) — The detection of urobilin by itself is com- 
paratively simple, but when the urine also contains biliary^ pigments, the results are 
much more uncertain. The usual method is to precipitate all the urinary pigments, 
with ammonium sulphate added just to the saturation-point of the liquid which has 
been slightly acidulated with sulphuric acid. The precipitate is collected and treated 
with absolute alcohol, and the solution thus obtained gives a spectrum characteristic 
of the pigment, and fluoresces on the addition of zinc chloride and ammonia in excess. 
Instead of this process, the author has for some time past used the following modi- 
fication, which he recommends as more simple, delicate, and less tedious : 5 c.c. of 
a 10 per cent, solution of zinc chloride containing just suflicient hydrochloric acid 
to make the liquid clear are mixed with 20 c.c. of the urine, 3 to 4 c.c. of dilute 
ammonia (1 : 4) added, and the precipitate filtered off. The alkaline filtrate is 
fluorescent in the presence of urobilin, whilst the other urinary pigments remain 
on the filter more or less combined with zinc. In addition to the fluorescence, the 
solution will show the spectrum either of normal urobilin (urochrome) or of the 
abnormal urobilin of febrile urine. 

Any biliary pigments present can be detected by mixing the precipitate with 
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c.c. of water and dissolving it in acetic acid. This solution gives Gmelin^s 
Tciikction with nitric acid containing nitrous acid as well as does the original urine. 

• The author objects to Deniges' recent proposal to use mercury salts as the means 
of separation, on the ground that it is less sensitive than the zinc chloride method, 
and that the solution of urobilin so obtained does not fluoresce. C. A. M. 

Iodine Derivatives of Casein. A. Siebreoht {Berichte, 1897, p. 1824.) — Com- 
pounds of iodine with the numerous albuminoids and their immediate derivatives, 
the albumoses and peptones, can be readily formed by the following method. 

Casein Periodide. — An intimate mixture of 80 grammes of casein and 20 grammes 
of iodine is gradually warmed on the water-bath under constant stirring. The re- 
sultant brown powder is then extracted with water-free ether in a Soxhlet apparatus 
for a few hours, when the iodine compound is left, which, after being air-dried, con- 
tains 17*8 per cent, of iodine. Its composition is, within very narrow limits, constant. 
Prepared in this way, casein periodide forms a yellow powder, little affected by cold 
water, but. soluble in hot dilute alcohol, from which it is deposited in brown flakes as 
the solution cools. The compound can also be formed by boiling casein and iodine 
together in 70 per cent, alcohol ; the casein dissolves, and on cooling the casein 
periodide is precipitated. A portion of the iodine appears to be in a loose state of 
combination ; for, on treatment with an alkaline thiosulphate, the compound is de- 
colorized, and after having been washed on the filter, dehydrated with alcohol and 
ether, casein iodide remains. This latter compound consists of a white powder, in- 
soluble in the ordinary media. It has, like casein, the character of an acid, dissolving 
readily in an alkaline solution, from which, on acidulation, it is precipitated in an 
unaltered condition. Casein iodide contains phosphorus and sulphur, and can be 
distinguished from casein by its insolubility in sodium sulphite solution. It contains 
an average percentage of 5*7 of iodine. 

Another compound, which the author terms “ caseojodin,'" can be prepared by 
heating 100 grammes of casein periodide with 2 litres of 10 per cent, sulphuric acid 
for two hours on the water-bath. The reddish-brown powder formed is then filtered 
off, dissolved in a dilute alkaline solution, precipitated by the addition of acid, filtered 
off, and boiled with 70 per cent, alcohol, from which, on cooling, it is precipitated 
as a white, flocculent precipitate. After further purification it is obtained as a white 
powder, which contains, on the average, 8*7 per cent, of iodine. It is proposed to 
use this last preparation medicinally. W. J. S. 

The Analysis of Gutta-percha. J. A. Montpellier. (i?er. de Ghim, IndusL, 
1897, viii.j 300-302.) — Gutta-percha is obtained from the Isonondras jpercha in a 
similar manner to caoutchouc, and has more recently been prepared by extracting 
the leaves of the tree with a solvent such as benzene. It contains three proximate 
constituents, first isolated by Payen in 1851, to which have been given the names 
gutta, fluavile, and albane. The author gives the following scheme for its analysis : 

Estimation of Gutta and Besins, — ^From 0*6 to 1 gramme of the finely-divided 
sample is placed in a weighed filter-paper, supported by a perforated platinum cone 
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which is saspended (its point in the liquid) in a flask connected with a Soxhlet 
apparatus. Here it is extracted with boiling alcohol for five or six hours, after which 
the cone is transferred to the Soxhlet extractor, and the extraction continued for the 
same length of time. The resins (fiuavile and albane) dissolve in the boiling alcohol, 
whilst the gutta and impurities remain in the filter-paper, and are dried at 100'' C. 
in a current of carbon dioxide and weighed. The impurities are determined separately 
and deducted. 

Separation of Albane and Fiuavile. — This can only be done incompletely, but an 
approximate determination of the amount of each may be made by extracting 
5 grammes of the sample with alcohol as above, and evaporating the alcoholic extract 
until the albane begins to separate out. On cooling, the fiuavile remains in solution, 
and the albane, which has crystallized out, is collected on a weighed filter, dried at a 
low temperature, and weighed. 

Esthnation of Water. — One gramme of the gutta-percha is dried at 100'* to 110" C. 
in a current of carbon dioxide for six to seven hours. 

EHtimation of Ivipiirities. — A weighed quantity (not exceeding 1 gramme) is 
extracted with boiling chloroform in the same way as in the determination of gutta 
with alcohol. This dissolves both gutta and resins, and the impurities left behind 
are dried in a current of carbon dioxide and weighed. 

Ash. — This is determined in the usual manner. Its amount never exceeds 
0-5 per cent. ' C. A. M. 


The Volumetric Determination of the Nitro-Group in Organic Compounds. 
S. W, Young and H. E. Swain. {Jour. Amer. Cheni. Soc., 1897, xix., 812-814.) — 
The proposed method is based on the reduction of the nitro-group by means of 
stannous chloride, and titration of the excess of the latter with standard iodine, in 
accordance with the reactions 

ENOo + 3SnClo 4- 7HC1 - ENH^.HC1 + 3SnCl, + 2H,0, 

and 

SnCl.,4-4I=:SnCl4 + SnI,. . 

So far the author's experiments have been confined to dinitrobenzene, and further 
work is required to determine to what extent the method is generally applicable. 
The process was as follows : 

Weighed quantities of pure dinitrobenzene were placed in Erlenmeyer flasks 
and dissolved in 10 c.c. of alcohol. These fiasks were connected in series with a 
Kipp generator for carbon dioxide, and when filled with the gas the stoppers were 
removed, and sufiicient stannous chloride solution introduced into each to reduce the 
dinitrobenzene and leave a slight excess. The current of gas was again passed 
through the fiasks, which were heated on the water-bath until the reduction of the 
dinitrobenzene was complete. This was usually the case in one and a half to 
two hours. The addition of 20 to 25 c.c. of strong hydrochloric acid somewhat 
accelerated the reduction. The fiasks were then disconnected, and the excess of 
stannous chloride in each titrated back with the standard iodine solution. 

From the result the nitro-equivalent of the iodine solution was calculated, and 
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thenoe the percentage of oitro-group in the body. The following eight results were 
obtained in one series of determinations: 54*63, 54*48, 54*61, 54*40, 54*44, 54*49, 
54*44, and 54*44 per cent., the theoretical percentage being 54*76. 


0. A. M. 


Direct Estimation of Chlorine, Bromine, and Iodine in Organic Substances. 
Separation of Bromine f^om Chlorine by Means of Permanganate. P. Jannasoh 
and E. Kolitz. {Zeit. anorg. CJiem., 1897, xv., 68 and 66.) — The authors separate 
the halogens from the organic compound in the form of silver salts by either the 
CariuB or lime method. 

In whichever way the silver compounds are obtained, they are collected on a 
filter, washed, and, together with the paper, placed in a silver crucible, and fused 
with 5 or 6 grammes of pure caustic soda. The melt is extracted with warm water, 
the silver filtered off, the solution acidified with sulphuric or nitric acid, and the 
iodine, bromine, and chlorine finally separated from one another with thallium 
sulphate (I from Cl), or by the processes of distillation with acetic acid and sodium 
nitrite (I from Br and Cl), and with acetic acid and potassium permanganate (Br 
from Cl), which have been already described by Jannasch and Aschoff {ZeiL amrg, 
Chem., 1892, i., 144, 245, and 248). 

In another communication (foe. ciL, p. 66) the same authors call attention to the 
fact that this separation of Br from Cl by the action of acetic acid and permanganate 
cannot be effected in presence of much sodium acetate, as the latter body almost 
entirely prevents the evolution of free bromine. If, therefore, the original solution 
containing the halogens is strongly alkaline, it must first be neutralized with either 
nitric or sulphuric acid before the acetic acid required io the distillation is introduced. 

P. H. L. 


INORGANIC ANALYSIS. 

Note on the Separation and Estimation of Lead, Copper and Arsenic. F. 
Jean. {Ann, de Chim, Amlyt., ii. [19], 361.) — The lead, copper and arsenic are 
separated from the metals of the second group thrown down in the usual manner by 
hydrogen sulphide. After washing the precipitate of the mixed sulphides by decanta- 
tion, they are oxidized by digestion with warm sodium hypochlorite solution; 
the solution is then acidified with sulphuric acid, boiled to expel excess of chlorine, 
and the lead thrown down as sulphate by alcohol in the cold solution. The filtrate 
is boiled to drive off alcohol, sufficient ammonia added to redissolve the precipitate 
of copper arseniate first formed, and the copper titrated by sodium sulphide, the end 
point being indicated by the brown coloration produced by a drop of the liquid 
brought into contact with a drop of an alkaline solution of lead. The solution is 
then acidified with dilute hydrochloric acid and the copper sulphide removed by 
filtration; the arsenic is determined as arsenic acid by adding a few crystals of 
•otassium chlorate, concentrating the solution to about 20 c.o., nearly neutralizing 
ammonia, adding 5 c.c, of sodium acetate, and titrating with uranium acetate 
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tinder the same conditioiis as are maintained in estiinating phosiphoric adid b^:tibe 
Joulie method. 

By the above method 0’1212 gramme of lead was found in a mixture containing 
0*1220 gramme, the whole of the copper (0020 gramme), and 00370 gramme against 
0*0875 gramme of arsenic was also detected. ’ C. B. 


Determination of jp^ad and Antimony in Tinfoil. A. Seyda. '{Z4iU f Ur, 
offenU Chemie/iii,^ ZQi,) . - 

I. Lead Determination , — Ten grammes of foil are dissolved in 25 per cent, 
hydrochloric acid with the aid of heat. ^If antimony is present to the extent of about 
1 per cent., it will remain for the most part undissolved. <The stannous chloride is 
then converted into stannic chloride by the addition to the hot sdhition of 25 per cent, 
nitric acid, which at the same time dissolves the remainder of the antimony. A 
slight excess of a 25 per cent, solution of soda is now added gradually to the clear 
fluid, which is meanwhile warmed and kept in motion until the precipitate at first 
formed redissolves, leaving only a slight opalescence. A small quantity of pre- 
cipitated sulphur is then added to the solution^ and hydrogen sulphide passed through 
it, until it acquires a distinctly yellow colour. After standing for twenty-four hours, 
the black precipitate is filtered off, and washed on the filter with solution of sodium 
sulphide, until a trial portion of the filtrate, after acidifying with hydrochloric acid, 
produces a pure white precipitate of sulphur. The washing takes a considerable 
time, but must be thoroughly carried out, or the tin will not be completely separated 
from the lead. The filter with the moist precipitate is now removed from the funnel, 
and carefully heated with nitric acid of 25 per cent., after which the filter is pressed 
together into a loose ball by the aid of a stirring rod and placed in the funnel, the 
nitric acid solution filtered several times through it until clear, and the ball of paper 
then washed, first with hot nitric acid, and afterwards with hot water, until a portion 
of the washings no longer gives a black precipitate with hydrogen sulphide. In this 
way, any lead sulphate that may be formed is completely removed from the filter. 
The filtrate is then transferred to a basin, about 20 c.c. of dilute sulphuric acid added, 
the liquid evaporated, and the lead sulphate filtered off through a porcelain Gooch 
crucible and weighed. 

II. Antimony Determination , — ^The method proposed is an adaptation of Bose’s : 
5 grammes of the foil cut^ into strips are dissolved a little at a time in 100 c.c. 
strong nitric acid with the addition of 25 c.c. of water. The metastannic acid i 
washed out with nitric acid of 25 per cent, into a porcelain basin, the acid evaporat< 
to dryness, and the residue dried in the water-bath. It is important that the 
perature at which it is dried does not exceed 1(X)^ C., aS the anhydrides of tin i|^d 
antimony do not appear to combine with soda. The dry powder while still war|^ is 
added a little at a time to 60 grammes of sodium hydrate heated to fusion^ wit^ 

it ia thoroughly mixed by means of an iron spatida. CJombination takes place ahnost 
immediateiy. The fhsed mass is allowed to cool to about lOO** C., and is then feoken 
up and dissolved by the aid of heat in about ^00 c.c. of water. The turbi^uid is 
cobied, trahsferred to a beaker, and mixed with one-third of its volume of ^|lbhol of 
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<!6 per oent^ After standing , for twenty-four hours, the precipitate is filtered of by 
Recantation, using a mixture of two volumes of alcohol and one volume of water for 
washing out the last portions from the beaker. 

In place of washing the precipitate with dilute alcohol, which causes the loss of 
some of the antimony, a second fusion with sodium hydrate is resorted to. This is 
carried out as follows : The filter with the precipitate is dried at lOO"* C., the 
precipitate is detached and the paper out up into strips, and added to 10 grammes of 
fused sodium hydrate, its destruction being facilitated by the addition of a little 
sodium nitrate. When the paper has disappeared, the precipitate is added to the 
fused mass, and the fusion, solution and filtration then proceeded with as before. 
In order to ensure the insolubility of the sodium antimoniate^ the liquid should 
contain about 10 per cent, of sodium hydrate and 25 per cent, of alcohol. The 
antimony is finally weighed as Sb^S^. H. H. B. S. 


The Analysis of Phosphor Bronze, Phosphor Copper, Phosphor Tin, etc. 
M. Wickhorst. {Jour, Amer, Chem, Soc., 1897, xix., 396-398.) 

Determination of Phosphorus alone, — One gramme of the sample is treated with 
20 C.C. of aqua regia (HNOj^, 15 c.c. ; HCl, 5 c.c.), and after the action has ceased 
water is added, then ammonia in excess, and the liquid is made up to 200 c.c. 
Copper, lead, etc., are precipitated with sulphuretted hydrogen, the liquid filtered, 
and the phosphorus determined in 100 c.c, of the filtrate by precipitating in the usual 
way with magnesia mixture and ammonia. In very accurate work the precipitate is 
dissolved in hydrochloric acid, and the magnesium ammonium phosphate reprecipi 
tated, but for most purposes one precipitation is sufficient. 

Complete Analysis of Phosphor Bronze,- -PLeXi a gramme of borings are heated 
with 5 c.c. of nitric acid, the residue rubbed well with a rod and filtered off after the 
addition of a little water, and washed with water containing a little nitric acid. The 
filter and its contents are ignited, and the weight of residue gives stannic oxide plus 
phosphorus pentoxide. The residue is then fused with 0-5 gramme of sodium car- 
bonate and 1 gramme of sulphur in a covered crucible, and the excess of sulphur 
expelled over a Bunsen flame. The cooled mass is dissolved in hot water, excess of 
ammonia added, then 1 gramme of ammonium chloride, and when cold the phosphorus 
is precipitated with magnesia mixture. The precipitate is collected, washed with 
dilate ammonia solution containing a little ammonium sulphide, dissolved in diluted 
hydrochloric acid, reprecipitated, and the phosphorus determined in the usual manner. 
The difference between the phosphorus pentoxide calculated from the result and the 
residue of stannic oxide plus phosphorus pentoxide gives the amount of stannic oxide. 

The treatment with nitric acid does not render the whole of the phosphorus 
inspluble with the tin. The small amount going into solution, is determined by pre- 
cipitating the filtrate of a duplicate sample with molybdate solution and estimating 
tbe phosphorus in the precipitate by one of the usual methods* This phosphorus is 
added to that obtained above. The filtrate from the stannic oxide plus phosphorus 
pentoxide is neutralized with ammonia, 6 c.c. of nitric acid added, then made up to 
150 e.e. and transferred to a large platinum dish. In this a platinum foil about 
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2 inehes square is suspended, and an eleetrio current* passed through so as to precipi- 
tate the lead, as lead dioxide, on the dish, and the copper as metallic copper on ^e 
foil. The precipitates are washed well with water, dried, and weighed. 

Iron and zinc iniay also be present. If so, the liquid is warmed, an excess of 
ammonium hydrate added, and then ammonium sulphide. The precipitate ignited 
gives iron oxide plus zinc oxide. When weighed it is dissolved in hydrochloric acid, 
the iron determined as hydroxide, and the amount deducted from the previous weight. 

C. A. M. 

A New Method for the Determination of Phosphoric Acid. Woy. {Zeit. 
fur dffent. Chemie, iii. 321.) — In recurring to the subject of his recent papers on the 
determination of phosphoric acid as phospho-molybdic anhydride (cf. Analyst, this 
voL, 260) the author remarks : 

The methods for tbe.precipitation of phosphoric acid by molybdenum, used up 
to the present, have been characterized, on the one hand, by the employment of a 
large excess of molybdic acid, and, on the other, by the abundant use of nitric acid. 
The reason for this is the peculiar behaviour of molybdic acid. It dissolves to a 
clear solution in water containing nitric acid, but separates out on the addition of 
ammonium nitrate, though the more nitric acid used, the less is the separation 
which takes place, in cold solutions. Consequently, strong nitric acid counter- 
balances the tendency of the ammonium nitrate to promote the separation of the 
molybdic acid. But if the precipitation is made in a strong nitric acid solution, 
the yellow precipitate becomes partly dissociated, the dissociation increasing or 
diminishing in proportion as more or less nitric acid is used. Hence, when much 
nitric acid is used, it is needful to employ a large excess of molybdenum to counteract 
the tendency to dissociation. Huudeshagen, however, has shown that, for the 
precipitation of phosphoric acid by ammonium molybdate, it is only needful for the 
molybdate to be present in the proportion corresponding to IP 2 O 5 : 2 AMoOg ; and, 
further, that only a correspondingly small proix>rtion of nitric acid and about 5 per 
cent, of ammonium nitrate are required. 

Experiments based upon the foregoing considerations resulted in the adoption 
of a 3 per cent, aqueous solution of ammonium molybdate, which always remains 
clear, and may be relied upon at any time to contain the requisite proportion of 
molybdenum. 

As working details of the method have already been published in this journal 
(vide abstract of author’s former paper, above mentioned), it is only necessary to 
add that, as certain chlorides are found to be prejudicial to the precipitation, the 
author dissolves raw phosphates in sulphuric acid (taking ct^re to prevent the 
gypsum formed from setting into a mass), afterwards neutralizing the portion of 
the solution taken with ammonia as far as is possible without causing a precipitate 
to fall. H. H. B, S. 

Strength of ourreut not given.— A b»tr. 
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ValiiAticn of Pboiphates aooording to their Citrate-Solubility. P. Wagner^. 
(Chem, Zeitf xxi., 906.) — In the official directions for working Wagner’s method for 
the determination of the citrate-soluble phosphoric acid in . Thomas phosphate, as 
accepted in Grerznany, it is stated as follows : ** The phosphoric acid must be 
determined by the molybdate method ; direct precipitation by magnesia gives high 
results when the percentage of silicic acid rises above a certain limit.” It appears 
from experiments which have been recently carried out in the author’s laboratory, 
that this obstacle to direct precipitation by magnesia has been overcome. The 
conclusions arrived at are as follows : 

1. If the freshly-prepared citrate-extract of a phosphate be mixed with alkaline 
citrate solution and magnesia mixture, and stirred for the customary half-hour with 
the stirring machine, the precipitated ammonium magnesium phosphate will be found 
to be quite free from Silica. It makes no difference whether the solution be filtered 
directly after the stirring is completed, or whether it be first allowed to stand for 
two hours. 

2. Though the citrate extract of Thomas slag remains practically clear, how- 
ever long it is allowed to stand, it nevertheless develops on standing a peculiar 
tendency to deposit silica on the addition of alkaline citrate, and this tendency 
increases from hour to hour, so that even with samples only moderately siliceous, a 
separation of silica takes place if the extract be allowed t6 stand for three hours 
before the addition of the alkaline citrate. When, however, alkaline citrate is added 
to freshly-prepared extract, no separation takes place, even if the mixture be allowed 
to stand for eight hours. 

3. The tendency to the separation of silica is very considerably diminished by 
the precipitation of the phosphoric acid. In a citrate-extract three hours old, no 
silica was separated when the alkaline citrate and magnesia were added together and 
the mixture allowed to stand for two hours. 

4. It follows : (a) that the precipitation by means of magnesia mixture should 
be made, if possible, in freshly-prepared extract, and (b) that to ensure the non- 
separation of silica, especially when the extract is not quite fresh, a mixture of 
alkaline citrate and magnesia mixture should be used to precipitate the phosphoric 
acid in the extract. 

The mixture of alkaline citrate and magnesia mixture is prepared as follows : 
200 grammes of citric acid are dissolved in ammonia solution of 20 per cent., and the 
solution diluted to 1 litre with ammonia of the same strength. The litre of alkaline 
citrate so prepared is mixed with 1 litre of the official magnesia mixture. 

For the determination of the citrate-soluble phosphoric acid, 50 c.c. of extract, 
either freshly prepared or not more than one hour old, are mixed with 60 ao. of the 
above precipitating-fluid, and the mixture stirred for half an hour with the stirring 
machine. If the precipitate is not filtered off immediately, it should, at any rate, not 
be left standing longer than one hour. 

The author has submitted the above modification of his process to the considera- 
tion of the chemists of the German experimental stations (cf. Analyst, April to July, 
1890). H. H. B. S. 
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REVIEW. 

The Pbinciples and Pkactice of Bbbwino. By Walter J. Sykes, M.D., D'.P.H., 

F.IC. (London : Charles Griffin and Co., Limited, 1897.) Price £1 Is. 

The appearance of a work such as this serves to remind one of the 
enormously rapid advances made during recent, years in pur, knowledge of the 
scientific principles underlying the brewing processes. On glancing through Dr. 
Sykes’s new book, the first feeling, perhaps, is one of astonishment at the vast 
number of investigations which have been undertaken by men of science with the 
object of throwing light upon the complex changes involved in the manufacture of 
beer, investigations which have in some cases earned for their authors world-wide 
renown in scientific circles. In no other ancient industry, probably, has the transition 
from the darkness of empiricism to the light of science been so rapidly effected. The 
author rightly commences his work with a discussion of the physical principles 
involved in brewing operations, a matter which is frequently ignored in treatises 
dealing with the science of brewing. To a considerable number of brewers the 
expressions density, sjyecific heat, and latent heat, convey no definite and clear 
meaning, whilst the real nature of the thermometer, and the relation between the 
two chief thermomefcric scales, are far from being clearly understood. To such 
Dr. Sykes's clear exposition will prove interesting and useful. The second chapter 
deals with the chemistry of those substances with which the brewer is chiefly con- 
cerned, and includes a short account of the construction and use of two forms of 
polarimeter which are best adapted for the examination of brewing materials — 
namely, the Laurent instrument and the half-shadow polarimeter made by Schmidt 
and Haensch. In this section an account is given of certain important groups of 
organic compounds, such as the alcohols, aldehydes, ketones, hydrazones, etc., a 
knowledge of which is necessary to the understanding of the constitution of the 
sugars. It is matter for regret that the scientific training with which the average 
brewer commences his brewing career is such as to render this account, clear as it is. 
somewhat beyond his grasp. To many, however, the addition will be very welcome. 
A full description of the more important cwrbohydrates is given, and includes an 
accurate account of all the most recent investigations, whilst the better known 
proteids and enzymes receive an amount of attention which is justified by the all- 
important parts they play in practice. As a minor point in nomenclature, it would 
appear better to employ the word glucose " only in speaking of the commercial pro- 
duct, whilst referring to the carbohydrate itself as “ dextrose,” the former word being 
at the present time somewhat indefinita It may be remarked, in passing, that thh 
analysis of commercial glucose by Bimeisel quoted on page 80 can scarcely be taken 
as representing the average composition of the sugar manufactured in this country. 
It appears to be what is often euphemistically described as a commercial analysis ” 
in which the presence of maltose is ignored and the increased cupric-reducing power 
on hydrolysis attributed solely to dextrin, which is, as a rule, present only in traces. 
An admirably clear account of the numerous researches which have been undertaken 
with the object of elucidating the c han ges -involved in the hydrolysis of starch at the 
instance of diastase is given, for which alone Dr. Sykes would well deserve the thanks 
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of all chemists desirous of knowing to what extent this most difficult problem has been 
solved^ A description of the* hop-plant and of the various constituents of the strobiles 
foSowit. The first chapter of the second part deals with that instrument which may 
be deseribed as the sheet-anchor .of the modern brewer— the microscope. A short 
account of its various parts is given, together with some useful hints to intending 
purchasers, instructions for its use, and a lucid description of the simpler bacterio- 
logical methods. Perhaps no section of this work is deserving of greater praise than 
that treating of vegetable biology and fermentation. Starting with a description of 
the Protococcus pluvialis, as a unicellular organism which may conveniently be 
used for the purpose of illustrating certain important biological functions, such as 
assimilation, respiration, and reproduction, the author passes on to a consideration of 
the life history of the yeast organism, the torulss, certain bacteria, and some common 
mould fungi To describe clearly and concisely everything of importance that has 
been thought and done in connection with the decomposition of sugar by the yeast 
organism is no easy matter, and Dr. Sykes is to be congratulated on the success with 
which he has accomplished the task. As far as possible in chronological order, and 
with a due aj^reciation of the importance of each, one finds all the chief theories of 
fermentation discussed, together with an account of the many important chemical and 
biological investigations which led up to the brilliant work of Hansen on the produc- 
tion of single-species yeast and its use on a commercial scale. A short account of 
the structure of the barley-grain, and of the nature of the interesting changes occurring 
during the process of germination, is also given. The first chapter of the third part 
deals with the composition of natural waters’ and their suitability for the production 
of different classes of beers, the remainder of the book being devoted to the subjects 
of malting and brewing, considered in their more technical aspects. The chapters 
dealing with the construction and arrangement of brewery-plant and with the 
practice of brewing are such as to add greatly to the value of the book. 

A chapter on the ills to which beer is heir, and five short appendices (one of 
which deals with Buchner's recent work on alcoholic fermentation without yeast- 
cells), bring this work to a conclusion. A description of the methods adopted for 
the analysis of brewing materials and products has been onutted, as it would, to use 
the author’s own words, ** have made the book too voluminous," and constitutes in 
itself ** a subject sufficiently large to form a separate treatise." A careful perusal of 
the work under review leads one to hope that Dr. Sykes will one day give us a com- 
panion volume dealing with this branch of the subject, b^very page bears testimony 
to the fact that no pains have been spared to render this work as complete as the 
present state of our‘ knowledge permits. It will undoubtedly be of the greatest 
assistance, not merely to those for. whom it is professedly written, but to all chemists 
and biologists who are interested in |he numerous scientific problems which the 
fermentation industries present To such it will prove not only a valuable work of 
reference but will serve the still more useful purpose of directing attention to many 
oh&ox^e points which yet call for experimental study. The illustrations are well 
exe<mM» And a corpplete table of contents and a good index add to the usefulness of 
thefeoo^"; Y • A. C. C. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS, 

The monthly meeting of the Society was held on Wednesday evening, December 1, 
in the Chemical Society’s Booms, Burlington House, the President (Dr. Bernard 
Dyer) occupying the chair. 

The minutes of the previous meeting were read and confirmed. 

The President read the following list of officers for the ensuing year, as proposed 
by the existing Council for election at the annual meeting : 

President. — Bernard Dyer, D.Sc. 

Vice-Presidents (who have filled the office of President). — M. A. Adams, F.RC.S. ; 
A. H. Allen ; Sir Chas. A. Cameron, M.D., F.R.C.S. ; A. Dupre, Ph.D., F.R.S, ; Otto 
Hehner; Alfred Hill, M.D., F.R;S.E. ; J. Muter, M.A., PKD., F.R.S.E. ; Thos. 
Stevenson, M.D., F.R.C.P. 

Vice-Presidents (who have not filled the office of President). — A. P. Aitken, 
D.Sc., F.R.S.E. ; W. W. Fisher, M.A. ; J. A, R. Newlandaw 
Hon. Treasnrer.^Vj. W. Voelcker, A.R.S.M. 

Hon. Secretaries. — E. J. Bevan, Charles E. Cassal. 

Other Members of Council. — Bertram Blount, Sidney Harvey, C. G. Moor, M.A., 
F. Wallis Stoddart, Walter J. Sykes, M.D., John White, W. C. Young. 

The names of those members of the Council who do not retire this year are 
R. Bodmer, A. Wynter Blyth, M.R.C.S., A. C. Chapman, S. Rideal, D.Sc., J. E. Stead, 
J. A. Voelcker, M.A., B.Sc., PbuD. 

Mr. Leonard E. Boseley, analyst to Messrs. James Keiller and Sons, of Silver- 
town, was proposed for election as a Member of the Society, and Mr. — O’Shaugh- 
nessy, assistant to Mr. H, Droop Richmond, as an Associate. 

The following papers were read : 

“ Milk Analysis and Certification.** By James Edmunds, M.D. 

“ A Method of Estimating Tannic Acid by Means of the Polarimeter.” By 
R. F. Wood-Smith. 

“ A Butter Eighteen Years Old.” By B. G. Clayton. 

“ Note on Mineral Matter in Commercial Bleached Ginger.” By E. J. Bevan. 
The following gentlemen were elected members of the Society : Mr. S. H. 
Collins, F.I.C., Assistant Agricultural Chemist to the Indian Government; Pro- 
fessor James Hendrick, B.6c., F.I.C., the University, Aberdeen ; Mr. W. H. Jackson, 
Analyst to the West Yorkshire Coal and Iron Company ; and Mr. E. H. Roberts, 
Analyst to the Da|ry Supply Compapy, Ltd! 
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On the proposal of Mr. seconded by Mr. Chapman, Mr. John Hughes 

and Mr. Bertram Blount were appointed auditors of the Society’s accounts for the 
year. 

The Pbesid^t annowoed that^ althot^h the Annua! Dinner would take place 
on Tuesday, January 18, th^ ^or the election of officers, etc., would 

not take place until February, when it would be held in conjunction with the ordinary 
meeting. 


AN IMPKOVED MILK-SCALE. ; 

By H. Dboop Eichmond. 

(Bead at the Meeting^ Nov, S, 1S91.) 

When determining the density of milk, it is frequently a matter of convenience to 
make the estimation at the temperature at which the milk happens to be, instead of 
adjusting it to the normal temperature. When this is done, it is necessary to make 
a correction to ascertain the value at 60^ F. 

Vieth has published a set of tables (Analyst, x. 70) founded on those of Fleisch- 
maun, and these I have found correct ; numerous experiments have shown that the 
difference between the density at 60° F. shown by Vieth’s tables, and that actually 
determined, very rarely exceeds 00002. 

Seeing the favour with which slide rules are regarded at the present time, it has 
long been my desire to incorporate a corrector of specific gravity with the milk- 
scale.” I have now succeeded in doing this. On the body of the instrument the 
temperature is engraved, each degree of temperature being of dimensions corre- 
sponding to the increase of specific volume (specific volume of milk at 32'' F. ^1) ; 
on the slide the scale of specific gravity is marked, each degree having a value 
inversely proportional to the increase of expansion with the specific gravity. To use 
the instrument, the specific gravity found (i.e., the apparent specific gravity deter- 
mined in glass vessels) is placed against the line 60° F. (marked with an arrow) ; the 
true specific gravity is read off against the temperature at which the determination 
was made. 

The milk-scale” is now made by Messrs. Baird and Tatlock, London, with the 
addition of the specific gravity corrector. 

Discussion. 

The Pbesident said that very many analysts were already much indebted to 
Mr. Eichmond for the time saved in calculation by the use of his milk-scale, and 
the introduction of the modification how described would add to their obligation. 

Mr. A. W. Stokes said that the working of the scale was greatly facilitated by 
the use of a simple index, made by bending a fiat piece of metal, a plan which he 
had found to answer better than any of the other devices made, whieh were more or 
less complicated. 

The Pbesident said that an ingenious little apparatus of a nature somewhat 
similar to that mentioned by Mr. Stokes had been introduced some time previously 
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1^, Mr. Ckuniil. Among advant^^ such a device was that it prevented the 
temptation to make ink-marks on the scale. 

[Nqi!B. — A s the question of pointers was raised in the discussion, I may point 
out that the first was used by Mannheim nearly fifty years ago on the slide-rule. It 
was first applied to the milk-scde by A. E. Johnson, the moet recent improvement 
being the use of a vernier instead of a pointer, as proposed by Sykes.] H. D. B. 

NOTE ON THE GBADUATIOK OP LEJTMANN-BEAM BOTTLES. 

Bv G. E. Scott-Smith and A. B. Bbable. 

(Bead at the Meeting, Nov. 3, 1897). 

Ik estimating the amount of fat in milk, we have recently been much perplexed by 
the occurrence of a great discrepancy between the results of the Leffinann-Beam and 
Werner-Schmid processes. This was the more surprising as the two methods had 
given US very concordant results in the past. 

We first directed our attention to the reagents used. The amylic alcohol was 
.purified by shaking with brine to remove any ethylic alcohol which might be present. 
It was then allowed to stand for twenty-four hours over potassium carbonate, and 
was then distilled. That portion distilling between 128° C. and 131“ C. was used for 
the experiments. The sulphuric acid was found to be of the specified strength as 
calculated from the specific gravity (1*843). Using these purified reagents no better 
results were obtained. 

A mixture of amyl alcohol and hydrochloric acid some weeks old was compared 
with a mixture prepared from the same reagents a few minutes before use. Experi- 
ments were made at the same time in which the quantity of sulphuric acid used was 
slightly varied, a constant volume of 15 c.c. of milk being used in each case. The 
volume of fat thrown up was noted after whirling one, two, three, four, and five 
minutes respectively, with the following results : 


1 

( 

, ... i 

In one 
minute. 

Fat per Cent. 

In two i In three j 
minutee. j minutes. | 

In four 
minutes. 

1 In five 
j minutes. 

Using 9 c.c. HgSO^and “ old ** amyl 
alcohol mixture 

3-7 

3-3 

: 3-3 

3-3 

; 3'3 

Using 9 c.c. H28O4 and ** new ** amyl 
idcofaol mixture 

3-7' 

3-3 ! 

! 3-3 ! 

3-3 

1 3-3 

Using 10 c.c. H2SO4 and** old ” amyl 
^ohol mixture 

3-7' 

i. 3-3 

; 3-3 

3-3 

3-3 

Usmg 10 c,c. H2SO4 and ** new " amyl 
alcohol mixture ... 

1 

i 3-7 

: 3-3 

I 

1 

! 3-3 

3-3 

3-2 


After whirling for one minute the separation was not sharp, as the layer of fat 
contained a large quantity of flocculent matter. After two minutes* whirling the 
^pargition of the fat was almost complete, and after three minutes the separations 
were always sharply defined'. These results are satisfactory, in so far as they show 
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that the amount of sulphuric acid can be varied to a moderate extent without affecting 
the accuracy of the results. 

Being convinced that our reagents were pure and that our method of procedure 
Was correct, we attempted to find whether the source of error lay in the graduations of 
the bottles. We were aware that attention had been directed to the fact that it was 
necessary to calibrate the bottles before use, but we could not find a ready method 
for effecting this. As the 80 divisions on the neck of the bottle represent collectively 
a volume of only 1*2 c.o., the calibration is attended with difficulties which are not 
met with in many other cases. 

We first attempted to calibrate the bottles by running in water from a fine 
burette, but this method was found to be useless, as an error of i 0*05 c.c. per 
10 divisions corresponded to 0*3 per cent, of fat, and in practice an error of this 
magnitude was unavoidable, chiefly owing to the tendency of the water to adhere to 
the sides of the neck of the bottle. 

In later experiments proof-spirit was used, and the liquid weighed instead of being 
measured. In each case the bottle was filled up to the lowest division (number 80) 
with the spirit, and weighed carefully. More spirit was then run in from a small 
pipette until the liquid stood at the 70th division, when the bottle and its 
contents were again weighed, and this procedure was repeated at each 10 divisions 
until the liquid had reached the zero-mark of the bottle. This method appears to 
provide a ready and fairly rapid method of checking the accuracy of the graduations. 
It overcomes completely the difficulty due to adhesion of the liquid to the neck, 
without the inconvenience and necessity of whirling, with consequent liability to 
change of temperature and correction for expansion. If a balance turning to half a 
milligramme be used and the calibration conducted expeditiously, the loss of alcohol 
by evaporation is insignificant, and the use of mercury, with its objections, is 
avoided, the slightly greater accuracy obtained by the use of the latter being little or 
no advantage compared with the greater tediousness of the method. If the tem- 
perature of the balance-room is constant, no correction need be applied, as only the 
relative volumes of the graduations are required. The following are some of the 
figures obtained : 


Weight of spirit io grammes ; 

1. 

2. 3. 

L 

5. 

6. 

7. 

8. 

80 to 70 divisions 

•114 

-117 -144 

•141 

•156 

•155 

•134 

•150 

70 to 60 

•095 

•150 145 

•149 

•145 

•160 

•145 

•129 

60 to 50 

•107 

•102 -158 

•142 

•142 

•150 

•161 

•161 

50 to 40 

•141 

•119 -143 

•131 

•150 

•151 

•146 

•145 

40 to 30 

•145 

•149 -150 

•134 

•150 

•134 

•144 

•167 

30 to 20 

•148 

•158 -143 

•150 

•150 

•166 

•160 

•157 

20 to 10 

•151 

•147 153 

•142 

•160 

•151 

• '150 

•148 

10 to 0 

•142 

•157 -150 

•158 

•150 

•146 

•166 

•150 

Total weight Of alcohol (in 
grammes) 

1-042 1-099 1-186 

1-147 

1-193 

1-203 

1-185 

1-197 


These figures show how very imperfectly the bottles are graduated by the manu- 
facturers, and how necessary it is to check each bottle before use if the ^ Leffmann*^ 
Beam process is to be relied on. Thus, if No. 6 bottle were used, and the reading 
taken between divisions 80 and 50, the amount of fat shown would be 2*7 per cent., 
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mstead of the 3 per cent actuaJly present In the miilc. In the case of bottle No. 1, 
if the reading were taken between the 50th and 80th divisions, a milk containing 
2-^ p&t cent, of fat would show 3 per cent. 

Bottles Nos. 3 and 5, on the other hand, are much more evenly graduated than 
any of the others in this series, and these two bottles have been found in practice to 
give fairly good results. Another set of bottles, calibrated in the same manner as the 
first set, showed that the scale in each was very uniformly graduated, but all the 
divisions were slightly too large. Hence the percentage of fat indicated was rather 
less than the true amount present, but the error was not sufficiently great to prevent 
the bottles being used. 

DisgussioN. 

Mr. A. W. Stokes agreed with the authors that the best liquid to use was 
alcohol, which possessed, among other advantages, that' of being able to pass easily 
down a very narrow tube. He thought, however, that in filling the bottles with a 
pipette an error might arise through drops of liquid dinging to the sides of the tube, 
unless care was taken to get rid of such drops by rotating the bottle after the liquid 
had been added. 

Mr. Kichiuond thought that alcohol was not a desirable fluid to use on account 
of its sensibility to changes of temperature. No provision seemed to have been made 
by the authors for obtaining a constant temperature. He thought it ought to be 
constant to a tenth of a degree, as otherwise the expansion or contraction of the 
alcohol would give rise to a distinct error. He had himself obtained excellent 
results with water. As far as he could remember, the bottle No. 3 was exactly 
correct, according to a specification which he had drawn up for Messrs. Baird and 
Tatlock, and to which all bottles supplied by that firm were made. He had found 
that a satisfactory method of calibrating these bottles was by means of a finely 
divided rule. He had not himself used the Lefl^mann-Beam process at all for about 
two years, but had previously used about two or three hundred of the bottles, and 
had always found them to be excellently graduated. He could not say whether 
they had fallen off in character ; but from the results shown in the paper this would 
seem to be the case. 

Mr. Hehner said that faulty graduation was not found merely in Lefiinann*' 
Beam bottles, but in almost every other kind of measuring instrument. He had lately 
checked the graduation of a number of burettes, and had found that out of a dossen, only 
three came up to the requirements of an ordinarily careful analyst, the other nine being 
from 1 to 1*7 per cent. out. Too much trust had been put in the makers of scientific 
instruments in this matter, and he certainly thought that every burette and pipette 
should be checked before being used, as had been suggested by Mr. Richmond years 
before. 

The President said that he had no experience of Leffmann-Beam bottles, but 
he had used a set of Gerber bottles for a long time, and had never met with any 
discrepancies such as would indicate inaccurate graduation. Occasionally the results 
did not agree very closely, but this had generedly been due to imperfect whirling 
before the use of the apparatus had been thoroughly mastered. It was very whole- 
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801^0 indead for papers of this kind to be brought before the. Society. Most ahi^yata 
hadr had experiences similar to those which Mr. Hehner had mentioned, and bad 
grown cautious in accepting the graduation of ^e instrument mtliers. It was npt 
merely in instruments for the measurement of capacity that errors were found. 
They were very common indeed in hydrometers, even of a fairly expensive kind, and 
even in thermometers, which were so very easily tested. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

The Determination of Fat in Watered Milk, Human Milk, Humanised Milk, 
and €k>nden86d Milk. J. Froidevauz. {Jour. Pharvi. Chim., 1897, vi., 485-489.) — 
In the author’s opinion, the most exact method of determining fat in milk is to 
precipitate the fat, together with the casein, by means of a dilute acid, and to extract 
the precipitate with ether But in the case of the milks cited above, coagulation is 
incomplete and clear filtration not possible. The author accounts for this by the fact 
that normal cow’s milk contains a large amount of soluble calcium salts (from 6 to 
7*5 grammes per litre), chiefly phosphates, which largely assist the coagulation ; 
whereas human milk only contains from 1-6 to 2-8 grammes per litre. In the case of 
humanized milk the cause is the same, as the phosphates are precipitated by the 
sterilization, and only partially redissolve On cooling. Similarly, condensed milk, 
when diluted, according to the directions, with four or five parts of v/ater, contains 
only 3*5 to 4 grammes of mineral matter per litre. Experiments showed that the 
added sugar played no part in the imperfect coagulation, which was entirely due to 
the small proportion of salts. 

On these facts the author has based the following process, which he has found 
rapid and exact, and applicable in every case. It consists in precipitating the casein 
and fat with a solution prepared by mixing about 70 grammes of freshly precipitated 
calcium phosphate with 12 c.c. of glacial acetic acid and about 250 c.c. of water, 
and making the solution up to 2 litres. In the determination 90 c.c. of this solution 
are mixed with 10 c.c. of the milk, the precipitate filtered off, dried, and extracted 
with ether in a Soxhlet apparatus. If required, the lactose may be determined in the 
filtrate in the usual way, after adding a few drops of potash to facilitate the precipi- 
tation of the cuprous oxide. 

In the case of condensed milk, 10 grammes are diluted with warm water, the 
mixture cooled, made up to 100 c.c., and 10 c.c. taken for the estimation. C. A. M. 


Action of Micro-organisms of Milk on Indigo- Carmine. L. Vaudin. 
(Ann. de Chim. Analyt,, vol. ii., pp. 441*445.) — From a series of experiments made on 
the decolorization of indigo-carmine by milk, the author agrees with Duclaux in 
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attributing this reaction to tbe inflnenoe pf microbes, an^ not to the action of 
albuminoids. He suggests that the addition of alkalies and antiseptics ta milk 
should be prohibited, and that the deoolorization test should be applied to all milk 
offered for sale, the minimum permissible standard of time ensuing before dpcolorissa* 
tion occurs being fixed at twelve hours at temperatures below 15'" G., eight hours at 
15“ to 20** C., or four hours above 20“ C. €• B. 


Estimation of Volatile Fatty Acids in Butter. E. Wrampelmeyer. 
{Landw. Versuchssty 1897, xlix., 215 ; through Chem, ZeiL Bep., 1897, 269.) — In 
carrying out the Leffmann-Beam process (c/. Analyst, xxL, 259), the author dissolves 
the batter soaps in 250 c.c. of well-boiled hot distilled water, adds one drop of 
indicator and 50 c.c. of sulphuiic acid (strength not stated). The whole is then 
distilled in a current of superheated steam, which is introduced into the flask through 
a tube reaching below the level of the liquid; and the vapours are made to pass 
through a condenser at least 0*5 metre long. The steam is obtained from distilled 
water free from C 02 > and is superheated by means of a fiat flame burner during its 
passage along a copper tube 30 cm. long and 1*4 cm. in diameter. By working in 
this manner, the amount of deoinormal alkali required by 5 grammes of the butter- 
fat is increased some 5 or 6 c.c., and as the figures yielded by pure margarine 
remain the same as in Wollny’s process, the delicacy of the test is thus raised 
15 or 20 per cent F. H. L. 

On Uie Compulsory Addition of Sesame-Oil lo Margarine, von Baumer. 
{Zeit. angew, Chem,, 1897, 749-751.) — By an imperial statute of July 4, 1897, it was 
made obligatory on all margarine manufacturers in Germany to add at least 10 per 
cent of sesame-oil to their products, so that any subsequent admixture of the 
margarine with butter might be readily detected by Baudouin's reaction. 

In the author’s opinion, such an addition is absolutely useless, for, apart from 
the fact that the margarine and butter industries are frequently carried on by the 
same individuals, and that the greater part of the admixture of margarine with 
butter takes place in large factories, where obviously margarine containing sesame- 
oil would not be used for the purpose, it is pointed out that Baudouin’s test cannot 
always be regarded as conclusive. Thus it was shown by Spampani and Daddi 
{Staz. Sper, Agric. Ital., 1896, xxix.) that the fat from the milk of goats whose fodder 
had contained sesame-oil gave Baudouin's reaction. 

Of various vegetable coloring matters examined by the author, only one — 
turmeric — gave the same colour as sesamchoU with hydrochloric acid and furfural. 
But although turmeric gave the pink colour iHth hydrochloric acid alone, it was not 
possible to subsequently test for sesame-oil by adding furfural (C/. Analyst, this 
voL, p. 335.) 

In the case of yellow and orange coal-tar colours, the foUowing gave a pink 
coloration with hydrochloric acid alone : (1) Ponceau. (2) Orange II., i3-naphthol 
orange,, tropasolin 000 No. 2. (3) Acid yellow G, the sodium salt of amido-aso- 

bensene sulphonic add. (4) Dimethyl aniline orange, the sodium salt of dimethyl- 
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amido^aaso^benzene-mono^sulphonic acid. (5) Metbanil yellow S, the sodium salt of 
a dfimi^honic acid of phanyl-amido-azobenzene. 

In the case of the two first, it is suggested that the colour xoight have been due 
to impurities. Butter-fat colored with any of these gave exactly the same colora- 
tion with hydrochloric add alone as that shown by sesame-oil with hydrochloric acid 
and furfural ; and although the author has no knowledge that these are employed to 
colour butter, there is nothing to exclude their use, whilst it is possible that other 
coloring matters may behave in a similar manner. G. A. M. 

Estimation of Glycerol in Wines. F. Bordas and S. de Baoskowski. {An7i, 
de Chim, Analyt,, vol. ii. [20], pp. 381-383.)— The first step is to separate the glycerol 
by distillation in a current of steam. This is effected by heating 25 c.c. of the wine — 
previously neutralized by potassium hydroxide — in a short-necked 300 c.c. flask 
immersed in a brine-bath, the temperature of which is gradually raised to 110‘' C. 
The removal of the alcohol and more volatile substances is facilitated by connecting 
the apparatus with an exhaust ; and as soon as these are all distilled, a current of 
steam is passed through the liquid in the flask (still kept at 110’’ G.) during three 
hours, when the glycerol distils over. At the close of the operation the action of 
the exhaust is continued until the delivery-tube is thoroughly cooled down. The 
distillate containing the glycerol is then made up to 200 c.c. for titration. When 
the wine is poor in glycerol, 50 c.c. should be taken for the experiment, in which 
case the steam is passed for an extra half-hour. A condenser at the rear of the 
receivers prevents any increase of pressure in the distilling flask. 

The glycerol is estimated colorimetrically : four test-tubes are taken, into each 
of these' 5 c.c. of the before-mentioned solution are placed along with exactly 
2*6 O.C. of pure concentrated sulphuric acid, and 0-5, 1, 1*5, and 2 c.c. of a solution 
of potassium bichromate (24 grammes per litre) added to them respectively. The 
contents of one of the tubes will, after boiling, exhibit a yellowish-green tinge, and 
this one is selected as the basis for a second series of tests wherein the quantities of 
bichromate added are graduated by one-tenth of 1 c.c. above and below the quantity 
employed for the tube in question. From this series is selected the tube immediately 
preceding that one in which the liquid is of a slightly yellowish-green tint ; and 
since 1 c.c. of the bichromate equals 0*0025 of glycerol, the volume of bichromate 
employed, multiplied by five, gives the quantity of glycerol per litre of wine. In 
case of doubt between two tubes, the mean is taken, but such instances are hardly 
likely to occur. 

In very sweet wines the complete extraction of the glycerol is prevented by the 
opposition of the syrupy residue to the penetration of the steam. G. B. 

On the MioroBCopioal Examination of Food Substances. A. Hebebrand 
{Forach. Ber,^ 1897, iv., 306, 307.)— -The author has found a preliminary treatment 
id the substance (suspended in an alkaline solution) with chlorine to give the most 
satisfactory results, both as regards the cleiarness of the structure and the quantita- 
tive estimation of foreign shbstances. In his experience, the reagents usually 
er^loyed, such as aqua regia and caustic soda, act too energetically in many instances. 
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and cau^ the proportion of foreign substanoe to be different from what it was in the 
original sample. Or if, on the other hand, weaker reagents are used, the stmetore 
does not appear with sufficient clearness. 

A small quantity of the finely-powdered substance is mixed with 10 to 15 c.c. of 
a solution of 7 grarhmes of dry sodium carbonate in lOO c.c., and chlorine passed in 
for a few minutes (from two to ten, according to the nature of the substance), tare 
being taken that the reaction remains alkaline. The liquid is then diluted with 
water, and the bleached material separated, washed twice with water, and examined. 

This method is claimed to give especially good results with starches, and in some 
cases has enabled the author to make a correct quantitative determination of rye 
meal in the presence of wheat meal owing to the former being attacked by the 
chlorine much more rapidly than the latter. The results, however, cannot always be 
relied upon. C. A. M. 


Oopaiba Balsam and Guijun Balsam. L. F. Kebler. (Amer, Jour. Fharm., 
1897, Ixix., 577-579.) — The different products described in the U.S. Pharmacopceia 
as balsam copaiba, oil of copaiba, mass copaiba, and resin oopaiba, are derived from 
shrubs and trees of the genus Copaiba, all of which, with the exception of two African 
species, are natives of tropical America. According to J. C. Umney, the substances 
obtained from the latter differ very much from the more common American products. 

^ The author has examined a large number of commercial samples, with the object 
of obtaining data as to their composition. In every case his modification of the 
glacial acetid acid test (AniAr, Jour. Phann.^ Ixvii., 394). was found reliable for the 
detection of Guf jiih babam. The samples in the subjoined table marked ' copaiba’ are 
said to be representative of the commercial article. Of the Para samples, all are 
good with the e^toeptioii of thait with a specific gravity of 0*9874 at 15" C., which in 
the author’s opinion . Is not % hormal Para oq^iba, but a more concentrated oleo- 
resin. The soUdifiable copaiba may also be taken to fairly represent those found in 
commerce.^ The author has never met with a sample with a specific gravity below 
0*9800 at 15" C., which solidified WiU : 


Source. 


iKindof 


!W 


«ro, I 


’Permt 


BoiUug' , 8p. gr. 
point of I of such 
such Oil I Oil at 
C". ' 15" C. 


; .Sp. gr. 

I of steam- 
! diatillod 
i.>il at 
i 15“ 0. 


bp. gr. 

of BtCMUA- 

distiUod 
Oil at 
25“ C. 


Cartbagena 
South America 
Central America : 
Colleoted in 1846 
South America ... 


Oopaiba 

ff 

>> 

Pftrft 


0*9860 0*9006; 


0*#16 
! 0 *^96 

(mio 


! o*9ew 


0-9879 

0-9467 

0-9881 

0-9900 


0-9818 

0*9116 


58 

56 

76 

69 

90 

88 

64 

99 


: 360-265 
953-268 
960 274 

963- 270 
968-270 

964- 268 
“8-265 

5-268 


0*92071 

0*9174; 

0*92311 

0*91161 

0*9100i 

0*9846 

0*9150 


0-8997; 

0*9014 

0*9132i 

0*9036: 

0*9079: 

0*9093 

0*9019; 

0*9951; 


0-8981 
0*9000 
0-9067 
0-8978 
0 9066 
0-9037 
0-9100 
0-9043 


0>0146 

HolidifiaMalO'flSae 


0- 9161- 90 1954 — i 0-8936; 0-8904 

1- OOO - 38 i 860-269 0-9283! 0-9201! 0-9172 


Commerce 

tf 


Gurjufl j0-d676 
„ ! 0-9796 

i 0-9681 


0-9516 — 
0-9733 54 
0-9476 66 


— I 0-9200j 0-9146 
346-268 0-9202i 0-9192; 0-9141 
340-260 0-91461 0-9930! 0-9176 
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The demand for solidifiable copaiba, mass copaiba, and resin copaiba, is very 
Umiited, and the article most in use is a copaiba containing 40 to 60 per cent, of oil 
In the U.S. Pharmacopoeia only the solidifiable balsam copaiba (properly an oleo> 
r^in of copaiba) is recognised, and the author considers that the official require- 
ments for it are inadequate* Thus he states that the residue is not necessarily 
brittle in the absence of any fixed oil, that the range of specific gravity is too low, 
and that a better limit would be 0*9800-10173. The test for Gurjun balsam, by 
heating the substance to ISO*" C., is said to be erroneous, for none of the samples 
examined congealed at that temperature, but only became slightly more viscous. He 
considers that more stringent tests are required for resin copaiba, since at present 
almost any resin wiU answer the requirements. C. A. M. 


Detection of Turmeric in Powdered Bhubarb. A. Jaworowsky. (PharvL 
Zeits, BuasL, 1897, xxxvi,, 643 ; through Ciiem. ZeiL 1897, 281.) — One 

gramme of the sample is shaken for some minutes with 10 c.c. of chloroform, the 
liquid filtered, diluted with fifteen times its volume of petroleum spirit, and divided 
into two portions. One is shaken with 2 or 3 c.c. of sulphuric acid and the other 
with 1 or 1*6 c.c. of a saturated solution of borax. If the rhubarb is pure, the 
chloroform has a straw-yellow colour, which disappears on dilution. On addition of 
sulphuric acid, the acid becomes brown, and the rest of the liquid remains colorless. 
The borax causes no change. In presence of turmeric, the chloroform is yellovidsh- 
brown, and exhibits a green fluorescence. Petroleum spirit yields a flocculent 
yellow precipitate, but neither the colour nor the fluorescence of the chloroform is 
affected by it. The sulphuric acid itself is colored a magenta red, which quickly 
alters to a red and then yellow-brown ; the other liquid turns violet. The borax 
solution becomes violet, but the spirituous layer is unchanged in its appearance. 

F. H. L. 


, The Important Constituents of Taraxacum Boot. L. S. Sayre. {Amer, 
Jour, Pharm.f 1897, Ixix., 543-546.) — The most important constituents identified by 
the author in taraxacum root are ; (1) a resin, soluble in chloroform and ether, and 
insoluble in alcohol ; (2) a resin soluble in alcohol ; (3) taraxacerin, a white, wax-like 
substance; (4) a bitter principle, taraxacm, which in concentrated solution is pre- 
cipitated by many alkaloidal reagents. 

Attempts to isolate the bitter principle in crystalline form all proved unsuccessful, 
for it was found impossible to obtain crystals free from oleo-resinous drops, though 
acetone appeared to be the most promising solvent. 

Taraxacerin, the wax-like body referred to abpve, separates from alcoholic 
solution in cauliflower-like forms. It melts at about 45^ C., and has an empirical 
formula corresponding to C^H^gO, or a multiple of this. 

— The amount of ash in one sample of the root dried at 100* 0., was 11*13 per 
cent, with the following composition : 
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Silica 

Per cent 

43-27 

Alumina 

... 18-07 

Ferric oxide 

0-80 

Calcium oxide 

5-76 

Magnesium oxide 

... 6-60 

Potassium oxide 

13-83 

Sulphuric acid (SO4) 

4-22 

Phosphorus pentoxide ... 

trace 

Carbon dioxide 

6-63 

Chlorine 

1-20 


100-27 


ORGANIC ANALYSIS. 

Examination of Wax. G. Buchner. {Zeit. fiir dffcnt. Chemie, iil, 570.) — 
In the Chem. Bevice ilber die Felt und Harzindmtrie^ 1897, p. 261, K. Dietrich pub- 
liebed some results obtained on examining bees-wax by Hubl’s method and by 
Henriques’ cold saponification method, leading to the conclusion that the constants 
obtained by Hiibrs method are not always to be depended upon. The author has 
examined two samples of bees-wax, of unquestionable purity, by both methods, 
(a) by dissolving in 25 c.c. of warm petroleum benzine in the ordinary way, whereby 
some loss of benzine by evaporation is sustained, and (5) by dissolving under special 
j^recautions, to avoid such loss. The following results were obtained : 

HOBti’s Method. 

I. II. 


Acid number 


(») 

18-37 

18-60 

(») 

17-23 

(i) 

17-76 

Ether number ... 


75-98 

75-81 

76-98 

74-60 

Saponification number 

» . • 

94-35 

94-31 

93-21 

92-36 

Ratio 

. . . 

4-15 

4-10 

4-41 

4-20 


Henriques’ Cold Saponification Method. 

Petroleum benzine boiling at 100'* to 150’ C. 

I. II. 


Acid number 


(a) 

39-48 

(*) 

19-48 

(<r) 

19-11 

(h) 

19-11 

Ether number 


72-81 

72-81 

72-81 

72-81 

Saponification number 

• » • 

92-29 

92-29 

91-92 

91-92 

Ratio 


3-74 

3-74 

3-90 

3-90 

Petroleum benzine boiling at 

50° to 80” 

C. 


Acid number 


I. 

(a) 

18-39 

(J'i 

19-48 

(a) 

17-64 

II. 

(i) 

19-11 

Ether number .. 


63-60 

71-09 

54-53 

68-16 

Saponification number 

... 

72-99 

90-57 

72-27 

87-27 

Ratio 


2-91 

3-65 

3-09 

3-56 
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The lower the boiling-point of the benzine, the more difficult is it to effect 
the solution of the wax, and the* more incomplete is the saponification. For cold 
saponification, petroleum bOnzine boiling at 100* to 150* C. is indispensable ; but the 
results obtained are very exact, sui^assing those yielded by Hubl’s method. Hiibl's 
method has, however, the advantage of rapidity of execution. H. H. B. S. 

Examination of Eose-OiL P, Bietze. (Beprint from SUdd, Apoth. Zeit, 
1897, No. 89; through Ghem, Zeit. 1897, 288.) — The author states that 

geranium-oil can be detected in rose-oil by determination of the saponification 
number, and he has obtained the following values for this constant in different 
specimens of the two substances : Kose-oil from Germany, 8*6 ; Bulgaria, 9*2 ; 
Turkey, 8*9 ; geranium-oil from France, 59*1 ; Africa, 53*1 ; Spain, 75*3 ; India, 
32*5. He also suggests the annexed specification : Genuine rose-oil should have a 
specific gravity not exceeding 0*870 at 15* ; its solidifying point should not be lower 
than 15* or 20*; its saponification number not higher than 9*5 or 10; and its rotatory 
power in a 100 mm. tube at 20* C. not more than —1* 30'. F. H. L. 

Properties of Some Essential Oils. Eeports of Sohimmel and Co. and 
H. Haensel. {Deutsche Ghem. Zeit,^ 1897, xii., 385.) — Oil of Bay. — When freed 
from terpenes this oil separates into two immiscible layers ; the upper one is yellow 
and has a sp. gr. of 0*9533 ; the lower is a brown commercial product, sp. gr. 1*0358 ; 
and the terpenes themselves have a sp. gr. of 0*8146 (all at 18* C.). 

Oil of Aniseed. — This is liable to be adulterated with oil of fennel and 
stearoptene. 

Oil of Cananga is largely sophisticated with cocoa-butter, which raises the 
saponification number; but as other esters (Ylang-ylang oil), boiling at a lower 
temperature, are apt to be present, this test alone is not Batisfa<ctory. Its behaviour 
with alcohol and in a freezing mixture are, however, characteristic : 



8p. gr. 

Rot. Power. 

Sap. No. 

Solubility in 
VoIb. of 95 per 

Behaviour in 
Freezing 

Pure Cananga, crude 

0-916 

- 21° 27' 

17*8 

cent. Spirit. 

0*5 to 2. 

Mixture. 

Liquid. 

,, ,, refined 

0-916 

- 20° 48' 

16*0 

ft 

n 

Mixed with cocoa-fat 

0-919 

-17° 1' 

83*7 

Sep. of oil. 

Becomes buttery. 

Ditto and rectified... 

0-908 

-21° 50' 

14*4 

0-5 to 2. 

Liquid. 


Oil of Cardamoms. (1) From Malabar. — Sp. gr., 0*943 ; rot. power, -h34* 52' 
at 19* ; sol. in 4 parts of 70 per cent, alcohol ; sap. no., 137 (? 13*7). Contains acetic 
acid, cineol, and dextro-terpineol. (2) From Siam. — Sp. gr., 0*905 ; r. p., +-38* 4' 
at 42* ; sol. in 1*2 parts of 80 per cent, alcohol ; sap. no., 18*8 ; after acetylation, 77*2 
( = 22*5 per cent, of borneol). Contains -hbomeol and camphor. (3) From Cameroous. 
— Sp. gr., 0*907 ; r. p., - 20® 34' ; sol. in 7-8 parts of 80 per cent, alcohol. Contains 
cineole. (4) Oil of Graim of Paradise. — Sp. gr., 0*894; r. p., —3* 58' ; sol. in 10*11 
parts of 90 per cent, spirit. 

Oil op Cbdab-wood. — Cedrene, the hydrocarbon of this oil, after distillation 
over sodium, boils at 131*-132* at 10 mm, pressure ; its r. p. is - 47* 54' ; and it is a 
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sesqtuteipene. With chromic and glacial acetic acids it yields a ketone (cedrone), 
boiling i^t 147** to 151'’ (7*5 mm.). Its oxime boils at 175'’ to 180" (8 mm.), and forms 
an acetate boiling at 185" to 190" (9 mm.). By reduction with sodium in ethereal 
solution the ketone gives liquid isocedrol (b.p., 148" to 151" at 7 mm.), the benzoic 
ester of which boils at 221** to.223" G. at 6 mm. 

Oiii OF Gitbon. — F or this and the two next oils, the Italian Government has 
specified the following <far too severe) requirements: Sp. gr. at 15", 0*857 to 0*862; 
r. p. at 20", between + 57" and + 67" in a 100 mm. tube. When 50 c.c. are frac- 
tionated, the first 5 c.c. distilled must have an optioity not exceeding 5" less than the 
original oil. (According to Soldiani and Bert^, when half the oil is distilled the 
distillate should have a r. p. higher than that of the residue, and also than that of 
the sample.) 

Oil of Obange. — S p. gr., 0*847 to 0*853 at 15" ; r. p., +96" to 98" at 20". 

Oil of Beboamot. — Sp. gr., between 0*882 and 0*886 at 15“ ; r. p., between 
+ and + 20" at 30" ; the ester content, determined on 2 or 4 grammes of the oil 
with normal potash in a flask fitted with inverted condenser, not below 30 per cent. ; 
5 grammes evaporated on the water-bath not to leave more than 6 per cent, of 
residue ; must be soluble in 0*5 vol. of 90 v/v* alcohol, and remain clear on further 
dilution. 

American Fir-oil {Pinufi syhestris). — Sp. gr., 0*884; r. p., -24" 8' at 18"; 
sol. in 8 or more parts of 90 per cent, spirit with slight turbidity ; sap. no., 34*8 
(the ester is probably bomylic acetate ; if so, it equals 12*1 per cent.). The English 
oil is also Isevorotatory, while the German ^and Swedish specimens are dextro- 
rotatory. 

Hemlock-oil {Abies Canadensis). — Sp. gr., 0*911 ; r. p., -25" 22' at 16". Gon- 
tains 38 per cent, of Isevorotatory bomylic acetate, also laovorotatory pinene, and is 
sol. in 1 or more parts of 90 per cent, alcohol 

Spruce-oil {Picea nigra or alba L.). — Sp. gr., 0*913; r. p., -23" 50' at 81"; 
sol. in 0*5 vol. of 90 per cent, alcohol, and yields with 5 vols. a strongly opalescent 
liquid. It also contains losvorotatory bomylic acetate and laevorotatory pinene, and 
cannot be distinguished either by odour or otherwise from the previous oil. 

Guaiacum-oil in its normal state melts at 45" or 50" ; but for the preparation of 
essences a more fluid sort is preferred, which remains liquid at summer temperatures. 
The crystalline alcohol, guaiacol, is odourless. The oil forms a favourite perfume, 
and is used in soap. 

Oil of Myrrh. — Bisabol myrrh, coming from the interior of Somaliland, has 
been investigated by Tucholka. On shaking out the alcoholic resin solution with 
petroleum spirit, evaporating the solvent and distilling the residue with steam, a 
pale-yellow limpid oil was obtained, having a characteristic odour, the yield being 
7*8 per cent. Dried over calcium chloride, its sp. gr. at 24" was 0*8836; it boiled 
between 220“ and 270" ; and its optical values were : 

11 D 22 :/* == 1'4874, and [a] - - 14" 2(r (100 mm. tube). 

By the action of HCl gas on its ethereal solution, 65 per cent, of a hydrochloride 
* Per cent, by volume (</. Analyst, xxii., 89). 
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WM produced, whi<di, after repeated crystallizations from alcohol and ether, melted 
J^79*8^ Sodium acetate and glacial acetic acid split this up into a hydrocarbon 
'lAUx qp. gr.^ 0*8914 at 17*; b. p,, 259“ to 260*5®; and refractive index, 1*4608. It 
ap^^ears to be a new terpene, and has been named bisabolene. 

Oil* OF Petit-gbain. — Passy has li^ly found that this oil contains considerable 
quantities of geraniol, partly free and partly as the acetic ester ; these seem to exert 
; much influence on its odour. 

Oil of Peppbbmint.i — To estimate the menthol, 5 grammes are heated under 
an inverted condenser with (exadSy) 5 c.c. of acetic anhydride for half an hour, and, 
after cooling, the excess is titrated with normal soda, the strength of the anhydride 
beings determined in the meantime in a similar manner. The volume of alkali 
neutralized x 0*156 gives the menthol. 

Oil OF Bosemaby has been proved to contain pinene. It should answer to the 
following requirements ; sp. gr., above 0*9 ; r. p., + ; sol. in 0*6 vol. of 90 per cent., 
and also in 10 vols. of 80 per cent, alcohol ; on distillation, the flrst 10 per cent. 

, must have a + r. p. 

Oil of SandaetWOOd should be examined by acetylation, determination of 
sp. gr., r. p., and sol. in 70 per cent, spirit. Colour reactions are useless. 

Oil op Vetivek (Cusciis) differs largely in its constants. When pure it has 
sp. gr. 1*019 to 1*027 at 15“ ; r. p., +25“ or 26“ ; sap. no., 70 to 80; sol. in 80 per 
cent^ alcohol 1*5 to 2 vols. 

Oil of Xanthobbhciu. — On distilling the resin from the Australian “yellow 
grass tree,” 0*37 per cent, of yellow oil smelling like storax is obtained. 8p. gr., 
0*937*, r. p., -3“ 14'; acid no., 4*9; sap. no., 74*3; ester no., 69*4. The free acid 
is cinnamic, and melts at 133“. On saponiflcation, 20 per cent, of the same substance 
may be recovered. 

Oil of Marvel of Peru {Tanacetum balsamita L.). — Prepared from the flowers ; 
yield, 0*064 per cent. ; odour like tansy; sp. gr., 0*943; r. p., —53“ 48' at 16“ ; sap. 
no., 21. Insol. in 80 per cent., but sol. in 1 or 2 vols. of 90 per cent, alcohol, further 
additions causing turbidity and separation of white flocks. Distils between 207' 
and 283“. 


Heliotropin . — A product having this name has been put on the market by a 
Swiss firm. It consists of heliotropin, 90 per cent. ; vanillin, 10 per cent. ; solution 
of ionone, 0*5 per cent. ; and a trace of rose-oil. 

lonone . — A crystalline preparation called “ ionone ” has been met with, composed 
of one of the artificial musks, which had been given a violet-like odour by being 
crystallized from ionone. It contained nitrogen in the form of a nitro compound, 
exploded on heating with sodium, while its odour changed from that of violets to 
that of musk on boiling with water. 

Concrete Violet . — This is an American product belonging to the class of fixed 
scented oils. It consists of a mixture of fat, oil of iris (sweet flag) and artificial 
musk. The latter crystallizes out of its solution in petroleum ether. If the molten 
substance is shaken with 80 per cent, alcohol, the fat filtered ofl, and the solution 
treated with parabromphenylhydrazine, a yellow precipitate is produced, which 
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crystallizes in transparent scales from hot spirit (m. p., 156*’)« The odour is there- 
fore Atte to irone, and not ionone. 

MyrUtic acid is much used as the fat or solid matter in these fixed scented 
oils ; and the following figures give approximately the amount of it contained in 
ditferent varieties : Jasmine, 50 per cent. ; elder flowers, 49 per cent. ; acacia, 69 per 
cent. ; fixed rose-oil, 73'8 per cent. ; reseda (mignonette), 86 per cent. ; violet flowers, 
86 per cent. 

[Note by Abstbactob. — This article also contains a number of further details 
respecting these oils, etc. ; but they do not appear to possess any analytical interest.] 

F. H. L. 


Application of Maumen4’s Method to the Examination of Essential Oils. 
M. Duyk. (Rev. de Chini. AnalyL Appl., vol. v., pp. 442-445.) — In order to prevent 
the violence of the reaction which ensues, in applying this test to essential oils, it was 
found necessary to dilute the oil with an inert substance, and for this purpose com- 
mercial, colorless, liquid paraffin was employed. 

To apply the test, 4 c.c. of the liquid parafi&n and 1 c.c. of essential oil are mixed 
by shaking in a 15 c.c. flask fitted with a thermometer, the bulb of which is immersed 
in the liquid. Two c.c. of pure monohydric sulphuric acid are then carefully pipetted 
down the side of the flask, and, after the thermometer has been read, are shaken up 
with the other contents, the resulting increase of temperature being read off as soon 
as the maximum is obtained. The difference gives the increase occurring under the 
conditions of the experiment. 

The subjoined figures were obtained by the foregoing method, the initial 
temperature being 120'" C., and the weight of the flask 30 grammes : 

Tebpene Hydrocabbons. 

Cymene, from turpentine essence, 4° C. 

Pinene, from turpentine essence, 36® C. 

Limonene, from citron essence, 26® C. 

Carvene (Limonene), from caraway essence, 26® C. 

Thymene, from thyme essence, 13® C, 

Cedrene, from cedar essence, 15® C. 

Oxygenated Compounds. 

Anisol, from anise essence, 22® C. 

Thymol, from thyme essence, 7® C. 

Safrol, from sassafras essence, 33® C. 

Carvacrol, from thyme essence, 4*5® C. 

Apiol camphor, from parsley essence, 32® C. 

Eugenol, from clove essence, 27® C. 

Geraniol, from geranium essence, 31 *5® C. 

Menthol, from mint essence, 9® C. 

Linalool, from linaloe essence^ 38® C. 

Eucalyptol, from eucalyptus essence, 22® C. 

Terpinol, from turpentine essence, 26® C. 

Bantalol, from santol essence, 33® G. 
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Citi'al, from lemon-grass essence, 40“^ C. 

Anisic aldehyde, 14® C. 

Benzaldebyde, from bitter almond essence, 9® C. 

Menthone, 11® C. , 

Citronellol, from oitronella essence, 33^ C. 

Garvol^ from caraway essence, 30® 0. 

Essential Oils. 

Santal — East Indian : Samples from different makers ranged between 22*5" C. 
and 31° C. That prepared by the author gave 30° C. West Indian: 12°, 
16°, 18° C., according to the maker. 

Cedar : different makes, 16° to 18° C. 

Gopaiva : 24° G. Gurjum : 21° C. 

Mint : Mitcham, 16° G. ; Saxon, 13° G. ; Cr4pue Japanese, 20" 0. 

Lavender : French, 37°, 36°, 34° C. ; English, 33 ’ C. 

Spike lavender ; 29*5° to 30° G. 

Bose : Pure Turkish, 34*5° G. 

Geranium : Turkish, 24° C. ; freed from hydrocarbons, 25° C. 

Gitron : 26° to 26-6‘" G. ; freed from hydrocarbons, 29 ’ C. 

Portugal orange : 37® G. ; Neroli, 36-5'' G. ; Petitgrain, 83-5" C. 

Bed thyme : 23*5® C. Bectified thyme : 22*5" C. Eucalyptus : 24^ 0. 

Clove: 28° C. Bitter almonds : 9-5° C. 

Canella : Ceylon, 20° C. ; China, 14" C. 

Caraway : French, 28“ C. ; German, 30® C , ; Cumin, 17® C. 

Green anise: 17® C. Aniseed (badiane) : 21" G. Fennel: 19*6’ C. C. S, 

Preparation of Sugar Liquors for Polarimetry. J. Diamant. ifihem, Ze.it,, 
1897, xxi., 981.) — The author recommends the use of zinc-dust to remove the excess 
of lead from sugar solutions which have been decolorized by means of lead acetate. 
The precipitates settle quickly, the liquids are much clearer thah before treatment 
with zinc, and the salts of the latter metal are without influence on the readings of 
the polarimeter. F. H. L. 

Use of Alcohol for the Reduction of Cuprous Oxide in Sugar Determina- 
tions. G. Bruhns. {Zeit, fiir. offenL Chemie, iii., 573.) — The cuprous oxide ob- 
tained in gravimetric sugar-determinations by Fehliiig’s solution is reduced by means 
of alcohol, and the copper weighed in the metallic state. The procedure is as 
follows: The copper precipitate is filtered off and ignited in a platinum crucible. 
The crucible is then covered with a lid, having a hole in the centre and 1 c.c. of 
methyl alcohol added, a drop at a time, through the hole, the crucible being mean- 
while maintained at a red-heat. The lamp is now turned out, and 1 c.c. of methyl 
alcohol run in at one time. The drops of alcohol at first added assume the spheroidal 
state, and consequently evaporate but slowly, so that the vapour has time to exercise 
its reducing action upon the oxide. The 1 c.c. added after the lamp has been turned 
out prevents, by its evaporation, the entry of air into the crucible, and thus protects 
the copper, while hot, from oxidation. The vapour of the alcohol is finally ignited, 
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and when^ it has burnt out, the crucible lid is removed and the crucible exposed to 
the air until no further odour of alcohol or formaldehyde is given off. It is aUowed 
to renmin hve minutes in the balance-oase, and is then weighed. The weight is 
quite constant, but, for the sake of control, the crucible can be heated again for a 
short time and re-weighed. 

Ethyl alcohol of 99 per cent, can be substituted for methyl alcohol ; but in this 
case a little carbon separates, which discolors the copper, though scarcely any 
increase in weight is perceptible. H. H. B. S. 


Beaotions of the Gluootannins of the Cinnamic Acid Series. H. Kunx^ 
Krause. {Ghem. Zeit, 1897, xxi., 941.) — These bodies exhibit several reactions 
common to the whole group, among which the following are the most important. 
Dissolved in alcohol and treated with metallic sodium, they give a yellow precipitate, 
which is easily soluble in water. They form yellow lead-salts. They evolve hydro- 
cyanic acid with Liebermann’s reagent in the cold. They yield glucosasones on the 
addition of phenylhydrazine. 

The best-known member of the series is catfetannic acid (glucosyldihydroxy- 
cinnamic acid), which is identical with mat^tannic acid. This substance readily 
absorbs water, alcohol, and ammonia. It combines with orthophenylenediamine ; 
and its osazone melts at 180‘’ C. With uranium acetate it yields a reddish-brown 
precipitate, but no carbon dioxide is given off when the products of the reaction are 
insolated. With chloral hydrate it forms a yellow, rather unstable compound. By 
itself, and in presence of acids, caffetannic acid is quite permanent ; even on warm- 
ing alone or with dilute acids it is not easily attacked ; but on heating with strong 
hydrochloric acid it is converted into an amorphous, humus-like body. Bromine 
water splits up the molecule into soluble sugar and a brown insoluble substance 
containing the halogen. The reaction, however, does not proceed smoothly, so that 
it is impossible to estimate caffetannic acid by determination of the sugar with 
Fehling's solution. Nevertheless, the decomposition proves that these glucotannins 
are true glucosides, a point about which there has previously been some uncertainty. 

F. H. L. 

Voliunetric Estimation of Urio .acid. J. W. TunniolifTe and O. Hosen- 
heim. (Centralbl. FhysioL, 1897, xi., 434; through Chevi, Zeit. liep.^ 1B97, 280.) — 
This process depends on the fact that piperidine combines with uric acid in mole- 
cular proportions (4*25 grammes of base equal 8*4 grammes of acid) to form a soluble 
salt. A ^ solution of the former is prepared by dissolving about 4-2 grammes of 
piperidine in 1 litre of water, standardizing it on hydrochloric acid of equivalent 
strength, phenolphthalein being used as indicator. The sample of uric acid is 
suspended in water, heated nearly to the boiling-point, and the reagent run in ; 
neutrality being shown either by the liquid becoming clear or by the use of phenol- 
phthaiein as before. Although the solubility of the urate at 15^ is 5*3 per cent., it is 
better to employ hot solutions ; and there is no danger of losing any piperidine by 
volatilization, as the reaction is instantaneous. The method is particularly adapted 
for the examination of urine ; and the urio acid is best obtained in a form suitable 
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for titration by Hope’s proooBa This consists in separating the acid as its acid 
ammonium salt, and then decomposing the latter with HCL The crystals must, of 
oonrse^ be washed on a filter till free from hydrochloric acid; but 15 or 20 c.c. of 
water are usually sufficient for the purpose. The paper is then perforated, and the 
uric acid is rinsed into a flask with 20 or 80 c.c. of hot water. F. H. L. 


INORGANIC ANALYSIS. 

The Determination of Dead in Dead Ores. B. K. Meade. (Jour, Amer, Chem, 
Soc,f 1897, xix., 374-377.) — The following is recommended as a simple and rapid 
method for the determination of lead in galena and lead ores in general in the 
absence of barium, strontium, and calcium, and of metals oxidized to insoluble com- 
pounds by nitric acid : One gramme of the ore, or more if poor, is heated in a covered 
platinum dish on a sand-bath with 40 to 50 c.c, of a mixture of one part of sulphuric 
acid (specific gravity 1*84) and three parts of nitric acid (specific gravity 1*42) until 
the action has apparently ceased. 10 to 15 c.c. of hydrofluoric acid are then added, 
and the solution evaporated until fumes of sulphuric acid begin to come off. The 
dish is cooled, and after dilution of the liquid to about 100 c.c., the insoluble matter 
is filtered off, washed first with a 2 per cent, solution of sulphuric acid and then with 
alcohol, dried, ignited apart from the filter-paper, and weighed as lead sulphate. 

Experiments with a solution of lead nitrate proved that no lead was lost by 
volatilization as fluoride, although the results were slightly lower on evaporating 
25 o,c, of the solution with sulphuric and hydrofluoric acids than with sulphuric acid 
alone, the averages of six determinations being 0*4280 gramme and 0*4297 gramme 
respectively. 25 c.c. of the solution, to which 0*2 gramme of silica had been added, 
when evaporated with the two acids, gave 0*4285 gramme of lead sulphate. 

The analysis of different lead ores by the method given by Presenius ((Jiiant, 
AnaL^ 213), and by this method, after calcium, barium, and strontium had been proved 
to be absent, gave the following results : 

KreseniuB. New Method. 

Per cent. lead. Per cent. lead. 

Galenite 77*34 ... 77*46 

Pyromorphite 75*26 ... 75*35 

CeruBsite 76*46 ... 76*53 

Barium and strontium are rarely found associated with lead, and calcium, wh^n 
present as calcite, may be removed by treating the ore with hydrochloric acid and 
filtering. The residue containing the lead is then treated with sulphuric, nitric, and 
hydrofluoric acids, as described above. C. A. M. 


Note on the Analysis of Bronze and Brass. F. Fatet. (Ann. de Chim. 
Analyt.f vol. ii. [20J, pp. 383-885.) — Having found that the titration of zinc in an 
ammpniacal solution containing copper cannot be accurately performed by means of 
sodium sulphide after the copper has been decolorized by potassium cyanide, and 
also that the presence of zinc falsifies the titration of the copper by the last-named 
reagent, the author examined the method proposed by F. Jean for estimating these 
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metals ia impore galenar—viz., titration of the two metals by sodium sulphide in 
an ammoniaoal solution, then acidifying with hydrochloric acid, to redissolve the 
zinc, and, after boiling the filtered liquid and adding ammonia, titrating the latter 
metal with the same reagent, the copper being estimated from the difference between 
" the two tests. He finds that this method affords an accurate and speedy means for 
the analysis of bronze and brass. 

To check the end point of the precipitation of the sulphides, he recommends 
the test proposed by Mohr^ — i.e., the brown arc formed at the point of contact 
between a drop of an alkaline solution of lead and a drop of the test liquid placed 
on filter-paper. C. S. 

Estimation of Iron with Permanganate in Presence of Hydrochloric Acid. 
M. Hauffb. (Chem, Zeit.^ 1897, xxi., 894.) — The author employs the following 
combination of well-known methods : ReagenU necessary, — (1) Permanganate 
solution containing 3 grammes per litre, standardized on pure iron under the 
conditions as detailed below ; (2) 100 grammes of crystallized manganese sulphate, 
dissolved in 1,300 c.c. of water and 200 c.c. of pure concentrated sulphuric acid ; 
(3) a cold-saturated solution of mercuric chloride ; (4) a dilute solution of stannous 
chloride. Process , — A sufficient quantity of the material under examination to 
serve for several titrations is dissolved in a moderate excess of warm HCl, and, if 
organic matter is present, the liquid is treated three times with some strong 
permanganate, and boiled till free from chlorine, any oxide of manganese thrown 
out being taken up in a few drops of acid. When cold, it is diluted to a definite 
volume, and an aliquot portion (50 to 200 c.c .) is heated to boiling in a beaker 
capable of holding 2 litres. Stannous chloride is then run in from a burette till, 
after all the iron is reduced to the ferrous state, enough of the reagent still 
remains unoxidized to give a slight precipitate when 1(X) c.c. of the mercuric 
chloride solution are next added {cf. the somewhat similar process, Analyst, 
xxiL, 299). If the excess of stannous chloride is too large, the precipitate of 
mercurous chloride becomes so bulky as to hide the pink colour in the final titration, 
but if the mercuric chloride does not produce any precipitate, too little tin has been 
employed. Finally, 60 to 100 c.c. of the manganese sulphate are introduced, the 
liquid cooled as rapidly as possiblei^ 1 lito of water added, and the whole titrated 
with the permanganate. When only trifling amounts of iron have to be determined, 
a blank experiment should be carried out on 10 c.c. of the stannous chloride, 10 c.c. 
of HGl, and 50 c.c. of water, warmed together, and treated with HgGl 2 , etc., as above, 
in order to make proper allowance for. the few drops of permanganate required to 
yield a visible pink in such a large mass of fluid (1-5 litres). 

Iron ores should be dried at lOfiX., and 5 grammes dissolved, first by boiling with 
HCl (specific gravity 1*19), and then by fusion with alkali carbonates in the ordinary 
manner ; and if the proportion of silica is not so high as to cause the liquids to boil 
badly, it need not be removed. The volumes employed should be adjusted to allow 
either 0*5 or 1*0 gramme of the mineral to be titrated according to its richness in 
iron. In the case of phosphates, 25 grammes should be dissolved in 50 or 60 c.c. 
of strong ecid, and 5 grammes taken for each analysis ; but the amount of manganese 
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tndpbato ahould be mereased to 100 or 150 c.c., so that there may be no odcmr of 
chlorine perceptible during the addition of the pennanguiate. F. H. L. 

Sstimation of Alumina and Iron in Phosphates. F. Jean. {Ann. de Chim. 
AnalyLf vol. ii. [20], p. 403.) — The solution of the phosphate is made up to 100 c.c., 
and, after the phosphorie acid has been thrown down by the ordinary citro-magnesia 
method, 50 c.c. of the clear liquid are pipetted into a bulb flask, wd there concen- 
trated to 8 or 10 c.c. 1^8 quantity is boiled with 25 c.c. of 66 per cent, sulphuric 
acid and 5 c.c. of fuming nitric acid until colorless, the elimination pf the organic 
matter being accelerated by the addition, at intervals, of a few crystals of so^um 
nitrate or a little nitric acid. When cooled, the liquid is diluted and treated with 
alcohol to precipitate calcium sulphate. After filtration the ajcohol is. boiled off; 
and, after the addition of a few crystals of potassium chlorate, the iron and alumina 
are thrown down by ammonia. 

When manganese is present, the precipitate is fused in a platinum crucible with 
an alkali carbonate and potassium nitrate, the mass being taken up with water and 
the residue (iron oxide) weighed. Manganese is determined by titration, and the 
alumina estimated by difference. C. 8. 


The Behaviour of Thoria with Oxalic Acid and Ammonium Oxalate, and 
the Bstimation of Thoria. C. Glaser. {Zeit, anal, Chcm., 1897, xxxvi., 213-219.) 
—In a former communication {Chem. ZeiL, Ixiii., 612 ; Analyst, xxi., 274-277) the 
author stated that the thoria recovered after the ammonium acetate treatment, when 
redissolved, could no longer be completely precipitated by adding ammonium oxalate, 
boiling, and allowing the liquid to cool. This he now finds to be due to the fact that 
thwium oxalate in nearly neutral solution is soluble in a large excess of ammonium 
oxalate, a statement which confirms the results of other observers. When there is 
not an excess of ammonium oxalate, no precipitation occurs in a boiling nearly 
, neutral mineral acid solution of thoria, bufc on cooling the thorium oxalate comes 
down in crystalline form. Ammonium acetate only increases the solvent action of the 
liquid. By adding oxalic acid, or by making the solution strongly acid with hydro- 
chloric acid, the thorium is precipitated quantitatively even when there is a large 
excess of ammonium oxalate. 

The composition of the precipitate varies considerably, according to the method 
by which it is obtained. Thus, on adding oxalic acid to a solution of thoria before 
boiling, a precipitate of the normal oxalate is formed on cooling ; but if the solution 
be boiled before the oxalic acid is added, the precipitate consists of a mixture of 
thonum oxide and oxalate, the oxide being sometimes partially precipitated before 
the oxalic acid is added. 

On precipitating thorium by ammonium oxalate (not in excess) from a nearly 
neutral solution, the normal oxalate is not obtained, nor is it when the thorium is 
precipitated by ammonium oxalate from a solution made strongly acid with hydro- 
chloric acid. 

From these experiments it follows that a complete separation of thoria and 
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zir<M)Qia by means of ammonium ^oxalate is only possible when care is taken to avoid 
a greater excess of ammonium oxalate than is required for the solution of the 
zirconium oxalate, but when cerium is also present, it is very difiScult to avoid an 
excess on account of the insolubility of cerium oxalate. 

The author finds further that in separating cerium and thorium oxalates by 
means of ammonium acetate, a large excess of the latter must be avoided, since cerium 
oxalate is slightly soluble in ammonium acetate. Only a few c.c. of the reagent are 
required to dissolve out the whole of the thorium from the mixed oxalates. 

As it was possible that these facts might make an alteration necessary in the 
scheme of analysis given in the previous paper, a sample of monazite sand was 
analysed by that method, but it was found that, notwithstanding its solubility in 
excess of ammonium oxalate, the whole of the thoria had separated out completely. 

It is, however, advisable to examine the filtrate from the mixed oxalates of 
thorium and cerium, by adding ammonia in excess, filtering, dissolving the precipitate 
in hydrochloric acid in excess, adding oxalic acid, and leaving the liquid in a warm 
place. 

When a determination of cerium is not required, the solution of the earths in 
sulphuric acid can be treated at once with an excess of hydrochloric acid and oxalic 
acid, and the precipitated thorium and cerium oxalates separated in the usual way 
by means of ammonium acetate. 

The following remarks refer to the table of the more important reactions of the 
rare earths in the former paper : 

1. The statement that thoria and ceria are precipitated by ammonium carbonate 
as well as by ammonia (Graham-Otto, part 2, 902-904) is incorrect. 

2. Ammonium oxalate precipitates thoria in cold, but not in boiling, solution. 
An excess of hydrochloric acid precipitates the oxalate quantitatively on cooling. 

3. The statement that thorium oxalate kept in solution by means of ammonium 
acetate and ammonium oxalate is partially precipitated by hydrochloric acid should 
read : that in the presence of a sufficient excess of hydrochloric acid the precipitation 
is complete. 

4. Mention should be made of the solubility of zirconium oxalate in hydrochloric 

acid. 

5. Cerium oxalate is slightly soluble in ammonium acetate. G. A. M. 

Analysis of Sodium Bicarbonate. G. Lunge. (Zeit, angeiv. Ckevu, 1897, 
169-171). — This method, which was devised by Sundstrom, depends on the fact that 
a solution of sodium bicarbonate, when treated with sodium hydrate, is converted 
into carbonate. The end of the reaction is indicated by the excess of sodium hydrate 
giving a brown colour with silver nitrate solution, used as an outside indicator. 
From the result thus obtained, together with that of the total acidity determined 
by titration with normal acid, the composition of the sample can be calculated. 

The solution of sodium hydrate is prepared by dissolving commercially pure 
caustic soda in water till the specific gravity reaches 1*16, precipitating with barium 
chloride, adding barium hydrate to saturation and diluting the solution to normal 
sttength; 
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"The use of ordinary normal sodium hydrate didmot give satisfactory results, and, 
as the author points out, the barium hydrate in Sundstrom’s solution at once detects 
the presence of any carbonate. C. A. M. 


Analysis of Oommeroial Liquid Ammonia. A Lange and J. Hertz. {ZeiU 
angew, Chem,, 1897, 224-228.) — The authors find that the residue left on the 
evaporation of German liquid ammonia consists chiefly of water, p 3 rridine bases, 
acetonitrile, ethyl alcohol, and a little machine oil ; with ammonium carbonate, 
benzene, and naphthalene as occasional impurities. 

For the valuation of liquid ammonia in practice, it is sufficient to determine the 
amount of residue without taking into account its composition. This is done by 
placing the bottle in a horizontal position, and screwing on to the valves an open 
steel tube. By opening the valve, from 20 to 50 grammes are allowed to flow into a 
previously-weighed Erlenmeyer flask, and rapidly weighed after the insertion of the 
stopper. This has two openings, through one of which passes a glass tube (a), bent 
at right angles, whilst the other communicates with a potash tube (5). The glass 
tube is kept closed, so that the evaporating ammonia must pass through the potash 
tube. The evaporation, which is complete in from two to three hours, maybe assisted 
by an occasional shake. The residue which it still contains is warmed to (at most) 
40*^ 0., and a current of dried air passed into the flask through the glass tube (a) 
Both tubes are then closed, the apparatus again weighed, and the amount of residue 
calculated. 

It was proved by experiments that the different samples taken were homo- 
geneous in character, and that none of the impurities referred to were lost during the 
evaporation of the ammonia. Thus, on taking samples of 33 grammes each from the 
same bottle in one-quarter, in one, and in five minutes, the amount of residue obtained 
was 0*9, 0’9, and 1*0 per cent, respectively. 

The apparatus used by the authors for the volumetric determination of the 
residue consists of a glass tube of from 30 to 40 mm. internal diameter, which is 
fuse4 at the bottom to a narrow tube of about 5 mm. diameter, this part holding 
at least 1*1 c.c. The larger part of the tube contains about 100 c.c., and has a 
mark at 49 c.c. corresponding to 33*3 grammes of ammonia. The lower narrow 
portion of 1*1 c.c. is graduated into fifteen parts, so that each corresponds to 0*2 
per cent. The tube is filled to the mark with ammonia, a grooved cork inserted, and 
the liquid allowed to evaporate spontaneously. This takes about three hours, but 
the operation may be completed in half an hour by placing the tube in water. The 
presence of much water in the residue is a source of error, since the latter may then 
retain about 25 per cent, of ammonia, but with the average constituehts of the residue 
the error is trifling. C- A. M. 


Separation of Bromine from a Mixture of Soluble Bromides and Chlorides. 
Daubigny and Bivals. {Cqnvptes October 11, 1897, p. 627 ; through Ann, de 

Chink AngdyU, voL iL [32], p. 425)*— The mixture is treated with copper sulphate and 
potassium permanganate, a current of air being passed through the liquid to remove 
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tbi» bromine, which is absorbed by a 3 to 4 cent, solution of soda contained in a 
tube fitted with glass bdls, which are kept apart by constrictions in the tube. 

The mixed salts and the copper sulphate are placed in a long-necked flask con- 
taining water, and after solution has been eflected by the aid of heat and the liquid 
has cooled down, the permanganate is added, the flask is connected with the air- 
supply end the absorption-tube, and is heated on the water-bath. To prevent loss 
by evaporation, the air is saturated with moisture by being passed through water in 
a flask on the same water-bath. 

When all the bromine is driven over, the cold alkaline liquid in the condenser- 
tube is decanted and treated with a little gaseous sulphur dioxide, followed by a 
10 per cent, solution of silver nitrate and a fairly large amount of nitric acid. In the 
acid liquid the sulphurous acid reduces any oxygenated bromine products present, 
and if heat be then applied, the nitric acid oxidizes the residual sulphur dioxide 
and the silver sulphite formed, leaving only silver bromide behind as the insoluble 
residue. 

The silver nitrate should be added along with, and not after, the nitric acid, to 
prevent loss of bromine. C. S. 

The Detection of Traces of Bromine by means of Fluorescein. H 
Baubigny. (Comjpt. Bench, 1897, cxxv., 654-657.) — The method here described is 
based on the fact that bromine converts fluorescein into its tetra-bromo derivative, 
eosin. Test-paper is prepared by steeping paper in a solution of pure fluorescein 
(40 to 50 per cent.) in acetic acid and allowing it to dry. When moistened and 
brought into contact with bromine, such paper assumes a rose coloration. To detect 
bromides (in the absence of chlorides) the bromine is liberated by warming the 
solution with copper sulphate 16 grammes, and potassium permanganate 0-7 gramme, 
in 100 C.C., and passing a slow cureent of air through the flask while the test-paper 
is applied to the delivery tube. The formation of eosin on the paper after a few 
minutes shows the presence of bromine. The test is not suitable for the detection 
of bromine in the presence of free chlorine, especially if the latter be present in 
large excess, since chlorine gives a white derivative with fluorescein which masks 
the effect of the bromine. In such cases the free halogens may be converted into 
chloride and bromide, and then tested by treating the solution with copper sulphate 
arid permanganate without warming and passing air through the flask. When 
chlorine is present alone, the paper remains unchanged after ten minutes ; biit if as 
little as 0*001 gramme of bromide be present with 5 to 10 graihmes of a chloride, 
rose-coloured streaks appear within four or five minutes. The presence of an iodide 
does not interfere with the test if it is first transformed into iodate by warming the 
solution with a little permanganate, for iodine is not then liberated on the subsequent 
addition of the copper sulphate. The author is still studying the method of pro- 
ceeding in the case of insoluble bromides. The test-paper is said to keep as well as 
turmeric-paper. C. A. M. 

On the Bstimation of Sulphuric Acid as Ammonium Sulphate. F* Marboutln 
and A. Peooul. {Bull. Soc. Chim,, 1897, xvii., 880, 881.) — Weinig described a method 
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for detormining sulphnrtc in dilute solutions by adding an exceeds of ammonia, 
evaporating and drying the ammonium sulphate at US'". Shiver {Chem, Soc., 1895, 
351) found that the results thus obtained too low, and recommended the addition 
to the residue of a little strong ammonia, evaporation on the water-bath and drying 
at 120* C. The authors tested this modification on solutions, but their results were 
still too low. In order to determine under what conditions this source of error might 
be avoided, they evaporated 100 c.c. of the solution (yielding theoretically 343*6 
grammes of ammonium sulphate) with an excess of ammonia at 65®, and brought the 
residue gradually up to 120*, with the following results : 

Milligraminet^. 


At 66 after forty-eight hours (the time required for evaporation) 343*6 

The residue heated at 70“ for twenty hours ... 343-6 

75“ 343-7 

80' 343*6 

85“ 344 2 

90“ 345-4 

95“ ^46*2 

100“ 345-2 

110“ 344-8 

120“ 343*3 


The authors attribute the increase of weight which takes plaqe at 85“ to the 
liberation of free sulphuric acid which absorbs moisture from the atmosphere. 

C. A. M. 

Kote on the Separation of Silioio and Tungstio Acids. J. 8. de Benneville. 
(Jour, Amer, Chevi, Soc., 1897, xix., 877-379.) — A common method of determining 
silicon in tungsten steel and ferro-tungsten is to dissolve the tungstic oxide on the 
filter by means of hot dilute ammonia, and so obtain the silica at once for determina- 
tion. It has been pointed out by various chemists that precipitated silicic acid, and 
even amorphous silica, are perceptibly soluble in hot ammonia, and the author finds 
that this is also the case with cold ammonia. He therefore advocates the method, 
recommended by Arnold, of weighing the total oxides and volatilizing the silica with 
hydrofluoric acid, with the addition of a few drops of sulphuric acid, as the most 
satisfactory. 

A sample of wolframite, containing 65*5 per cent of tungsten trioxide, and by 
the volatilization method 5*61 per cent, of silica, gave, on dissolving the tungsten 
oxide from the silica by ammonia : (1) Insoluble silica, 3*84 per cent., and soluble 
silica, 1*64 per cent. ; and (2) insoluble silica. 3*22 per cent., and soluble silica, 
2*20 per cent. The silica was mainly derived from intermixed mica. C. A. M. 


The Determination of Silica in Blast Furnace Slag. G. H. Meeker. (Jour, 
Amer, Chevi, Soc,, 1897, xix., 370-374.) — For the method here described there is 
claimed (1) greater accuracy than in the usual methods on account of more complete 
dehydration of silicic acid and thorough decomposition of the slag, and (2) greater 
rapidity and ease pf execution. 

Half a gramme of the finely-powdered slag is mixed in a basin with about 3 c.c. 
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of water, and then stirred up with lO o.c. of conoentrated hydrochloric acid, till the 
slag has dissolved as completely as possible. 40 c.c. of sulphuric acid (1:4) are 
then potured into the basin covered with an inverted funnel, and the liquid boiled until 
fumes of sulphur trioxide appear. After cooling, 10 c.c. of hydrochloric acid are added, 
the liquid diluted and boiled for one minute, the basin being covered with a watch* 
glass. The residue is then filtered off, washed five times with hot hydrochloric acid 
(specific gravity I'lO) and five times with hot water, ignited, and weighed. The 
eiUca is remarkably pure. In ** chilled slags the impurities amount to from 0*05 to 
0*20 per cent. 

This method has been compared with a method consisting of two evaporations 
to dryness with hydrochloric acid, the heat being regulated so as not to exceed 
120" C;, and finally purifying the silica with hydrofluoric acid, and has, as a rule, 
given results in close agreement, though somewhat lower (about 0*1 per cent.), owing 
to the more complete dehydration of the silicic acid. The only exceptions to such 
agreement were in cases such as slags associated with spinel, in which the treat* 
ment with hydrofluoric and sulphuric acids changed the impurities (c.y., alkalies) in 
the spinel into other compounds, which would influence the final result. 

The percentage of silica obtained by the ordinary method and by this method in 


a slag containing spinel re.sidue were : 

Ordinary Method. New Method. 

Silica and impurities 35*42 ... 31*20 

Impurities determined by treatment with 

hydrofluoric and sulphuric acids ... 5*88 ... 0*20 

29*54 31*00 

Attempts to readily determine alumina and lime in the filtrate from the silica all 
failed, the results being much too low. C. A. M. 


On the Estimation of Phosphoric Acid as Phosphomolybdic Anhydride. 
H. Pellet. (Bev. Chim. Amilyt. ApiA,, vol. v. [20], p. 405.) — The double precipita- 
tion indicated by Woy (Analyst, xxii.^ 250) for obtaining a pure precipitate of 
ammonium phosphoraolybdate is considered unnecessary. It is found that when a 
sufficiency of ammonium nitrate is used, the molybdic acid is not precipitated, and 
the dried precipitate of ammonium phosphomolybdate corresponds to 3*75 grammes 
of phosphoric acid or to 3*95 of phosphomolybdic acid. 

The estimation can therefore be accelerated by substituting ignition for desicca- 
tion, provided the heat is applied slowly and the heating is not continued too long, 
otherwise the results may be too low. C. S. 


Valuation of Calcium Carbide by Measurement of the Acetylene it evolves. 
P* Fuchs and P. SchifiT. {Giicvi, Zeit., 1897, xxi., 875.)— When olive-oil is shaken 
for half an hour with acetylene, it dissolves 48 per cent, by volume of the gas ; but if 
a layer of the oil previously saturated and 15 mm. thick is floated on the surface 
of water contained in the holder of the apparatus described below, the further loss 
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of MOtylene in the time taken by each experiment does not exceed 1‘5 or 2-0 
per cent. 

The generator, as seen in the accompanying cut, consists of a three-necked 
Woulffe^B bottle (TF), carrying a thermometer, a stoppered funnel, and a leading tube 
for the gas, the bottom of the vessel being covered with asbestos to avoid danger of 

breakage by the heat produced during the 
decomposition of the carbide. The gas- 
holder (&) is a glass bottle 50 cm. high and 
25 cm. in diameter, having a capacity of 
15 litres, and filled with water bearing the 
film of oil already referred to. The inlet 
tube is cut off just below the cork, so that 
the gas does not come in contact with the 
water itself. The outlet for the displaced 
liquid is a tube passing through the same 
cork, reaching to the bottom of the vessel, 
bent twice at right angles, and having both 
legs of equal length. At its external ex- 
tremity it IS connected by means of a short piece of rubber tube provided with a 
screw clip to another length of glass tube, passing to the bottom of a second vessel 
(M) the same size and shape as which at the beginning of the test contains 
exactly 1 litre of water, and stands at a lower level By this arrangement, when 
the tube between G and M is full of water, it acts as a syphon, so that the gas in G 
and also in the generator is under diminished pressure, and there is no danger that 
the water in the funnel of the latter will be blown out when the cock is opened. 

About 30 grammes of carbide are taken for analysis, and 200 c.c. of water are 
used to decompose it, the rate of admission through the funnel being regulated with 
the stop-cock. Although the introduction of the water alters the capacity of the 
apparatus, if the generator is well shaken after the production of gas has ceased no 
error will arise, because water dissolves exactly its own volume of acetylene. In 
about an hour and a half the temperature of the generator will have fallen to its 
original point. The generator W is well shaken, the clamp at c is then closed, M and 
the glass tube s removed, and r' is brought below the surface of a known quantity 
of water contained in a tall beaker. The clamp is again opened, and as the liquid 
runs back into Q, a measured amount of water is poured into the beaker till the 
leveHs the same in both vessels, when O and the generator are evidently once more 
under ordinary atmospheric pressure. 

The volume of water which has been drawn back into G out of the beaker, 
deducted from that which has passed from G into M during the decomposition of the 
carbide, thus gives the volume of acetylene generated; and this is corrected for 
temperature, pressure, and vapour tension of water in the usual way. 

Two samples of Neuhausen carbide gave as the mean of five tests each 286*8 and 
297*6 litres per kilogramme (4*59 and 4*88 cubic feet per lb.). F. H. L. 
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The Ahaiysie of Commercial Calcium Carbide and Acetylene. G. Lunge 
and B. Oederoreute. {Zeii, angexv. Cheni,, 1897, 651-655.) —The gas produced on 
adding water to ccmimerdal calcium earbide is never pure acetylene, but contains 
impurities up to 4 per cent., including sulphuretted hydrogen, phosphuretted 
hydrogen, ammonia, carbonic oxide, hydrogen, nitrogen and oxygen. Of these the 
most important are the two first. In good calcium carbide the amount of cakium 
phosphide and calcium sulphide is very trifling ; but the authors have met with a 
sample containing so much of the former that the gas liberated ignited spon- 
taneously. 

In the analysis a sample of from 50 to 100 grammes, as representative of the 
bulk as possible, is decomposed with water, and the gas conducted into a laboratory 
gasometer holding not less than 40 litres, and the water in which is saturated with 
acetylene. Here it is measured and reduced to standard temperature and pressure. 
Theoretically, 100 grammes of pure calcium carbide yield 40*625 grammes of acetylene 
( = 34*877 litres), and commercial carbide ought to produce not less than 300 litres of 
gas per kilo. 

For the determination of the phosphuretted hydrogen the ordinary method of 
oxidation with bromine water is not applicable, on account of the strong action of 
bromine on acetylene, and the authors therefore employ a solution of sodium hypo- 
chlorite as the oxidizing agent. From 50 to 70 grammes of the carbide in lumps are 
decomposed by water, which is allowed to fall drop by drop from a stoppered funnel 
passing through the cork of the flask. The outlet tube of the flask is connected with 
a tube composed of a series of bulbs, in which are placed 75 c.c. of a 2 to 3 per cent, 
solution of sodium hypochlorite. After the whole of the carbide has been decom- 
posed, which takes from three to four hours, the flask is filled to the neck with 
water, a little air drawn through the apparatus, the contents of the bulb-tube 
emptied into a beaker, and the phosphoric acid determined by precipitation with 
magnesia mixture. 

The sulphur, which has been simultaneously oxidized, can be determined in the 
filtrate from the ammonium magnesium phosphate precipitate by acidifying with 
hydrochloric acid and precipitating with barium chloride. C. A. M. 

The Commercial Analysis of Sulphur Chloride. G. A. Le Boy. {licv, de 
Qhivu Ixidust,, 1897, viii., 294, 295.) — The chief industrial uses of sulphur chloride are 
in the vulcanizing of rubber, the preparation of artificial indiarubber, and the treat- 
ment of minerals containing gold. It contains normally 47 per cent, of sulphur iMid 
53 per cent, of chlorine, but in many industrial samples the proportions are very 
different from this. Thus, in several the author found as much as 10 per cent, of 
uncombined sulphur in solution, whilst in others there was a large excess of free 
chlorine. 

In Bose's method of analysis the sulphur is estimated by oxidation with faming 
nitric acid and precipitation as sulphate, and the chlorine determined by difference. 
In place of this, the author describes the following volumetric method : From 10 to 
12 grammes of the sample (roughly measured) are placed in a graduated flask 
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fioniaining a known weight of orystallizable benzene ; the flask anfl its contents are 
weighed after the addition, and the differenpe gives the amount of sulphur chloride 
taken. The liquid is made up to the mark with benzene, and an aliquot portion used 
^ the determination. 

The fraction taken is shaken with a known volume of standard soda» containing 
19*37 grammes Na^O per litre (1 c.c. «0*01 gramme sulphur), which decompbses it 
into the sulphide, sulphite, hyposulphite, sulphate and chloride of sodium, with the 
liberation of some sulphur in the free state. The flask is then warmed on a sand- 
bath, which causes the benzene to evaporate and the sulphur to dissolve in the soda. 
.When the sulphur has completely dissolved, an excess of hydrogen peroxide is added. 
The latter must be neutral and free from substances which can be precipitated by 
silver nitrate. On warming the liquid, the various compounds of sodium and sulphur 
are converted into sulphate. The excess of hydrogen peroxide is removed by boiling, 
or, if necessary, by the addition of several drops of permanganate solution, and after 
cooling the excess of soda is titrated wijbh normal nitric or sulphuric acid. The 
quantity of soda left free, plus the soda in combination with the chlorine subsequently 
determined, deducted from the total amount of soda taken, gives the number of c.c. 
equivalent to the soda converted into sulphate. From this the amount of sulphur 
is obtained by multiplying by 0*01. 

In the liquid thus neutralized, the chlorine is determined by titration with a 
silver solution by Mohr or Volhard’s method. C. A, M. 


Use of Caustic Alkalies in a Powdered Condition. A. Seyda. {ZeU, fur 
offent. Ghemie, iii., 438.) — Powdered caustic alkali is recommended for use in the 
preparation of alcoholic saponifying solutions, etc. The quantity required is weighed 
approximately in the form of stick caustic, and is then finely powdered and dried in 
an exsiccator over sulphuric acid. Alkali in this powdered condition dissolves almost 
immediately in alcohol. The author uses powdered sodium hydrate prepared in this 
way in his method of testing organic preparations for iodine (Analyst, voU xxii., 
p. 325), and suggests its use for many other purposes where fusion with soda is 
required. H. H. B. S. 


APPARATUS 

A Combustion Boat with Partitions. E. Murmann. {ZeAt, anaL Chem,, 
1897, xxxvi., 380-381.)— In the ordinary boat the melted substance collects in the 
coder end where the entire mass is suddenly decomposed yhen the decomposition 
temperature is reached. This is obviated by the use of a partitioned boat, in which 
only a small portion of the substance iS' decomposed at a time. The boats are made 
of porcelain, with ten divisions, and may be obtained in two sizes (70 mm. by 10 mm. 
and 100 mm. by 13 mm.) from Lenoir and Forster, Chem. Phys. Institut. Vienna. 

C. A. M. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

THE ANNUAL DINNER OF THE SOCIETY OF PUBLIC ANALYSTS. 

This, the full report of which will appear in our next issue, took place at the 
Criterion on Tuesday, the 18th ult., the President (Dr. Bernard Dyer) occupying the 
chair. The Annual Meeting was held on February 2nd. 


REPORT OP THE COUNCIL OF THE 

SOCIETY OF PUBLIC ANALYSTS 

ON THE 

SALE OF FOOD AND DRUGS BILL, 

INTltODUCED IN THE HOUSE OF COMMONS IN 1897 
BY THE 

BIGHT HON. W. H. CHAPLIN, M.P., and MR. T. W. RUSSELL, M.P. 

The Council of the Society of Public Analysts has considered the Sale of Food and 
Drugs Bill, introduced by the President and Parliamentary Secretary of the Local 
Government Board towards the close of the last Session, and desires to express its 
regret that the measure deals with so few of the recommendations of the Select 
Committee, It is to be remembered that the Select Committee of the House of 
Commons on Food Products Adulteration, which was appointed in 1894, sat for three 
Sessions, and collected a very largo mass of evidence, from widely different sources, 
bearing upon the matters which it was appointed to consider. The outcome of its 
labours was a report, presented to Parliament in July, 1896, very fully summarising 
the evidence which had been collected, and concluding with an epitome, under twenty- 
three headings, of the directions in which, in the opinion of the Select Committee, 
the existing Food and Drugs Acts should be amended. It was confidently expected 
on all hands that the Government would introduce into Parliament a Bill giving 
effect to these recommendations, or at all events to the majority of them ; but the 
Bill produced at the close of the last Session falls so far short of the requirements 
of the case, that in most essential particulars the recommendations of the Committee 
appear to have been passed over. 

The Council of the Society of Public Analysts desires, therefore, to point out the 
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chief omissions in the Bill, and the principal directions in which it appears to require 
amendment. 

The First Section of the Bill states that— 

** It shall be the duty of every local authority entrusted with the 
execution of the laws relating to the sale of food and drugs, to put in force 
from time to time, as occasion may arise, the powers with which they are 
invested, so as to provide proper securities for the sale of food and drugs in 
a pure and genuine condition, and in particular to direct their officers to 
take samples for analysis.” 

It appears to the Council that this Section gives no remedy for the existing 
unsatisfactory state of affairs, no means being provided or suggested for enforcing 
the performance of that which is recognised as a duty. Experience has shown, as is 
fully set forth in the Beport of the Select Committee, that in spite of considerable 
pressure brought to bear by the Local Government Board, certain local authorities 
have persistently neglected to carry out the provisions of the Sale of Pood and 
Drugs Acts. 

The Second Section, which proposes to institute a minimum fine of i>5 for a second 
or subsequent offence, carries into effect recommendation No. 16 in the Report of the 
Select Committee. This is one of the very few of the recommendations of the 
Committee which the Council feels itself unable to support, since the Council of the 
Society of Public Analysts is of opinion that the fixing of a minimum fine of in 
all cases of second conviction, would be unduly binding on magistrates, who should 
be free to deal with each case on its merits, having regard to the great variety of cir- 
cumstances requiring the consideration of the Bench which occur in connection with 
cases under the Acts. 

With regard to the Fourth Section, the Council desires to draw attention to a 
recent case in which margarine was enclosed in a wrapper on which the word ‘ ‘ mar- 
garine ” was distinctly and legibly printed, but in which the significance of the word 
was diminished by the presence of other printed matter on the label. The Council 
therefore suggests that this Section might be improved by adding a provision that no 
other words or letters should be printed on the same wrapper. 

With regard to Section 10, which relates to warranties, the Council of the 
Society of Public Analysts considers that, in order to ensure the conviction of the 
real offender in a case of adulteration, jurisdiction should be given to the Court before 
which the summons is heard, to call the giver of a warranty before it, should the 
warranty exonerate the vendor; and that proceedings should in such case be com- 
pulsorily instituted against the giver of the warranty. The Council also considers 
that no warranty should be accepted if given by a person abroad, or outside of such 
jurisdiction as it is possible to confer on the Court by Act of Parliament. 

Section 12 (Sub-Section 1) proposes that the certificate of analysis required by 
the Sale of Food and Drugs Act of 1875 shall be in a form prescribed by the Com- 
missioners of Inland Bevenue, and proposes to repeal the Schedule to that Act 
relating to the form of certificates. 

*The Council of the Society of Public Analysts is of opinion that the form of 
certificate should not, as in the Act of 1875, be unalterably fixed, but dissents from 
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the proposal that the form should be prescribed by the Commissioners of Inland 
Eevenue. The Council considers that the proper body to prescribe the form of 
certificates would be the Standing Committee or Court of Reference recommended 
by the Select Committee, the formation of which Court of Reference is not provided 
for in Mr. Chaplin's Bill, an omission to which attention is called hereafter. 

Sub-Section 2 of Section 12 provides that the production by the defendant of a 
certificate by a public analyst shall be sufficient evidence of the facts therein stated 
(unless the prosecutor requires that such public analyst be called as a witness). The 
Council would suggest the desirability of providing that in the absence of the public 
analyst whose certificate is tendered by the defendant, and in the event of a material 
difference between the opinions expressed in that certificate and in the public 
analyst's certificate on which the prosecution was based, it should be compulsory on 
the Court to refer the portion of the saifiple retained by the Inspector to the Com- 
missioners of Inland Revenue. 

Having thus referred to some of the points suggested by the Government Bill, 
the Council wishes to call attention to certain of its omissions. The Select Com- 
mittee made an important recommendation (No. 18) — 

.... that the definition of the word * food' as used in the Acts should 
be amended so as to include expressly all articles intended to enter into or 
be used in the preparation or flavouring of food." 

This recommendation has not been adopted in the Government Bill, although its 
importance was very fully insisted upon. The present definition of food, as inter- 
preted by the High Court, enables injurious, adulterated, or objectionable baking 
powders and certain other articles, to be sold with impunity, on the contention that 
they are not themselves “ food,” although they are sold for the express and avowed 
purpose of being introduced into food and consumed as such. 

The most important omission, however, in the opinion of the (Council of the 
Society of Public Analysts, is the failure to carry out recommendation No. 19 of the 
Select Committee, viz. : 

** .... that an authority should be constituted, who should act as a 
Court of Reference upon scientific and other questions arising under the 
Acts, and who should be empowered at their discretion to prescribe 
standards and limits of the quality and purity of food.” 

The report of the Select Committee deals with a very large number of questions 
on which, as a Committee, they refrain from making any definite recommendations^ 
on the ground that such matters would properly be dealt with by the body whose 
formation they contemplated. They expressed the opinion — 

.... that it would greatly facilitate the working of the laws as to the 
adulteration of food, and also serve the interests of traders, if standards 
or definitions of food were promulgated by competent authority ” ; and 
.... that the question of fixing food standards should receive the 
attention of a specially-constituted scientific body familiar with questions of 
analysis and the chemistry of food.” 

Their recommendation was that such body or Court of Reference should — 

“ be empowered to make such orders as they think proper respect- 
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ing standards of the quality and purity of food, and that Such orders should, 
when confirmed by a Secretary of State, have the force of law ” ; and they 
were of opinion that '*...* the formation of such an authority having 
the functions indicated would result in the removal of many practical 
difficulties met with in the administration of the Acts, and by rendering 
* more precise the law affecting adulteration would obviate the costly litiga- 
tion in which, under existing circumstances, traders and others have some- 
times been involved-” 

It was recommended that the proposed — 

.... Court of Eeference should take the form of a standing Depart- 
mental Committee appointed by the Board of Trade ; ” and that “ .... 
such Committee should include the principal officer of the Government 
laboratory, nominees of the Local Government Board and Board of 
Agriculture, one or more analysts of repute, and representatives of the 
General Medical Council, the Institute of Chemistry, and the Pharma- 
ceutical Society. Other scientists,” it is added, “ whose sei-vices are 
available, and whose presence on the Committee may be expected to lend 
weight to its decisions, should find places thereon.” 

It is further suggested that : 

“ .... representatives of the trading and manufacturing community 
should also be included.” 

In fact, this proposal as to the establishment of a Court of Eeference having such 
powers as those alluded to, forms, from most points of view, one of the principal 
features in the report of the Select Committee ; and the recommendation met with 
cordial and widespread endorsement. This being so, the Council of the Society of 
Public Analysts notes with very great regret tThe total omission from the Bill of any 
mention of such a Court or Committee. It is, in the opinion of the Council, essential 
for the success of any new legislation, not only that such a Court or Committee should 
be constituted, but that the Committee when formed shall include one or more 'public 
analysts. At the present time each individual public analyst is left to decide what 
does or does not constitute adulteration, what is or is not to be regarded as injurious 
to health, and what limits and standards are to be adopted in judging of the genuine- 
ness or otherwise of samples submitted to him. Disputed questions of the greatest 
scientific intricacy are now fought out, more or less imperfectly, in open Court at the 
expense of vendors or public authorities ; and, as a consequence, questions which 
might have been settled, to the benefit of the community, many years ago, are still 
undecided, after more than twenty years* working of the Food and Drugs Acts. 

The Court of Eeference recommended by the Select Committee was originally 
suggested by the Society of Public Analysts, and the suggestion, as will have been 
seen from the quotations already given from their report, met with the entire approval 
of the Select Committee, who saw therein the means of solving the gravest difficulties 
which have hitherto arisen under the Food and Drugs Acts. The Council is clearly 
of opinion that, without such a Court or Standing Committee, any new legislation 
be of little or no value, while, on the other hand, the institution of such a 
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Committee would afford the aimplest tneane of eoBOxingthe effective working of anti- 
adulteration legialation. 

There are other points of omission in the Bill (such, for instance, as those 
connected with the Select Committee’s recommendations affecting the colouring and 
mixing of butter substitutes), which the Council of the Society of Public Analysts 
does not feel itself directly called upon to discuss. Generally speaking, the Council 
is of opinion : 

1. That the draft Bill introduced by the President and Secretary of the Local 

Government Board is unsatisfactory, inasmuch as it does not embody the 
most important recommendations of the Food Products Adulteration Com- 
mittee, and that, if passed, it would not lead to the removal of the difficulties 
experienced in carrying out the present Sale of Food and Drugs Act. 

2. That the recommendations of the Food Products Adulteration Committee, 

subject to but few modihcations, should be embodied in any Bill which may 
be put before Parliament during the coming Session. 

3. That the most important recommendation of the Select Committee, viz., 

recommendation No. 19, referring to the formation of a Court of Reference 
constituted substantially as laid down in the body of the report (with, how- 
ever, the inclusion in its number of one or more public analysts) should be 
acted upon, if new legislation is to lead to satisfactory results. 


(Signed) 

(Signed) 

(Signed) 


BERNARD DYER, President. 
EDWARD BEVAN, ) jj 
CHARLES E. CASSAL, j 


Secretaries. 


A METHOD OF ESTIMATING GALLOTANNIC ACID BY MEANS OF THE 

POLARIMETER. 

By R. F. Wood-Smith and Cecil Rkyis. 

(Bead at the Meeting, December 1, 1897.) 

It is a well-known fact that difficulty has often been experienced in the Lowen* 
thal method of estimating tannic acid, in properly ffltering the gelatino-tannin 
precipitate, the filtrate from which is apt to remain turbid and to contain traces of 
tannic acid ; the method offers the further objection that it is not always easy to 
obtain a sensitive final reaction in the permanganate titration. 

The method proposed by the authors removes these objections, and has the 
advantage of great rapidity; but, at the same time, it must be borne in mind that it 
is based upon empirical data, that the experiments made were carried out in the case 
of gallotannic acid only, and that therefore varying results must be expected where 
other tannin material is employed. 

The method consists in observing the Isevo-rotation of a standard gelatin 
solution before and after treatment with known quantities of tannin material (the 
filtered liquids in each case being clarified by egg-albumin), when, at a constant 
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Itemperatiirai the qaantity of gallotannic acid present (in the absence of other bodies 
optically active towards the polarized light) can be determined by a fector for the 
rotation difference. 

Zt was found that at constant temperature the specific rotatory power of gelatin 
remained the same for any strength of solution up to 10 per cent., and it was further 
found that the difference between the. rotatory power of the gelatin solution before 
and after treatment with tannin at constant temperature was directly proportional 
to the amount of gallotannic acid used, so Idng — and this was observed to be a most 
important condition — as sufficient excess of gelatin remained after treatment to 
cause a lasvo-rotation of not less than seven divisions on the Ventzke scale. 

The experiments for the determination of the factor were all carried out with a 
Schmidt and Haensch half>shadow quart>compensating polarimeter, an instrument 
which is constructed for use with ** white light,’* as it was believed. by the authors 
that this form of instrument was most generally employed for rapid work. 

The gelatin used for the experiments, and for which the factors are calculated, 
is the well-known Goignet’s gold label extra fine gelatin, since this was found to bo 
constant in composition and in its specific precipitating power on gallotannic acid. 
It is extremely important that gelatin of this nature should be employed, since, as 
has been recently pointed out by P. Carles {Ann, de Chim, Analyt.y vol. ii. [10], 
181, 182), different kinds of commercial gelatin precipitate very different quantities 
of gallotannic acid under the same conditions, and also possess different specific 
rotatory powers. 

The temperature at which the experiments were carried out was 45'’ C., since at 
that point the specific rotatory power of gelatin only varies very slightly with changes 
of temperature, and it was found that differences of 8° or 4° produced no appreciable 
difference in the final results. 

The gelatin solutions were also made up and kept at that temperature in a water- 
jacketed incubator, and all volumetric measurements occurring in the course of the 
experiments were made under the same conditions. 

The details of the method and the calculated factors are here given : 

A 1. 25 c.c. of an approximately 9 per cent, solution of gold label gelatin in water 
at 45® 0. are transferred to an evaporating dish capable of holding about 100 c.c., 
which is placed on a boiling-water bath. 

A 2. As soon as the temperature of the liquid has risen to about 60® C., 1 c.c. 
of the soluble albumin of a perfectly fresh egg is added, and the wholp is allowed 
to attain the temperature of the water-bath, with constant stirring. 

A 3. The liquid is kept at 100® C. for ten minutes, also with repeated stirring. 

A 4. It is now allowed to cool down to about 50® C., when, if the supernatant 
liquid is seen to be quite clear; it is again heated up to 100® C. and filtered, the 
precipitate washed with boiling water, and made up to 50 c.c. at 45® C. ; but if, as 
sometimes happens, the first treatment with albumin does not render the fluid* free 
from opalescence, the above operation is repeated, when a clear liquid can always 
be obtained, especially if the warming on the water-bath be slightly prolonged. 

A 5. It is advisable, if the bulk of liquor has during the process attained unduly 
lai^e proportions, not to evaporate down, but to filter, wash as far as possible, and 
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make up to 50 c.c., and then to again wash the residue with boiling water, and make 
up the second washing to another 50 o.c. 

A 6. The laevo-rotation of the clear filtrate is now taken at 45* C., to which 
must be added that of the second washing if necessary. 

B 1. 25 C.C. of the same 9 per cent, gelatin solution are, as before, transferred at 
45* C. to an evaporating dish and a known quantity of the tannin extract added 
(which should for convenience contain between *2 and 1 gramme of gallotannic acid). 

B 2. The above is warmed on the water-bath for five to ten minutes, when the 
opalescent supernatant liquid is poured off into a second dish, the gelatino-tannin 
precipitate which adheres to the first basin being thoroughly worked about and 
washed with boiling water, and the washing added to the second basin. 

B 3. This is now treated with egg-albumin in the same manner as the blank 
experiment (A 2-G), and is then filtered,’ made up to 50 c.c., and the Isevo-rotation at 
45* C. taken. 

The difference between the rotations of A and B gives the measure of the gallo- 
tannic acid present. The experiments A standardize the gelatin solution, and the 
rotation so found may be taken as constant for the same solution for some time. 

The following table states the gelatin differences of rotation caused by different 
amounts of gallotannic acid, and the factor which must be multiplied by the sugar 
units of difference (for white light) to give the amount of gallotannic acid present : 


Weight of (rallotiinnic Acid 
U 80 d:^T. 

Gelatin Kotation Difference in 
Sugar Units — R. i 

T 

Factor— r; . 

! ^ 

0*900 grammes 

13-50 

0-0667 

0-720 

10*60 

0-0679 

O-GOO 

8*90 

0-0674 

0-480 

7*15 

0-0671 

1-000 

14*90 

0-0671 


T 

Mean factor for the above and numerous other experiments = 0*0673. 


Addenda, — (1) It is important that the egg employed for clearing the liquid 
should in all cases be i)erfectly fresh, as otherwise the albumin does not coagulate 
properly, and the filtrate retains a slight opalescence. 

(2) To ensure rapid filtration, a fluted filter should be employed ; then the 
process takes place quickly, and a hot- water funnel is not necessary. 

(3) After the tannin material has been added to the gelatin solution and warmed, 
the supernatant liquid should appear quite milky, this being an evidence that a 
sufi&cent excess of gelatin exists. 

Discussion. 

Mr. Hehner inquired whether the method was applicable to more than one kind 
of tannin, and, if not, to what particular kind of tannin it was applicable. It 
appeared to have the same difficulties as all other methods — in being useful only for 
one of the very numerous kinds of tannic acids. What was to be desired was a 
method for actually determining tannin, from whatever source it came. 
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Mr, AijtiEN observed that a single method for the determination of tannin in 
any class of tanning material was as far out of reach as a universal method for the 
determination of cdl metals, for the variations in the properties of the so-called 
tannins were quite as great as the differences in the analytical behaviour of, say, 
iron, copper, tin, and zinc. 

Dr, Bideal agreed with Mr. Hehner and Mr. Allen as to the variations in 
different tannins, and as to the difficulty of determining them. He had himself been 
in the habit of determining the quantity of potassium permanganate required by a 
solution of tannin (Loewenthars method), and the quantity required by the tannin 
solution after treatment with hide-powder, representing the quantity of organic 
matter in the solution before and after treatment, the difference between the two 
being the actual weight of organic matter present as tannin, or matter absorbable 
by hide-powder. The use of a very pure gelatin seemed to have an advantage over 
hide-powder, inasmuch as there was a good deal of difficulty in obtaining uniform 
hide-pow'der. The use had been recently suggested of a compound of gelatin and 
formalin, which absorbed tannin in the same way as gelatin, and which might 
possibly have a more constant composition. 

Mr. A, C. Chapman thought Mr. Alienas remark too sweeping. It was perfectly 
weU-known that there were different kinds of tannin, which behaved differently in 
regard to their action on gelatin ; but if separate processes could be devised to give 
accurate or approximately accurate results with, for example, bark, tea, hops, and 
like materials respectively, each of these processes would be extremely useful, even 
if it were not applicable to more than one kind of material 

The President observed that the method, although it might not be applicable 
to different classes of tannin equally, was certainly an interesting one, and one which 
opened up new avenues of investigation. 

Mr. Wood- Smith admitted that the method was only applicable for the particular 
kind of tannin employed, viz., the ordinary purified commercial gallo-tannic acid, 
and that, further, the presence of optically-active bodies other than tannic acid 
necessarily interfered with the results. It had, however, proved very useful to the 
authors under circumstances involving the use of one class of tannic acid only, and 
factors could no doubt be determined for any other variety of tanning material. In 
reply to a question put by Mr. Eiohraond, he said that the normal weight of sugar 
solution for the polarimeter employed in the experiments was 26048 grammes. 


A BUTTEE EIGHTEEN YEAES OLD, 

By E. G. Clayton. 

{Bead at the Meeting^ December 1, 1897.) 

The butter to which these remarks apply was the subject of a. reference-case under 
the Sale of Food and Drugs Act in 1879. In that year it was analysed by Mr. 
Hehner, who has kindly given me permission to mention that he found it to yield 
87*75 per cent, of insoluble fatty acids, while it contained normal amounts of water, 
curd, and salt, and evidently was perfectly genuine. 
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Since 1881 the bottle containing the residual portion of the sample has been in 
my keeping, amd the following are the results of the examination to which 1 have 
submitted this old butter. It should be premised that the quantity was very small, 
otherwise a more complete investigation would have been made. The sample had 
rather an offensive odour, and was considerably discolored. During most of the 
time the bottle was kept in a dark cupboard, but the stopper, being broken, fitted 
imperfectly, so that there was ample opportunity for oxidation. 


Analysis : 


Molting 

Point, 

DonHlty 
at 100" C. 
(Water at 
15*5* C.), 

Insoluble Soluble 
Fatty , Fatty 
Acida. Adds. 

Reichert i 

number l Koettatorfer 

(ff gramtneB j numbers, 
used). ^ j 

Httbl (Iodine 
absorbed). 

Maumene. 

Rancidity. 

33° C. 

i 

•8742*i85-72%’^-' 7-36% 

1 : 

! ‘ 

i 

22-36 C.C.* Bequired 
/^BaHoO.. 23-4^ 
KOH; 
'=239-0, 

; saponifi- 
j cation 
j equiva- 
1 lent 

(a) Estimated 
in 1895 : 
25-68%.* 

(5) Estimated 
i in 1897 ; 
25-09%. 

Bise of 
temper- 
ature 
= 22"C. 

100 grms. 
required 
160*3 c.c. 
normal 
KOH. 


The numbers with asterisks were obtained by me in January, 1895, the remainder 
in October, 1897. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

The Adulteration of Milk with Saccharose Solutions. Cotton. {BulL de 
Pharm. de Lyon, August, 1897 ; through Jotir, PJiarm, Chim,, 1897, vi., 362, 363.) — 
The following is given as a rapid test for detecting the addition of saccharose solu- 
tions to milk : Ten c.c. of the suspected milk are mixed with 0*5 gramme of powdered 
Ammonium molybdate, and 10 c.c. of dilute hydrochloric acid (1 : 10). In a second 
tube 10 c.c. of milk of known purity, or 10 c.c. of a 6 per cent, solution of lactose, 
are similarly treated. The two tubes are placed in a water-bath, and the temperature 
gradually raised. At about SO'’ G. the milk, if adulterated with saccharose, assumes 
an intense blue colour, whilst the genuine milk, or lactose solution, remains unaltered. 
On boiling, these also turn blue, but to less extent than the adulterated milk. 

With milk containing only 1 gramme of saccharose per litre, the reaction is well 
marked, but the author states that the amount used for adulteration is never less 
than 6 grammes per litre. C. A M. 
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The Composition of Asses’ Milk. A. Schlossmann. {Zeit, Phys. Chem., 
1897, xxiii., 258). — The author gives the results of his analyses of sixteen samples 
obtained from one establishment in Dresden. The density varied from 1*031 to 
1*036, and the mean percentage results of the total solids were 11*15 ; of the ash, 
0*399 ; and of the sugar, 4*94. The total nitrogen varied from 0*22 to 0*27 per oent., 
of which 86 per cent, belonged to albuminoid substances (precipitated by tri- 
chloracetic acid or salicyl-sulphonic acid). The limits of fat, of which the globules 
were very small, were 0*15 and 0*6 per cent. One c.c. of the milk required for 
neutralization 0*06 c.c. of decinormal sulphuric acid with phenol-phthalein as 
indicator, and 0*404 c.c. with methyl orange or turmeric as indicator. C. A. M. 


On the Volumetric Determination of Casein in Milk. G. Deniges. (Jour. 
Pharm. Ghim., 1898, vii., 9-12.) — This is a supplementary note on the author’s 
volumetric process (Analvst, xxii., 11). In the titration of milk rich in calcium 
salts, a turbidity occurs after the addition of ammonia which prevents the end- 
reaction from being clearly observed. This is obviated by the addition of a little 
ammonium oxalate, which does not exercise any disturbing influence. The modified 
process is as follows : Twenty-five c.c. of the milk are mixed with 5 c.c. of a saturated 
solution of ammonium oxalate, 20 c.c. of the decinormal mercuric-potassium iodide 
solution, and 2 c.c. of acetic acid, the volume made up to 200 c.c. and the liquid 
filtered. To 100 c.c. of the clear filtrate are added 10 c.c. of a solution of potassium 
cyanide equivalent to a decinormal (or approximately decinormal) solution of silver 
nitrate, and 12 to 15 c.c. of ammonia, and the liquid titrated with the silver nitrate 
solution until there is a permanent turbidity. The number of c.c. used = q. 

A blank determination is made to determine the exact value of the silver nitrate 
solution. Ten c.c. of the cyanide solution, 12 to 15 c.c. of ammonia, and 10 c.c. of 
the mercuric-potassium iodide solution, are mixed with 100 c.c. of water and titrated 
as before with the silver nitrate. The number of c.c. = c, and the casein in the 
milk corresponds io q-c. When the silver nitrate is exactly decinormal, c = 4*8 c.c. 
The value oiq- c, 'expressed in tenths of a c.c., is then obtained from the table or the 
formula given in the former paper. C. A. M. 


A Contribution to the Study of Butter. K. Farnsteiner and W. Karsoh. 

(Zeit.fiir Untersuch. der Nahrungs-und Genussinittel, 1898, 16-21.) — The authors call 
attention to a case of butter of unquestionable purity showing abnormally low 
Eeichert-Meissl and saponification numbers. Different samples of the butter, 
which came from a farm in Holstein, gave the following numbers : 


Refraotometer number 
(25- C). 

55-0 
55-0 
560 
• 650 


Reichert- Melsgl number. 

23-98 

23-68 

22-80 

22-74 


Saponification number. 

220-27 

219-20 

218-53 

218-50 


The case was further inquired into, and 25 cows out of the 180 kept at the farm 
were selected as corresponding to the whole number as regards the average period of 
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lactation. The milk from these being treated separately, yielded a butter which gave 
the same abnormal results, viz. : 

Kafraotometer number. Reichert-Meissl number. Saponification number. 

(2r C). 

530 ... ... 2216 ... 220-40 

53-2 ... 22*22 ... ... 221*75 

53*0 ... ... 22*11 219*74 


The relation of the refraotometer number to the iodine number is shown in the 


following figures ; 

Refraotometer Iodine 

number. number. 

October 21, from 180 cows 55 0 49*57 

October 26, „ 25 „ 53*0 40*00 


Reichert'Meifisl 

number. 

22*80 

22*11 


Saponification 

number. 

218*53 

219*74 


The case corresponds to that reported from Hameln by Vieth, and is doubtless 
due to the cows having been for a long time in milk. H, H. B. S. 


Detection of Sesame-oil in Butter and Margarine. P. Soltsien. {Phann 
Zeit., 1897, xlii., 837 ; through Chem, Zeit. Bep,, 1897, 325.) — The author calls 
attention to the fact that when furfuraldehyde, or at least the German ofi&cial 
alcoholic solution thereof, is mixed with hydrochloric acid (sp. gr. 1*19), it yields of 
itself a red coloration, which appears slowly in the cold, but quickly on warming ; 
and the tint is very similar to that produced by a small amount of sesame-^oil. 
The only difference between the two is that the former develops more slowly, soon 
changes to the colour of permanganate, and finally assumes a bluer tone, which is 
fairly permanent. F. H. L. 


On the Detection of Ergot in Flour. A. Miller. {Jour, Soc, Phys. Chim,^ 
xxviii., 824 ; through Jour. Pharm, Chhn,, 1897, 553.) — The author has met with a 
sample of flour containing only a trace of ergot (not more than 0*1 per cent.), 
which, nevertheless, imparted to the alcoholic extract a clear rose coloration as 
pronounced as though the proportion of ergot had been 1 per cent. On examination, 
the flour was found to contain particles of the husk of the grain of a bluish-green 
shade, which assumed a reddish tint on treatment with acidulated alcohol, and 
imparted the same colour to the alcoholic extract. The difference in shade between 
the colour produced by this flour and that containing ergot was only distinguishable 
in concentrated solutions, when the former was rose-red whilst the latter was brick- 
red. C. A. M. 


TOXICOLOGICAL ANALYSIS. 

On the Deteotion of .Phosphorus in Tozioologioal Work. H. Batterman 
and A, Hilger. (Forsch. Ber,, 1897, iv., 241-258.) — The methods employed for the 
deteotion of phosphorus in forensic work are : (1) Scherer's, which depends upon the 
&>ct that steam containing phosphorus vapour reduces silver nitrate. The substance 
under examination is mixed with water, acidified with sulphuric acid, and warmed 
at 30** to 40** C., whilst strips of the reagent paper are suspended in the mouth of the 
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flask. (2) Mitecberlich’s, which is based on the volatility of elementary phosphorus 
in steam, and its becoming luminous on contact with oxygen. (3) Dussart-Blondlot’s, 
which is especially suitable for the detection of phosphorus in an oxidized state. It 
depends on the Cact that phosphorus, and many of its compounds, when treated with 
nascent hydrogen, yield a gas which, when ignited, gives a flame the inner cone of 
which is of a deep*green colour. 

With regard to Scherer’s reaction, the author points out that many substances 
may cause a darkening of the silver nitrate paper, and that the test must be regarded 
as a negative one (the absence of any discoloration proving the absence of free 
phosphorus) rather than as a positive one, unless phosphoric acid can be identified in 
the blackened paper. 

In Mitscherlich's test the experiments described at length in the paper show that 
in the distillation of the phosphorus in the ordinary way the amount recovered is 
only a fraction of the whole, though the yield increases as the quantity of phosphorus 
present becomes larger. This is largely due to a certain amount of oxidation taking 
place within the flask and the non-volatility of the oxidation products. To obviate 
this the author has devised a modification of the process, in which a current of 
carbon dioxide is led into the flask during the distillation. The steam carrying the 
phosphorus passes upward through a narrow tube which is bent twice at right 
angles, first horizontally, then downwards, is condensed in a vertical condenser, and 
falls into an Erlenmeyer flask. Connected ^ith the side-tube of the flask is a suction- 
pump, by means of which air is drawn into fhe horizontal part of the narrow tube 
through a smaller tube fused on, and closed when not in use by an indiarubber tube 
and spring clamp. 

In this way the oxidation takes place entirely in the tube, whilst the interior of 
the distillation-flask remains, absolutely dark, and it is possible to recover in the 
distillate over 90 per cent, of the phosphorus present in the original substance. The 
smallest quantity of phosphorus capable of detection by the Mitscherlich process is 
0*00006 gramme. 

Where oxidation is prevented by drying, or by the course of putrefaction, a small 
amount of free phosphorus can be detected in organic matter long after it has been 
mixed with it. Thus, 0*003 gramme of phosphorus was mixed with organic matter 
in a state of putrefaction, and could still be detected after a lapse of six months. 

In the Dussard-Blondlot test certain substances, noticeably ether and proteid 
derivatives, interfere with the reaction. This is obviated by passing the phosphuretted 
hydrogen first through potash to remove sulphuretted hydrogen, and then into silver 
nitrate solution and applying the test to the precipitate of phosphor silver. 

The author recommends the following modification of the test as more simple 
and sensitive than the ordinary process : The filter containing the silver phosphide 
precipitate is placed, together with a little pure zinc and some water, in a small flask 
fitted with a cork with three perforations. Through two of these pass tubes bent at right 
augles, whilst a third is for a thistle funnel One of the tubes is connected with a 
Kipps’ hydrogen apparatus, the gas generated in which is proved by the spectroscope 
to be free from phosphorus, whilst the other tube is connected with a U-tube filled 
with pumice saturated with potash, and in which is inserted the platinum jet. 
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Hydrogen is then generated within the flask by introducing through the thistle 
funnel a few ao. of dilute sulphuric acid (1 : 5), and this is swept onwards by 
means of the current of hydrogen from the Kipps’ apparatus, and a strong flame is 
obtained at the jet. The smallest amount of phosphorus capable of detection by 
this reaction with the naked eye is 0*00000006 gramme, but even less than this can 
be recognised with the spectroscope. 

The chief drawback to the process is the length of time required to reduce 
phosphorus in the form of acids to phosphuretted hydrogen. From ten to fourteen 
days are required for the reduction of only a few milligrammes, and then never more 
than one-fifth of the total amount present is converted. The author finds, too, that 
the precipitate of silver phosphide does not account for the whole of the phosphorus, 
and that the solution of silver nitrate ‘often contains as much as the washed pre- 
cipitate. He suggests that advantage may be taken of the complete absorption of 
phosphuretted hydrogen in a solution of copper chloride. Thus, a solution prepared 
by dissolving 4 grammes of pure copper chloride in 20 c.c. of hydrochloric acid 
(sp. gr. 119), adding 30 c.c. of a 12 per cent, solution of potassium hydroxide, and 
pouring off the liquid from the crystals separating, absorbs the gas completely, and 
readily parts with it again on warming. C. A. M. 


ORGANIC ANALYSIS. 

Estimation of Small Quantities of Methyl Alcohol, Formaldehyde, and 
Formic Acid. Nicloux. {Bull. Soc. Chim., 1897, xvii., 839, 840.) — This is an exten- 
sion of the author's process for determining ethyl alcohol in very dilute solution, based 
on the reduction of potassium bichromate by the alcohol in the presence of sulphuric 
acid {Bull, de la Soc . Therajp., iii., 860). In each case the solution under examination 
must contain only one of these bodies, and must also be free from other organic 
substances capable of reducing bichromate. In the determination, 5 c.c. of pure 
concentrated sulphuric acid are added to 5 c.c. of the solution, the mixture heated for 
a minute and titrated with standard bichromate (the strength of which varies accord- 
ing to the substance to be determined) until a green tint is obtained. It is advisable 
to compare the colour with that of a series of standard colour samples recently 
prepared so as to obtain the exact value of the standard solution. 

The strength of the bichromate solution is : for methyl alcohol, 19 grammes ; for 
formaldehyde, 17 grammes ; and for formic acid, 11 grammes of bichromate per litre 
respectively. .In each case 2 c.c. corresponds to 5 c.c. of a solution containing 
1 gramme of the substance per litre (cf. Analyst, xii., 25 and xxii., 161 and 263). 

C. A. M. 


On the Detection of Formalin. A. Joriseen. {Jour. Pharm, de Lidge. 1897, 
iv., 257 ; through Bull, de la Soc. beige, 1897, 211, 212.) — The author gives a summary 
of different tests used for the detection of formalin, but objects to all of them with 
the exception of Hehner*B reaction (Analyst, xxi., 95) on the ground that they are 
not peculiar to formaldehyde. He finds tiiat in the case of the last it is possible 
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to replaold the milk by certain alkaloids, of which several give characteristic reactions 
of extreme sensitiveness. Thus, on placing a little morphine hydrochloride in a 
porcelain basin, adding a few drops of concentrated sulphuric acid, and touching the 
mixture with the end of a glass rod previously dipped in a solution of formaldehyde, 
even if exceedingly dilute, a purple colour is produced which changes to an indigo 
blue. C. A. M. 


Analysis of Fats. Extraction of Cholesterin and Phytosterin. A. Bomer. 

{Zeit. filr Untersuch. der Nahrtings-und Genussmittely i., 21-49.) — The following 
process is recommended : 50 grammes of fat are saponified with 100 c.c. of alcoholic 
potash solution, the solution diluted with 200 c.c. of water, and the whole shaken for 
from a half-minute to a minute with 500 c.c. of ether. After standing for two or 
three minutes, the etheric extract is separated and distilled. The soap solution is 
then again extracted two or three times with 200 to 250 c.c. of ether, each extract 
being distilled off as before. After the ether has all evaporated, a little alcohol 
usually remains in the residue, and this is removed by blowing air through it, while 
the vessel containing it is immersed in a bath of boiling water. The residue still con- 
tains a little unsaponified fat, which is removed by a further saponification with 
10 c.c. of alcoholic potash. The contents of the flask are now washed out into a 
separating funnel with 20 c.c. of water, 80 to 100 c.c. of ether added, the whole 
shaken for half a minute, allowed to stand for a few minutes to separate, the aqueous- 
alcoholic portion drawn off, and the etheric extract washed three times with 5 to 10 
c.c. of water. After removal of the last wash- water, the etheric extract is filtered 
into a small beaker or Erlenmeyer flask, and the ether slowly evaporated off. On 
drying in the water-bath, a crystalline residue is obtained containing the cholesterin 
and phytosterin, from which these bodies can be obtained in a pure state by crystal- 
lization 

Cholesterin can be easily distinguished from phytosterin by the form of the 
crystals and the manner of its crystallization. If, however, both bodies are present 
together, the mixture crystallizes in one form only, the crystals either approximating 
to the form of phytosterin crystals, or, if cholesterin is present in the greater quantity, 
differing in form from the pure crystals of either body. H. H. B. S. 


On the Cause of the Banoidity of Fats. A. Eljden. (Farsch, Ber,, 1897, iv., 
196-203.) — The author's experiments, which were chiefly made with butter, oUve oil, 
and liver-oils, confirm the statements of other observers (<?.//., Spaeth, Analyst, xxii., 
46) ; but it is further shown that there is a marked difference between the oxidation 
changes caused in the composition of the fat by a current of air, and by the action of 
direct sunlight. Thus in the case of butter placed in the sun for three days the 
acidity number rose from 1*2 to 10*7, whilst the iodine number fell from 32-9 to 30*7 ; 
whereas the same butter^ subjected to the action of a current of air alone, did not 
show that degree of acidity until after five weeks, and then the iodine number 
had fallen to 19*8. There is also a difference in the appearance of the oxidized 
fat, butter becoming rancid in the sunlight assuming a deep yellow colour, that 
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oxidized by the air keeping its colour for two or three weeks, and then becoming 
snow-white. The author suggests that this change may be due to the action of an 
enzyme similar to those which cause the discoloration of freshly-cut apples, etc., to 
which the name of ** oxydase has been given. Although he has proved that bacteria 
and moulds do not act upon fresh fat, he is not prepared to say that they play no 
part in a further change when once a decomposition process has commenced. 

Eitsert {Natter, TToc/i., v., 196) asserts that oxygen does not produce rancidity in 
fat in the absence of light ; but this the author considers is conclusively disproved by 
his experiments. These also show that the decomposition is accelerated by raising 
the temperature (45“ C.). C. A. M. 


Japanese Wood-Oil (Tung-Oil). * {Chem, Tech, Zeit, Loch u, Farh, hid, ; 
through Deutsche Chem, ZeiL, 1897, xii., 419. Also Bev. Chim. hid,, 1897, viil, 338.) 
— This glyceride oil is obtained in China and Japan from the seeds of the Aluerites 
cordata, and it is being introduced into Europe as a substitute for linseed-oil in 
varnishes and paints. It is a clear, yellow, viscous liquid, with an odour resembling 
linseed-oil ; when freshly prepared it is extremely poisonous ; and it is used for the 
adulteration of gurgun balsam. Glacial acetic acid produces a turbidity at 47“ C. 
When 5 grammes are treated with 2 c.c. of chloride of sulphur and an equal volume 
of carbon disulphide, the mixture solidifies on stirring for a minute and a half at 
ordinary temperatures ; but the paste is not so hard as that yielded by linseed or 
castor-oil. A thin layer exposed to the air dries in about twenty-four hours to an 
opaque white film. If 4 grammes are heated (temperature not specified) in a 7 cm. 
dish, a skin forms at the edges in fifteen minutes, which in two hours becomes so 
tough that the contents will not fall out as the vessel is inverted ; while during four 
hours the gain per hour is 0*36 per cent. When heated with 0 5 per cent, of litharge 
and a current of air passed through it, the oil acquires the consistency of a jelly in 
about fifteen minutes. It yields a solid elaidin. Warmed with silver nitrate for 
fifteen minutes, a reddish-brown colour is produced. Strong sulphuric acid converts 
it into a black mass ; nitric acid (sp. gr. 1*4) into a solid body in two minutes, which 
finally becomes dark and friable. If 1 gramme of the oil is dissolved in 5 c.c. of 
chloroform and shaken with 5 c.c. of a saturated solution of iodine in the same 
liquid, a thick paste is soon produced. The constants of tung-oil are as follows : 


Specific gravity at 15*6“ ... ... . . 0 *8385 

Solidifying point (about) ... .. ... 17^ 

Iodine number ... ... ... ... ... 165*7 

Saponification number ... ... ... ... 194 

Specific temperature reaction ... ... ... 372 

Insoluble fatty acids ... ... ... ... 96*4% 

Unsaponifiable matter ... ... ... ... 0*44% 

Free fatty acids ... ... ... ... ... 3*84% 

Melting and solidifying point of acids ... ... 37“ 

Iodine number of acids ... ... ... ... 160*1 

F. H. L. 


[According to Bev, Chim, Ind, {loc. cit), the free acid corresponds to I’S per 
cent, of KHO, and the sp. gr, at 30“ C. is 0*9405. Deering (Imperial Inst, 1896, 
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308) gives the bromine absorption as 98 per cent. : it should seem that there are at 
least two varieties, pale and dark ; two kinds also are distinguished in China, coming 
from Canton and Hankow respectively. Lippert {Zeits, Angew. Ghmi,, 1897, 779) 
states that owing to the large amount of free acid it contains, tung-oil thickens (or 
“ sets up ’V in presence of oxide pigments with inconvenient rapidity. — Abb,] 


The Determination of Fat and Casein in Fseoes. H. Poole. (Joiir, Attier. 
Chem, Soc,f 1897, xix., 877-881.) — The various methods of analysing faeces have been 
summarized by Grausnitz {Zeit.f, Biol., 1894, 328), but the author takes exception to 
all of them on the ground that the separations are only imperfect. Thus, the fat, 
which in each case is determined by extracting the dried faeces with ether and weigh- 
ing the residue, contains also biliary and other products, whilst hitherto no method 
of separating casein from epithelium cells has been described. 

Having occasion to make a number of determinations of the amount of undigested 
fat and casein in the faeces of children fed on milk, the author devised the following 
process, which he claims gives results perfectly comparable among themselves, and 
much nearer the truth than those of any of the older methods ; 

The ether extract, containing the fat, cholesterol and coloring matters from the 
bile, is evaporated at 100'* C. and the residue dried at 110° C. It is then saponified 
with alcohol potash (which as a rule leaves only a trifling amount unsaponified), water 
is added, and the alcohol expelled by boiling. More water is added if necessary, and 
the solution filtered. The filtrate is extracted twice with an equal volume of ether in 
a separatory funnel. The liquid, thus freed from cholesterol, is evaporated nearly to 
dryness, water added, and the fatty acids liberated, determined in the usual way and 
calculated into fat. 

In the determination of the casein, the fasces are extracted successively with ether, 
water, and alcohol, and dried, the three solvents removing most of the nitrogenous 
substances other than undigested casein and epithelium cells. The residue, which 
also contains insoluble fatty acid compounds (usually salts of iron, aluminium and 
calcium), is digested for several hours at 50° C. in a mixture of hydrochloric acid thirty 
parts, and water seventy parts, which dissolves the casein and leaves the epithelium 
cells and other substances. After cooling, the liquid is filtered, evaporated, and 
the nitrogen in the residue determined by KjeldahPs process, and calculated to 
casein. 

In a full analysis the amount of fatty acids in the insoluble soap would also be 
determined, but as these usually represent digested or partially changed fats, they 
did not come within the scope of the author's work, which was concerned only with 
the undigested portions. G. A. M. 


A New Beagent for Urinary Albumins. Bouroeau. (C. B, Soc. de Biol., 
1897, 817 ; through Bull, de la Soc. beige, 1897, 248.) — Urine may contain coagulable 
albumins or proteoses which have not the same clinical signifioance. Oxyphenyl- 
sulpbonic acid containing a trace of salicyl-sulphonic acid will detect the albumins in 
the presence of the other compounds. A drop or two of the reagent added to 1 c.c. 
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of the urine gives an opaque white precipitate with albumins and alkali-albumins, 
whilst no precipitate is obtained with proteoses, peptones, alkaloids, antipyrin, 
salicylates, phosphates, or urates. G. A. M. 

The Detection of Santonin in Urine. L. Daoliu. {Jour. Pharm. Chim., 1897, 
vi., 634.)— From 30 c.c. to 40 c.c. of the urine are treated first with lead acetate, then 
with crystalline sodium sulphate and filtered. The clear filtrate is divided into two 
parts, and evaporated in porcelain basins. The residue in one is gently warmed with 
one or two drops of sulphuric acid, and should santonin be present, gives an 
immediate violet coloration. To the other residue a few drops of alcoholic potash 
are added, which gives with santonin a rose colour. Or the urine may be extracted 
with chloroform, the solvent evaporated, and the residue tested as above. Bhubarb 
gives a negative result with these reagents. C. A. M. 


The Determination of Phenols in Urine. J. Amam. {Bev. Med. Suiss- 
romande, xvi., 657; through Jotir. Pharm. Chim., 1897, vi., 361.) — The method 
described is a colorimetric one, based on the reaction given by phenols with Millon’s 
reagent, and with para-diazo-benzene-sulphonic acid. Millon’s reagent gives a 
reddish colour on warming, which however does not remain long without alteration. 
The other test is more characteristic and more sensitive. On adding para-diazo- 
benzene-sulphonic acid to phenols in alkaline solution (sodium carbonate), acid or 
neutral azo-benzene-phenyl sulphonates are produced, the colour of which varies 
from orange to red, according to the nature of the phenol. Neither of the tests can 
be applied to the urine itself, and the phenols must first be separated by adding 
sulphuric acid and distilling. The aqueous solution of diazo-benzene-sulphonic acid 
must be prepared immediately before use, but it has the advantage over Millon’s 
reagent of giving the reaction in the cold, and of producing a much more permanent 
coloration. C. A. M. 

The Analysis of Qlyoero-phosphates. A. Astruc. {Journ, Pharm. Chim., 
1898, vii., 5-8.) — For the determination of the phosphoric acid a known volume of a 
solution of the glycero-phosphate is neutralized with sulphuric or hydrochloric acid, 
with methyl orange as indicator, and the solution then titrated with a standard 
solution of alkali and phenol phthalein. Taking calcium glycero-phosphate as the 
type, the reactions are indicated by the equations : 

2PO-0^^‘‘ + HjjSO, = CaSO, + (P0,C3H,0,).CaH, 

\O-C3HjO, 

in which one molecule of sulphuric acid corresponds to two molecules of phosphoric 
acid, 

and (P0^C8H702)2CaH2 + 2NaOH - (P0,C8H.02)2CaNao + 2H,0, 
or (P0,C3H^02)2CaH2 + 2NaOH - PO^C^HyOgOa -h PO^C^HyOaNag -h 2H2O, 
in which one molecule of phosphoric anhydride corresponds to two molecules of soda- 
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From this the quantity of phosphorus pentoxide in solution can be calculated. The 
results thus obtained are about 0*5 per cent, lower than those obtained by calcining a 
known weight of the glycero-phosphate, dissolving the ash in hydrochloric acid, and 
determining the phosphorus as magnesium pyrophosphate, so that the process gives 
very approximate figures in a very short time. 

Glycero-phosphates of calcium, when dissolved, are alkaline to methyl orange, 
but sometimes acid and sometimes alkaline to pbenolphthalein. The acid salts are 
almost entirely soluble without residue, whereas the alkaline salts dissolve with more 
difficulty and give a slightly turbid solution, but the alkalinity is always excessively 
feeble. Acidity to pbenolphthalein indicates a certain amount of decomposition 
during the preparation^ of the calcium glycero-phosphate. 

In the case of adulteration to any extent of calcium glycero-phosphate with 
disodium phosphate, the solution would be strongly acid to pbenolphthalein, and the 
quantity of sulphuric acid required for neutrality with methyl orange would be far 
from being equivalent to the quantity of soda subsequently required for neutrality 
with pbenolphthalein. C. A. M. 

On Betamine, a New Alkaloid. Battandier and Malosse. {Jour, Pharm. 
Chlnu, 1897, vi., 241, 242.)— The authors have extracted from the young leaves and 
the bark of the rctmna sphcBrocarpa by the ordinary methods of extraction an alkaloid, 
to which they have given the name of retamine. One kilogramme of the fresh plant 
yields about 4 grammes of the alkaloid. 

Eetamine crystallizes in long needles on cooling a saturated solution of it in ether 
or petroleum spirit, and in prismatic plates on cooling an alcoholic solution, whilst 
spontaneous evaporation of the alcoholic solution yields rectangular tablets. It has 
a very bitter taste and has no marked physiological action. It melts at 162'’ C., and 
decomposes at a higher temperature. It gives the general reactions for the alkaloids, 
and yields a characteristic precipitate with bismuth potassium iodide. Platinic 
chloride does not precipitate it. With ammonium sulphate it gives feebly the re- 
action of sparteine. It forms well-marked salts, which crystallize readily, and which 
usually contain for one molecule of retamine either one or two molecules of mono- 
basic acid. The mean results of the elementary analysis correspond to the formula 
^ 15 ^^ 26 ^ 20 ; 80 that retamine appears to be an oxysparteine, although different to the 
known artificial oxy sparteines. C. A. M. 


A Delicate Test for Ammonia and Organic Matter containing Ammonia- 
cal Nitrogen, £. Biegler. {Bui, Soc, Scicntc den Bucuresch 1897, vi., 335 ; through 
Chem, Zeit, Bep,^ 1897, 307.) — Para-diazo-nitraniliqe forms a very sensitive reagent 
for detecting ammonia, ammonium salts, and all nitrogenous organic compounds 
which evolve ammonia on treatment with strong bases (e.^., albuminoids and some 
alkaloids). One gramme of paranitraniline is dissolved by heating with 20 c.c. of 
water and 2 c.c. of hydrochloric acid, the liquid is diluted and well shaken with 
160 c.c. of water, and, when it is cold, 20 c.c. of a 2*5 per cent, solution of sodium 
nitrite are added. Ten c.c. of the liquid to be tested are treated with ten or fifteen 
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drops of the reagent, and 10 per cent, caustic soda solution is slowly dropped in. If 
ammonia is present, an orange turbidity is produced ; and on agitation the liquid 
becomes yellow, orange, or red, according to the amount present. On acidifying 
with sulphuric acid the solution loses its colour, and a mass of yellow, microscopic, 
needle-shaped crystals collects on the surface. This body is very soluble in alcohol, 
and on adding a little caustic soda it gives an intense red violet coloration. The 
reagent becomes cloudy on keeping, but after filtration it is still serviceable. 

R H. L. 


A New Process for the Determination of Crude Fibre in Food Stuffs. 
J. Ebnig. {Zeit, fiir Untersuch der Nahrujigs-und Gennssmitiel, i., 3-16.) — This paper 
is the outcome of endeavours to devise a process which shall furnish crude fibre as 
free as possible from pentosans. The process is based upon the following results of 
experiments : 

1. A temperature of 120° to 130° C, is not sufiicient to ensure the solution of the 

pentosans in all vegetable substances. The most suitable temperature lies 
between 130" and 140° G. A higher temperature causes the hexosans to be 
more strongly attacked. 

2. The complete solution of the pentosans by the glycerin process depends less 

upon the proportion of sulphuric acid added to the glycerin (within the 
limits of 1 to 3 per cent.) than upon the length of time allowed for the action. 
A 3 per cent, addition of sulphuric acid effects the solution quicker than a 
1 per cent., but not proportionately to the increased quantity. 

3. 200 grammes of glycerin of 1*230 specific gravity (12*5 per cent, water and 

87*5 per cent, glycerin) for 3 grammes of substance appears to be the most 
suitable proportion, as well as the best strength. 

4. The pentosans are brought into solution quicker by the employment of higher 

temperatures and larger proportions of acid than by the employment of lower 
temperatures and less acid. The most suitable length of time for boiling is 
on the average one hour at 131° to 133° C., reckoned from the commence- 
ment of ebullition, or half an hour at 135° to 137° C. 

The process is carried out as follows : Three grammes of the air-dried substance 
are placed in a porcelain basin with 200 c.c. of glycerin of 1-230 specific gravity con- 
taining concentrated sulphuric acid in the proportion of 20 grammes per litre. After 
mixing, the basin is placed in a steam bath and subjected for one hour to a tempera- 
ture of 137° C., corresponding to a pressure of three atmospheres. The lamp is then 
removed, and when the temperature has fallen to from 80° to 100° C., the basin is taken 
out, 200 to 250 c.c. of boiling water added, and the contents filtered through an 
asbestos filter. Should the fluid filter slowly, it must be maintained at a temperature 
of 80° to 90° C. throughout the filtration. A cold solution of glycerin filters badly. 

The residue is washed first with 300 to 400 c.c. of boiling water, then with 50 c.c. 
of warm, 93 per cent, alcohol, and lastly with a warm mixture of ether and alcohol, 
until the washings are quite colorless. The filter is then dried and weighed,L after 
which it is incinerated and re-weighed, the difference between the two weights giving 
the ash-free crude fibre. 
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The extraction may also be carried out at the ordinary atmospheric pressure by 
boiling in a dask fitted with a refiux condensor. The pentosan (furfural) determina- 
tion is carried out by the phloroglucin method of Tollens. The process has been 
tried side by side with Henneberg’s method, and the results of a number of deter- 
minations, calculated in each case upon the material in the dry state are given in 
the following table : 



In the original 1 
substance. 

I Ponto- 1 Nifcro- 

. Pen to- [ Nltro- 1 Crude sans I gen 

gen. ! Fibre. in Crude Fibre. 

1 Pressure xi^th Glycerin of 
1 1-230 spodfle gravity and 

1 2 p. c. Sulphuric Acid, 

j { Panto* j Nitro- 

(7mdo sans | gen 

Plbro. in Crude Mbre. 

1 1 

} 1*230 specific gravity and 
j 2 per cent. Sulphuric 

1 Acid. 

! Pento- j *Nitro- 

j Crude siuis | gen 

1 Fibre. in Crude Fibre. 


Per 

Per 

i Per 

Per j 

Per 


Per 

1 Per 

Per 

Par 

Per 

i Per 



cent. 

1 cent. 1 

cent. 1 

cent. 


cent. 

cent. 

cent. 


cent 

1 cent. 








43-66 

1-14 





Rye straw 

I 26-98 j 

0-83 

! 62-32 I 

9-65 j 

0*18 


43*99 

43*61 

j ^ 

0-52 

!- 0-13 

43-n , 

0*90 

j 0*14 








44*28 

1*44 

! 1 

1 



Pea straw 

! 14*95 : 

2*21 

40-50 1 

6*09 

0*09 


30-41 

0*99 

0-19 

( 30*41 ) 

( 29*74 ) ! 

0-87 

1 0*27 








26-78 

0-37 




1 

Meadow hay 

1 17-03 1 

2-52 

32-46 

4-47 

0*16 


26*51 


^•37 

26-29 ^ 

0*37 

0*29 







26-18 

j 0-36 





Clover hay 

12-42 i 

3*28 

O 

CO 

4*21 

0*26 


24-07 

! 0*62 

0*17 

/ 24*46 k 
\ 24*30 / 1 

0*52 

(0*41) 

Wheat bran 

1 

17*61 i 

3-83 

10-65 } 

0*28 . 

0*13 

{ 

11*17 

11*04 

i ^ 

0*20 

10*08 1 

0 

0-93 

Brewers’ grains 

19-16 

4-85 

1 ! 

16*60 

1-39 ' 

o 

o 

^1 

16-46 
' 15-81 

i 0-13 

0-18 i 

1 16-17 1 

0 

i 0-l£ 

Asparagus 

10-28 


1 17*41 

2*49 

0*27 


14-78 

14*77 

j 0-34 

0-14 

1/15-03)! 
\ 15-01 /i 

trace 

0if> 

Cabbage 

■ 8-02 

4-33 

12-29 1 

1-03 

0*15 

f 

1 

11-24 

(11-89) 

0-12 

0-21 

11*15 

0 

0-20 

Linseed 

: 7-91 

4-57 

1 

i 8-93 ; 

078 

0*22 

/ 

7-63 

7*86 

0 

0-19 1 

7*53 

0 i 

i ‘ 

0-13 

Rye meal 





0*99 1 

0 

— 


1-05 

0 1 

— . 

1*02 

0 ! 



Wheat meal 

; •— 

— 

0-41 1 

0 

— 


0-33 

0 

— } 

0-27 

0 ! 

— 


Fairly good results can also be obtained by heating with 200 c.c. of acidified 
glycerin in an open basin, only in this case it is more difficult to maintain an even 
temperature between 135“ and 137“ C. It can, however, be kept within the limits of 
133° and 140° C. for half an hour, and the following results, calculated upon the dry 
substance, were obtained in this way : 


Feeding Stuffs. 

Crude 

Fibre. 

Pentosans j Nitrogen 
in the Raw Fibre. 

1 

Feeding Stuffs. 

Crude 

Fibre. 

Pentosans (Nitrogen 
in the Raw Fibre. 

Eye straw 

Grass hay 

Per cent. 

44-71 

f 25-90 

4 25-84 
( 25-96 

Per cent 
/1-78 
\l-52 

0-47 

Per cent. 

0-14 

0*37 

Wheat bran 

Brewers’ 

grains 

Per cent 
f 8-61 
t 9-09 

(13-98 

U3-24 

Per cent 

0 

0 

0 

0 

Per cent. 

0-09 

0-11 

j O il 


The superiority of the glycerin process to the older one of Henneberg is shown 
very clearly in the following table, from which it appears that whereas by the Henne- 
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berg proo^BB oonsiderable quantities of pentosans remain undissolved, varying with 
each material up to 40*73 peip cent, of the pentosans originally present, by the 
glycerin process the quantity remaining undissolved does not exceed 6*62 per cent. 



PentoRans 
Fibre in i)ei 
i orl 

Old Pro- 
! cese. 

remaining in 
‘centage o( tL 
ginally preeei 

By ateam- i 
ing with 
Olycerin. | 

the Crude 

6 pentoaana 
it. 

1 By boiling 

Olycerin. 

1. 

Crude 
Fibre 
by Old 
Proceea. 

2. 

Contain* 
ing 
Pen to* 
8aiis. 

1 

I Crude Fibre 
j free from 

1 Pentosane 
by old 
Process. 
(l*-2) 

- 4. J 6. 
Crude fibre by 
Treatment with 
Glycerin. 

1 

Steam* i Boiling. 
InR. ; 


Per cent 

Per cent. 

1 

Per cent 

Per cent. 

' Per cent. 

Per cent. 

Pcj* cent. 

1 Percent 

Eye straw 

35-77 

3-82 

3-33 

52-32 

’ 9-65 

42-67 

43-86 

: 43-44 

Pea straw 

40-73 

6-62 

5-82 

40-50 

: 6 09 

34-41 

30-41 

' 30-08 

Grass hay 

26-24 j 

2-11 

2-17 

32-45 

4*44 

27-98 

26-16 

1 26-29 

Clover hay 

33-89 

4-99 

4-19 

! 33-05 

4*21 

28-84 

2404 

24-38 

Wheat bran 

1-68 ! 

0 

'0 

10-65 

0*28 

10-37 

11-11 

10-68 

Brewers* grains 

7-26 i 

0-68 

0 

16-60 

1*39 

16-21 

15*63 

1 16-17 

Asparagus 

24-20 i 

3-30 

trace 

17-41 

2*49 

14-92 

14-78 

i 15-03 

Cabbage ! 

12-84 1 

1-49 

0 

12-29 

1*03 1 

11-26 

11-57 i 

11-15 

Linseed | 

9-86 ; 

0 

0 

8-93 

> 0-78 ! 

8-16 

7-74 

; 7-63 


H. H. B. S. 


INORGANIC ANALYSIS. 

Volumetric Estimation of Gold. J. Petersen. (T. Physik og Chem.f 1897, 
i., 341 ; through Ghem, Zeit, Rep., 1897, 307.) — The author finds that in an acid 
solution gold can only be titrated accurately by means of oxalic acid or ammonium 
oxalate when the whole process is conducted in on atmosphere of carbon dioxide. In 
the presence of oxygen the finely-divided metal appears to behave like platinum- 
black, oxidizing the oxalic acid, and causing the volume of standard solution 
employed to be from 18 to 73 per cent, above the theoretical. By the use of sodium 
oxalate in a neutral liquid, however, perfectly satisfactory results may be obtained. 
The gold is dissolved in aqua regia containing a large proportion of hydrochloric 
acid, sodium chloride introduced, the mixture evaporated to dryness, taken up in 
water, and again dried down. The excess of oxalate is titrated with permanganate 
as usual. The chlorides of mercury and copper do not affect the process; but 
sufficient sodium oxalate must be added in the first instance to hold any copper 
oxalate in solution after the reduction of the gold. The method is not available when 
the gold is combined with platinum. F. H. L. 

Volumetric Estimation of Antimony. J. Hanus. {Vestnik krai, ceske spoke- 
nosti nauk^ 1897 [11.], No. 40, 1; through Chem. Zeit. Bep., 1897, 324.) — 0*2 to 0*3 
gramme of precipitated sulphide of antimony is filtered and washed, rinsed into a 
beaker, the paper added, and treated with ferric sulphate, either solid or in solution, 
in the proportion of 6 molecules of the latter to 1 of the former. The mixture is 
boiled for fifteen minutes, the following reaction taking place : 

SbgSs + 6^62(804)3 + 8H2O « 2H3Sb04 + lOFeSO, + 5H,S04 + S3. 
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After considerable dilution, 15 c.c. of strong sulphuric acid are introduced for every 
1 gramme of ferric sulphate, the liquid is cooled below 25® C., and titrated with 
permanganate containing 1 or 1*5 gramme per litre. The error lies between +0-8 
and —0*26 per cent, of the original sulphide of antimony. F. H, L. 


A New Volumetric Method for Determining Oopper. W. E. Garrigues. 

(Jbwr. Amer. Chem, Soc., 1897, xix., 940, 941.) — This method depends on the pre- 
cipitation of the copper as cuprous thiocyanate and the alkalimetric determination 
of the combined thiocyanic acid. The solution is evaporated with the smallest 
possible amount of sulphuric acid to expel any volatile acids, is then diluted, gently 
warmed, and sulphurous acid added until the liquid smells perceptibly of it. The 
copper is precipitated with an alkaline thiocyanate, the liquid gently warmed to 
promote the separation of the precipitate, and the latter filtered off and washed 
with water. 

The filter and contents are then boiled for a few minutes with a measured 
excess of standard caustic alkali, the liquid cooled, made up to 200 c.c., filtered, and 
100 c.c. titrated with standard acid and methyl orange. 

The caustic alkali converts the cuprous thiocyanate into cuprous hydroxide and 
alkaline thiocyanate, the latter substance being neutral to methyl orange. The 
reaction is in accordance with the equation : 

2CuSCN + 2NaOH - Cu 2 (OH )2 + 2NaSCN. 

For the separation of zinc from copper, ammonium thiocyanate must be used to 
precipitate the copper, and the zinc determined as phosphate in the filtrate. When 
potassium thiocyanate is used, the zinc precipitate is contaminated and the results 
valueless. 

• The author claims for this process greater accuracy than the iodide method is 
capable of, and an additional advantage is that no empirical standard is required. 

C. A. M. 

The Electrolytic Determination of Cadmium. D. L. Wallace and E. F. 
Smith. {Jour. Amer. Chem. Soc., 1897, xix., 870-873). — Avery and Dales (Analyst, 
xxii., 295), being unable to obtain satisfactory results by Smith’s method of pre- 
cipitating the metal from an acetic acid solution, the authors have made experiments 
to determine the original working conditions, and find that when a definite strength 
of current is employed and a definite surface (which, however, were not given by 
Smith), the method is perfectly reliable. For instance, 0*1329 gramme of cadmium 
oxide was dissolved in acetic acid, the solution evaporated to dryness, and the residue 
dissolved in 30 c.c. of water. The liquid was then heated to 50* G., and electrolyzed 
with a current of 0*02 ampere for 37 sq. cm. of cathode surface, the voltage was 
3*5. The metal, which was completely precipitated in four hours, was crystalline 
and perfectly adherent. The acid liquid was siphoned off and replaced by water 
without interrupting the current. It was found that the time required could be 
diminished and good results obtained by adding 1 gramme of ammonium acetate to 
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the Bolatioa after the current had acted for an hour. In this particular instance the 
quantity of cadmium found was 0*1158 gramme, instead of 0*1162 gramme. 

Experiments are also described to show that, contrary to the experience of 
Avery and Dales, it is possible to obtain good results by precipitating from a solution 
containing free sulphuric acid if the right conditions obtain. Thus, 0*1270 gramme 
of cadmium oxide was dissolved in 2 c.c. of sulphuric acid (specific gravity, 1*09), 
and the solution diluted with water to 30 c.c. It was then heated to 50“ C., and 
electrolyzed for four and a half hours with a current of 0*08 ampere for 37 sq. cm., 
cathode surface, the voltage being 2*5. The deposit was crystalline and adherent, 
and weighed 0*1105 gramme instead of 0*1111 gramme. 

With regard to the electrolytic separation of cadmium from copper, Smith 
showed that in the presence of free nitric acid copper was deposited, whilst the 
cadmium remained in solution. But Heidenreich (Bcr., xxix., 1,585) could not obtain 
satisfactory results by this process. In reply to his criticism, the authors describe 
experiments, of which the following is representative : To a solution containing 0*3893 
gramme of copper sulphate ( — 0*0988 gramme copper) and 0*1152 gramme of cadmium 
oxide ( = 0*0985 gramme cadmium) were added 2 c.c. of nitric acid (specific gravity, 
1*43). The solution was diluted to 100 c.c., heated to 50“ C., and electrolyzed with 
a current N.Dj(j^, = 010 ampere. Voltage, 2*5. The metal, which was completely 
precipitated in three hours, was bright and satisfactory in every respect. It weighed 
0*0988 gramme, and contained no cadmium. C. A, M. 


The Detection of Traces of Alkaline Carbonates in the Presence of Bicar- 
bonates or Borax. A. Leys. {Jour, Pharni, Chim,, 1897, vi., 440-442.)— Salts of 
magnesium (c.g., the sulphate) distinguish between alkaline carbonates and bicar- 
bonates, giving a precipitate with the former and not with the latter. But the 
author shows that this reagent, though excellent with the single salts, is not to be 
relied on with mixtures. Thus, a solution of a mixture containing 68 per cent, of 
neutral carbonate and 32 per cent, of bicarbonate of soda gave no precipitate with 
magnesium sulphate, and the same negative result was obtained with a mixture 
consisting of 60 per cent, of neutral carbonate and 40 per cent, of borax. 

A saturated solution of calcium sulphate forms a much more sensitive reagent. 
When this is added to a solution of pure bicarbonate the liquid remains clear for 
some time, and then slowly begins to form microscopic crystals, but if there be only 
a minute trace of neutral carbonate present, an immediate white opaque precipitate 
18 formed. The test is equally reliable in the presence of borax. C. A. M. 


Aoidimetrio or Alkalimetiio Determinations in highly-coloured Substances. 
P. Je^. (Ann. de Chim, Analyt.^ vol. ii., p. 445.)-^The ordinary indicators betng 
inapplicable in the case of highly-coloured products such as ink, blacking, etc., the 
«»uthor recommends the following method : 
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If the substance give an alkaline reaotioui a weighed quantity is distilled with 
ammoniiun sulphate.; and the quantity of the alkali, the nature of which has been 
previously determined by qualitative analysis, estimated by titrating the ammonia 
liberated. 

Acid substances should be distilled in a Schloesing apparatus with ammonium 
sulphate and 10 c.a to 20 c.c. of normal alkali, the ammonia liberated by the excess 
of alkali being absorbed by 10 c.c. or 20 o.c. of normal acid. The excess of the latter 
is then titrated. C. S. 


Estimation of Total Carbonic Acid in Water. S. Robertson. {Arch. Hyg., 
1897, XXX., 312 ; through Ckem. Zsii, Bep.^ 1897, 268.) — According to the volume of 
carbon dioxide probably present, 10 to 20 c.c. of trinormal Edcoholic soda (or potash), 
prepared from metal and absolute alcohol, are placed in a 600 c.c. flask of hard Jena 
glass, a rubber stopper is inserted in the neck, and the whole weighed. About 
500 c.c. of the sample are next cautiously introduced through a leading tube in order 
to avoid contact with the air, and the exact amount of water taken is determined 
by a second weighing. The liquid is then distilled till only 100 c.c. are left in the 
flask, the exit tube for the vapours being provided with a bulb to prevent loss of solid 
matter by splashing. Finally, the vessel is connected with a series of drying tubes, 
hydrochloric acid is run in through a tube funnel, the carbonic acid driven out by 
gentle warming and a current of pure air, and absorbed in potash bulbs, where it is 
estimated by weight as usual. 

The process can also be employed for the determination of the combined 
carbonic acid by omitting the caustic alkali. F. H. L. 


Detection of Alkalinity in Potable Waters. A. Cavalli. {Selmi, 1897, 
vii., 65; through Ghem, Zeit. Bep,, 1897, 288.) — An extremely sensitive reagent for 
this purpose is found in a 1 per cent, solution of tolylene red (dimethyldiamido- 
tolylphenazine hydrochloride). If two or three drops of this dye are added to 
50 C.C. of an ordinary alkaline water, the red colour changes to yellow. 

Alessandri has suggested the addition of a few drops of red wine, the colour of 
which is altered under similar conditions. F. H. L. 


The Determination of Oxygen dissolved in Water. G. Bomyn. {ZeiU 
angew. Ohem,f 1897, 668.) — The author uses a cylindrical pipette with a tap at each 
end and a tube above the upper tap. The pipette is completely flUed with the water 
to be examined and the taps closed. One c.c. of a solution containing 12 grammes of 
manganese chloride and 8*5 grammes of potassium iodide in 100 c.c. is placed in the 
upper tube and allowed to enter the pipette by momentarily opening both taps. The 
liquids are well mixed, and then 1 c.c. of a solution of Rochelle salt (specific gravity, 
1*255) and 1 c.c. of soda lye (specific gravity, 1*105) introduced in the same way. 
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After leaving for ten minutes, 1 o.c. of hydrochloric acid (speoifio gravity, 1*126) is 
added, the pipette emptied into a flask, and the liberated iodine titrated with 
standard thiosulphate. The alkaline manganese tartrate combines with the dis- 
solved oxygen, and on the subsequent addition, of the hydrochloric acid liberates 
from the potassium iodide an amount of iodine equivalent to the oxygen. A deduc> 
tion of 4 c.c. must be made from the volume of the pipette for the reagents 
introduced. 

The pipette may be obtained from Greiner and Friedrichs, Stiitzerbach. 

C. A. M. 


Estimation of Potash in Fertilisers. L. ]^nnet. (Bev. Chim, Aymlyt 
vol. V. [21], pp. 421, 422.)-t“To obviate the inconvenience arising from the use of 
ammonium carbonate for precipitating the excess of barium in the Schloesing 
perchloric method of estimating potash, the author proposes to throw down the 
barium by means of a current of carbon dioxide. 

In the case of potassium chloride fertilizers, 50 grammes are dissolved in water, 
made^ip to 1 litre and filtered ; 20 c.c. of this solution are then taken and treated 
with 10 c.c. of a saturated solution of barium hydroxide. A current of carbon dioxide 
passed through the liquid for a few minutes throws down the excess of barium ; and, 
after boiling for a few moments to drive off the residual carbon dioxide and decompose 
any soluble bicarbonates formed, the liquid is filtered and treated by the perchloric 
acid method in the ordinary manner. 

For potassium sulphate fertilizers *40 c.c. (and for Kainit 30 o.c.) of baryta water 
will be required, and the precipitate requires more careful washing. 

In the case of more complex fertilizers, 25 grammes are digested in hot water, 
and the volume made up to 500 c.c. After filtration 100 or 200 c.c. — according to 
the presumptive richness in potash — are evaporated to dryness in a porcelain 
capsule with 1 or 2 grammes of calcium hydrate, and ignited at a low temperature. 
The residue is taken up with small quantities of boiling water, and baryta water 
added so long as a precipitate continues to form. The excess of barium is thrown 
dowm, and the further treatment proceeded with as before. In all cases the liquid 
through which the carbon dioxide is passed should be well boiled afterwarda 

C. S. 


APPARATUS. 

An Apparatus for determining the Solubility of Substances in Boiling 
Liquids. H. Qookel. {Forsch, Ber,, 1897., iv., 173-177.)— The usual method of 
determining the solubility of a substance in a boiling liquid (Fresenius, Quant. Anal,, 
ii-i 794 ; Lassar Cohn, ArbeiUmetlioden, 1893, 224) is to filter the boiling saturated 
solution through a warmed and covered funnel into a weighed flask, which is then 
closed with a stopper, allowed to cool, weighed, and the amount contained in an 
aliquot part of the liquid determined. 
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The author points but that in this process a considerable loss of the solvent by 
evaporation is inevitable, whilst the slightest cooling causes a separation of the 
dissolved substance on the funnel, and that these causes may ^ lead to enormous 
discrepancies in the results obtained by different observers* Thus, according to 

Dragendorff, 1 gramme of theo- 
bromine requires for solution 
422*5 grammes of boiling abso- 
lute alcohol, whereas Eminger 
found that 818 grammes were 
necessary. 

In the apparatus here de- 
scribed, evaporation of the solvent 
during the filtration is impossible, 
and results in good agreement 
can b® obtained. The substance 
and solvent are placed in the 
flask, c, which holds about 25c. c., 
and in which is also plated the 
filter-tube, a, which is filled with 
wool. The flask is heated for 
about thirty minutes on the 
water-bath, with d acting as a 
reflux condenser. Meanwhile, 
the liquid in the flask is kept 
in motion and prevented from 
entering the filter, a, by means 
of gentle air-pressure supplied by bellows connected with the condenser, h, at q. 
After the thirty minutes’ boiling, the bellows are detached from the top of h and 
connected with the condenser, d, by means of the tube, e. On now gently blowing, 
the boiling saturated solution pass^ through the filter, a, and tube, 6, and falls 
into the flask, /, where loss by evaporation is prevented by the condenser, fc. In 
order to prevent crystallization in the tube, ft, the latter is surrounded by a jacket, g, 
through which passes a current of warm water heated in the beaker, to a tempera- 
ture of from 1"" to 2“ above that of the solvent. The tube, ft, delivers into a wider 
tube, w, to which a stopper can subsequently be fitted, and a stopper is also provided 
for the tube, m, t^hen disconnected from the condenser, fc. The flask, /, with the 
tubes, whose combined weight when em^ty is known, is weighed when containing 
the saturated solution, and again after the evaporation of the solvent. 

The results obtained by the ordinary method (as given by Fresenius), and those 
with the apparatus described above, are compared in the subjoined table, in 
which are shown the quantities of boiling solvents required to dissolve 1 gramme 
of caffeine. « 
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Obdinary Mkthod. With Apparatus described. 

Mean. 

339-3 
23-9 
18-9 
6-4 

142-4 


0, K 

Simple Hydrogen Apparatus. C. Asohmann. (Chem^ 
Zeit, 1897, xxi., 1049.) — This device is sufficiently explained 
by the diagram. A is a filter-pump flask holding about 1^ 
litres, two-thirds filled with dilute sulphuric acid. B is a 
solid block of zinc 6 cm. long and 2 cm. in diameter, cast round 
a copper wire with a loop at the top, by means of which it is 
suspended, as shown. The cylinder is pushed into or drawn 
out of the acid, according as a current of gas is required or 
not. F. H.-L. 



Solvent. 

Ether (anhydrous) 
B.P. ... 

Acetic ether 
B.P. 72-7"C. ... 

Benzene 

B.P. 80-4° C. ... 
Chloroform 
B.P. 61-0° C. ... 
Carbon tetra> 

chloride 

B.P. 78-r C. ... 


Grammes of Solvent for 
1 gramme Caffeine. 

434-6) 

474-4 / 

23-2\ 

27-7/ 

I 18-2\ 

i 22-6 j 

: 5-1) 

; 5-2/ 

i 137-7) 

I 128-1 / 


1 Mean. 

i 

1 

Grammes of Solvent for 

1 gramme Caffeine. 

454-5 

336-8) 

341-8/ 

25-5 

26-0\ 1 
22-7/ 

20-4 

19-2) 

18-6/ 

6-15 

6-7) 

6-11 

l‘ 

1 132-9 

1 

141-2) 

143-5/ j 


A New Measuring Pipette. Otto Bleier. {Cliem, ZeiL, 1897, 
1028.) — By means of the comparatively short pipette, illustrated in the 
accompanying cut, any quantity of liquid up to 50 c.c. can be accurately 
measured. The instrument is divided into five sections, each of which 
has a capacity of 10 c.c., the lowermost being graduated in tenths of 
1 c.c. The amount of liquid delivered is regulated by the screw clamp 
h. The constrictions between the bulbs have the same diameter as the 
graduated portion. W. J. S. 

Drying Oven for Maintaining Constant Temperatures. M. 
C. Sohuyten. {Chem. Zeit.y 1897, xxi., 1049.) — This consists of a 
constant level apparatus placed in connection with an ordinary copper 
water-oven. When a temperature of 97 '5° C. is required, both parts 
'^contain water, and the whole is worked in the usual way. But if a 
higher temperature (98' to 105°) is desired, the oven is filled with a 
strong solution of sodium nitrate, while the reservoir is charged with 
plain water as before. The wooden block is of such height that equi- 
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librium obtains when tbe dryirig-oven is practically full of liquid ; the cock a is closed^ 
the burner lighted, and as soon as ebullition sets in, a is opened. If a thermometer 



shows that the temperature is too 
low, more solid sodium nitrate is 
introduced through one of the 
openings in the oven ; but if it is 
too high, a is shut, and some of 
the solution is drawn off from b. 
After a few trials, the proper con- 
centration will be obtained ; and 
then the temperature will remain 
steady, even if the gas-flame varies 
in size, so long as the liquid con- 
tinues to boil ; for the loss by 
evaporation is constantly made 
good by the addition of pure 
water. 

Sodium nitrate seems best 
adapted for this purpose because 


it does not act appreciably on 

copper ; but it must be very pure, and especially free from chlorides or sulphates. 


F. H. L. 


ITew Electrolytic Diaphragm, H. Pauli and L. Pincussohn. (Chem, ZelL, 



1897, xxi., 1048.) — The ordinary commercial porous pot 
is inconvenient for electrolytic analysis, as it is difficult 
to watch the process going on inside, and the outer 
electrode must be bent into a circular form. The im- 
proved cell recommended by the authors is made much 
shorter and wider, as will be seen in the accompanying 
illustrations. At its upper end it is strengthened by a 
flange in which four holes are bored ; two wires are passed 



through them, and in this manner the cell is suspended 
within the outer vessel. The latter need not be a beaker ; 


a flat crystallizing-pan is preferable. The electrodes are 


therefore not curved, but straight and parallel ; and thus 
it is easier to maintain a uniform current density. The 
apparatus has been successfully employed in carrying out 
WeyPs process for the estimation of carbon in hard steels. F. H. L. 



MISCELLANEOUS. 

We are pleased to hear that the governing body of University College, Nottingham, 
has conferred the title of Emeritus Professor on Dr. Clowes on his retirement from 
the Professorship of Chemistry in the College to undertake the duties of Chemist to 
the liondon County Council* 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The annual meeting was held on Wednesday, February 2, 1898, in the Chemical 
Society’s Booms, Burlington House, the President (Dr. Bernard Dyer) occupying 
the chair. 

The minutes of the previous meeting were read and confirmed. 

The following gentlemen were proposed for election. As members : H. H. Dains, 
F.I.C., 3, Cantonment, Vizianagram, India; A. D. Hall, M.A., Principal of and 
Professor of Chemistry at the South-Eastern Agricultural College, Wye, near 
Ashford, Kent ; Otto Bosenheim, Ph.D., 57, Chancery Lane, London ; P. Schidrowitz, 
Ph.D., 57, Chancery Lane, London. As associates : C. A. Hackman, assistant to 
Mr. A. C. Chapman ; and A. P. Davson, assistant to Mr. Bodmer. Mr. L. K. Boseley 
was elected a member of the Society, and Mr. F. B. O’Shaughnessy as associate. 

The Hon. Treasuuek (Mr. E. W. Voelcker), in presenting his report and accounts 
for the past year, drew attention to the fact that, while the amount of the yearns 
expenditure was larger than in the case of the previous year, the balance actually 
stauding to the Society’s credit was larger. He was glad to be able to remark that 
the subscription list was in a more satisfactory condition than it had been in since 
1895, there being, as a matter of fact, only five subscriptions remaining in arrear; and 
he desired to express his appreciation of the kindness with which the members 
generally had responded to his applications. The chief items in the Society’s 
expenditure were those connected with the Analyst, and these items were larger than 
in the previous year, this being in great measure due to the cost of the General Index 
which had been published during the year just concluded, and of which the cost of 
printing alone had been £53. He might observe, however, that the items referring 
to the Analyst constituted the only portion of the accounts which showed an 
increased expenditure over the preceding year, the Society having, in fact, been as 
economical as possible in every direction, excepting that which, he ventured to say, 
was the one in which they were right in being lavish in their expenditure. Any 
surplus money they bad to spend, he thought they ought to spend in raising that 
journal to as high a standard as possible. 

Mr. John H. B. Jenkins moved the adoption of the report and accounts as 
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presented by the Hon. Treasurer, at the same time proposing a hearty vote of thanks 
to the Hon. Trseasurer and to the Hon. Auditors (Mr. John Hughes and Mr. Bertram 
Blount). ^ 

Mr. Ekins seconded the motion, which was unanimously carried. 

The Hon. TBEAeUBBU and Mr* Htj&hbs responded, the latter saying that 
the accounts were kept with great accuracy of detail, and in such a clear and 
admirable manner that the task of auditing them was a very light one. 

The President then delivered the following address. 

ANNUAL ADDEESS OF THE PEESIDENT. 

I BBOBET to have to begin the remarks I have to make by chronicling the fact that 
we have lost by death during the past year four of our members. The first name 
among them is that of our honoured honorary member, Fresenius. His loss has 
been deplored all over the chemical world ; but there is no chemical body or society 
to whom it comes home with such force as it does to a society which, like our 
own, is devoted specially to the study and advancement of analysis, the branch of 
chemical work to which Fresenius devoted his long and fruit^l life. His welhknown 
handbooks are among the earliest and best-used possessions of the student, and they 
are, at the same time, among the most treasured possessions of the most mature 
analyst among us. Our past-President, Mr. Hehner, who was privileged to be his 
pupil, has already recorded, much more ably and eloquently than I could, in the 
pages of our journal the appreciation necessarily felt by all analysts of the work of 
Fresenius and our sorrow at his death; but I nevertheless feel that it would not be 
becoming to let our annual meeting go by without once again recording our sense of 
the loss we have all sustained. 

Mr. F. M. Eimmington, whose loss has also been chronicled in the Analyst, 
was one of the oldest members of our Society, and, I think, one of the oldest public 
analysts in the country ; and, although advancing years prevented his taking a very 
prominent part in the affairs of our Society for some time past, he was formerly 
active in analytical research, more especially in connection with the examination 
of drugs. 

Dr. G. A. Eogers was also an old member of the Society, and an old public 
analyst, although he had not, I think, for many years taken any active part in our 
society. 

Mr. C. H. E. Moore was for a number of years a member of the Society, and 
for several years previously an associate. He was originally one of my own pupils 
and assistants, and one for whom I had a deep personal attachment, and his early 
death has been, as I know, a subject of grief to a number of our members who 
knew him as a familiar friend before he left England. At the time of his death he 
was working at agricultural chemistry in Jamaica. 

We have lost during the year by resignation two of our ordinary members, while 
the names of Jbhree members and one associate have fallen out of our list by reason 
of efiflux of time since their last communication with our treasurer. 
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, Wo hare tbuo lost during the year one bouorary member, eight ordinary mem- 
bers, and one assooiate. We have had, however, the pleasure of adding to our list 
of honorary members the name of Dr. W. J. Eussell, F.B.S., who has earned the 
thanks of the whole profession for the able way in which for three years he filled 
the presidential chair of the Institute of Chemistry. Our appreciation of his services 
in this capacity cannot be better expressed than by saying that he proved himself a 
worthy successor to Dr. Tilden, with whose name will always be associated what 
I venture to call the rejuvenescence of the Institute of Chemistry; and we have 
recorded our sense of Dr. Bussell’s services to our profession in the same way as that 
in which we recorded our recognition of those of hie predecessor. Dr. Tilden. 

This would perhaps be a fitting place to congratulate both our own Society 
and the Institute of Chemistry upon the fact that Dr. Bussell, in resigning his office, 
has been succeeded by a President no less worthy than our own* immediate past- 
President, Dr. Stevenson, whose hard work in the chair of this Society will be long 
remembered by all those of us who had to work with him in an official capacity. 
Under his presidency, we hope to see the Institute holding, in addition to its other 
examinations, an examination in the much-vexed subject of pharmacology and 
therapeutics, so as to enable candidates for public analystships to produce evidence 
of the supplementary qualification in this subject required by the Local Government 
Board, and thus removing a difficulty frequently experienced. We as chemists have 
long striven to impress upon the Local Government Board the uigent necessity of a 
strong chemical qualification for public analysts ; but from the unfortunate frequency 
with which in the past the Local Government Board has expressed itself satisfied 
with the qualifications of candidates possessed of medical diplomas, but possessed 
of very slender chemical qualifications, it would almost appear as though in the eyes 
of the Local Government Board a therapeutical qualification had sometimes weighed 
even more heavily than a chemical one. If the Institute of Chemistry is able to see 
its way, as we now hope that it will, to supplement its already sound and thorough 
chemical examinations by the pharmacological and therapeutical examination already 
referred to, it will form a completely qualifying body for the special department of 
the profession which this Society primarily represents. 

At one time, in view of the absence anywhere of any examination sufficiently 
comprehensive and at the same time sufficiently special to test the qualifications of 
candidates for public analystships, there was on the part of many members of our 
own Society a wish that we — the Society of Public Analysts — should examine, and 
grant a diploma. Others of us, however, felt that to further increase the number of 
examining bodies was exceedingly undesirable, and that this important work was one 
best reserved for the Institute of Chemistry, which, by its objects, its charter, and 
its organization, was eminently fitted for carrying out this, among other special as 
well as general examinations ; and it is satisfactory now to know that such an end 
to the discussion seems likely tp be happily brought about. 

We have elected during the year ten new ordinary members, while three 
associates have been transferred to the rank of members. One member who had 
formally resigned has cancelled his resignation, and four new associates have been 
added to our list. ♦ 
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The strength of the Society » as compared with its strength at the close of the 
two preceding years, is as follows : 


Honorary members . . . 

January, 1896. 
10 

January, 1897. 
11 

January, 1898. 
11 

Members 

210 

... 218 

.. 223 

Associates, 

26 

29 

31 

Total 

246 

... 268 

.. 265 


It will be seen that during the past year we have on the whole gained five 
members and two associates, as compared with a gain of eight members and three 
associates in the preceding year. Although, however, the Society will be seen to be 
growing, the growth is too small to be looked upon as satisfactory, having regard to 
the large enterprise we have held in hand since we enlarged the scope of our journal. 
I would ask our members to bear in mind that, although our title is a restricted 
one, our membership is open to any chemist who has the responsible conduct of an 
analytical laboratory, and I sincerely hope that any member of the Society who has 
friends who are eligible for our membership, and who are still outside our ranks, 
will at once impress upon them that to support the only journal in the English 
language devoted to a comprehensive record of the progress of analytical chemistry 
is the duty of every member of the profession ; and that that support is best given 
by joining our Society. 

While, however, I am very earnest in this appeal, I do not wish it to go out as 
a presidential utterance that we are in actual or immediate need of funds. During 
our earlier and less ambitious years we accumulated, for a young Society, a not 
inconsiderable amount of funded property. During the year that has just passed we 
have not had to trench upon oui' investments, but I regret to say that we have not 
been able to add to them. From the treasurer’s statement you will see, indeed, 
that our income has increased, but you will see as well that our expenses have also 
increased materially, and it is scarcely necessary to remind you that the great bulk 
of our income is expended on our journal. 

Of the activity of our Editorial Committee, and more especially of our able and 
energetic Editor, Dr. Sykes, I need scarcely remind you; but I should like to 
emphasize our work statistically by pointing out that during the year, in addition 
to 36 original papers, we have published in the pages of the Analyst no less than 
283 abstreusts. My predecessor, Dr. Stevenson, was laust year at the pains of 
tabulating the abstracts which we published during 1896, and in order to show 
the growth of this work I have made a similar analysis of the abstracts published 
during 1897, which I now give side by side with his. 

Abstracts published in the Analyst. 

1896. 1897. 

Food and drug analysis ... ... 55 86 

Toxicological analysis ... ... 9 5 

Organic ... ... ... ... 86 87 

Inorganic ... ... ... 86 91 

Apparatus ... ... ... ... 9 14 


Total 


245 


283 
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It will be seen, therefore, that our abstracts were 38 more than in the prenous 
year. We endeavour, as far as possible, to abstract every paper of analytical 
importance published in any country and in any language, and we are anxious — 
I speak for the moment on behalf of the Editorial Committee — to make our journal 
still worthier of the Society; and in order to do this we want two things. As 
I have already said, we want an enlargement of the membership of the Society, 
and we want an increase in the number of original papers read before the 
Society. During the past year 34 papers have been read and discussed at our 
monthly meetings, as against 29 during the previous year ; but I should like to see 
a much larger record than this, and I should like to see a wider range of analytical 
subjects. I am afraid that many chemists read or publish elsewhere papers that 
ought properly to be read and discussed at our meetings, on account of our name, 
which leads them to suppose that the only papers acceptable here are those having 
to do with subjects falling within the statutory duties of public analysts as such. 
There cannot be a greater mistake. Even those among us who are primarily public 
analysts, are, for the most part, in general practice, and are interested, individually 
or collectively, in the widest possible range of analytical subjects, and any pap^r on 
any subject whatsoever connected with analytical chemistry is heartily welcomed at 
the meetings of our Society. I say this, not for the information of those who are 
present, but for the sake of others who are not members of our Society, under whose 
eyes this address may fall, for I am glad to say that the Analyst has a large 
chemical reading public outside of our Society, and it is in the ranks of that chemical 
reading public that I would fain find more contributors of papers and more recruits 
for the Society itself. 

I do not wish, however, on behalf of the Council and officers of the Society, to 
appear to be in any way ungrateful for the 34 papers read before us during the year, 
many of which have been most interesting and most valuable to us, and of which 
the following is a list : 

Note on weighing out Fats.** By Charles E. Cassal. 

A Specific Gravity Pipette." By W. F. Keating Stock. 

“ A modified Schmidt Process.” By R W. Woosnam. 

Some Analyses of Water from an Oyster Fishery.** By Charles K Cassal 

‘‘ The Composition of Meat-extracts and similar Products.” By Otto Hehner. 

Remarks on Formaldehyde." By Charles E. Cassal. 

“ The Distillation of Formaldehyde from Aqueous Solution.** By Norman 
Leonard, B.Sc., Harry M. Smith, and H. Droop Richmond. 

“ The Estimation of Milk-siigar in Milk.” By H. Droop Richmond and L, K. 
Boseley. 

The Constitution of Milk." By H. Droop Richmond.* 

“ Copper in Preserved Vegetables.** By R Bodmer and C. G. Moor, M.A. 

Coffee Palace Coffee Infusions.** By E. G. Clayton. 

“ The Detection of Mixtures of Diluted, Condensed, or Sterilized Milk with 
Fresh Milk.*’ By H. Droop Richmond and L. K. Boseley. 

** The Separation and Identification of the Typhoid and Colon Bacilli." By 
F. Wallis Stoddart* * 
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: Notes oo AlpphcrfL** By J» F. Liyersaege, 

‘^ Tba Value of tha Niteogen Factor in tbe Analysis of Decomposed Milks/’ 
By Alfred Smethaw. 

Notes on the Influeoee of Boric Acid upon the Action of Digestive Ferments.” 
By B. A. Cripps. 

Note on Heavy Metals in Cheese/* By Alfred H, Allen and F. Hudson Oox. 

On the Structure of the Fat Globules in Cows* Milk.** By Professor V. Storoh, 
of Copenhagen (communicated by H. Faber). 

On Tabarie’s Method for the Estimation of Alcohol.** By Norman Leonard, 
B.Sc., and Harry M. Smith. 

** The Determination of Soluble Proteids by Chlorine Precipitation/* By 
Bideal, D.Sc., and C. J. Stewart. 

Note on the Bacteriolysis of Gelatin.** By S. Rideal, D.Sc., and R. Orchard. 

“ Note on ComrnerciaJi Ground Cassia.** By W. F. Keating Stock. 

“ An Improved Method of Determining Proteid and Gelatiuoid Substances.** 
By Alfred H. Allen and A. B. flearle. 

y The Estimation of Acetates in the Presence of Inorganic Salts.’* By Bertram 
Blount. 

“The Estimation of Carbonic Acid in Natural Waters.*’ By Clarence A. 
Seyler, B.Sc. 

“Note on the Graduation of Leffraann-Beam Bottles.** By G. E. Scott-Smith 
and A. B. Searle. 

“ The Detection of Gelatin in Cream,** By Alfred W. Stokes. 

“ A new Milk Preservative.** By Alfred W. Stokes. 

“ A new Milk Adulterant.'* By Alfred W. Stokes. 

“ An improved Milk Scale.** By H. Droop Richmond. 

•• Milk Analysis and Certification." By James Edmunds, M.D. 

“ A Butter eighteen years old.” By E. G. Clayton. 

“ A Method of Estimating Tannic Acid by means of the Polarimeter/* By R. 
F. Wood-Smith. 

“ Note on Mineral Matter in Commercial Bleached Ginger.” By E. J. Bevan. 

As all, or nearly all, of these papers have been actually published in the 
ANAXiVST, I need not now linger to review them, but I should like to refer especially 
to two among them. The first was a paper “ On the Separation and Identification of 
the Typhoid and Colon BacilH,” by Mr. Stoddart. It is gratifying to us as analysts 
that this, one of the most interesting papers published upon a most important and 
interesting topic^ should have been the work of one of our own members, and a 
“working public analyst.” I am convinced that those of us who undertake the 
analysis of water — and v^hat analyst does not ? — will ultimately have one and all to 
adopt bacteriological methods as supplementary to our chemical analyses, if we axe 
determined to place ourselyes in possession of the fullest possible evidence to be 
icdlkaiiiii^ from the eamples of water submitted to ua But it must be reoognised that 
bacteriological science is not the all-powerful thing that the unscientifically educated 
IpUblici ik apt f or the time being to suppose. Its difficulties have nowhere been better 
demonstrated than by Mr. Stoddart in this .room, when he showed us how complex 
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vtm even the single group of organisms usually associated together under the oonunon 
designation of Bacillus coU communis group. The separation and identification 
of the tyjJiioid organism by the really beautiful methods demonstrated by Mr. 
Stoddart and its differentiation from its innooent cousins, is no doubt under some 
circumstances possible, but it appears to be very doubtful whether these oircum* 
stances are the ordinary everyday circumstances under which the t^ater analyst is 
called upon to act. What has occurred with reference to the terrible epidemic at 
Maidstone will act as a wholesome check to those who have cried out that bacteri* 
ology is everything, and that the bacteriologist is destined to supersede the chemical 
water analyst. In Maidstone we have had one of the most, severe epidemics of 
modern times, clearly traced, as far as circumstantial evidence can possibly go, to a 
particular portion of the public water-supply. Our past-President, Dr. Adams, as 
Medical Officer and Public Analjrst for Maidstone, was charged with the duty of 
investigating this source of supply, and his analyses have given clear indications of 
undesirable contamination. But Dr. Adams has had associctted with him in the 
inquiry one of our ablest bacteriologists, Dr. Washbourn, of Guy's Hospital, who 
had before him what, from the bacteriologist's point of view, must be regarded as a 
magnificent opportunity for demonstrating the value of bacteriology as a means of 
indicating specific infection. What has been the result? Dr. Washbourn, after a 
most exhaustive examination, has been unable to separate or identify the typhoid 
bacillus in the very water which, with more than mere presumption, may be said to 
have been distributing the disease-gernis which he sought to find. Not only has 
Dr. Washbourn been unable to detect the typhoid bacillus, but he expresses his 
doubts as to whether in any of the earlier cases in which it is said to have been 
identified in connection with the dissemination of disease by water, the bacillus has 
really been discovered, its reputed discovery having been made when bacteriological 
methods were less precise than they are now, and when, I may add, it was easier 
to jump to rash conclusions. In fact, although the t3qphoid bacillus may now be 
capable of satisfactory identification when once we can grow a colony of it, the 
difficulty of growing, or rather of lighting upon a colony, among the overwhelming 
progeny of concomitant organisms of the Coli communis group is so remote as to be. 
as Dr. Washbourn seems to recognise, almost outside the field of practical labora- 
tory work. 

But Dr. Washboum's bacteriological examination must not, however, on this 
account be said to have been a failure. He has shown that in many cases the 
bacteriological condition of the water, while it has not sufficed to demonstrate specific 
infection, has sufficed to demonstrate faecal pollution in certain sources of the water- 
supply, thus giving independent confirmation of the chemical results of Dr. Adams. 

I will not say more about Maidstone, because I have asked Dr. Adams to come 
here and tell us, from the analytical point of view, the story of his work in connection 
with the epidemic, and I hope that at an early meeting he may be able to do so. 
But before leaving the subject, I would again say that, although I look forward wuth 
very little confidence to bacteriology as a practical means of identifying the typhoid 
bacillus under the ordinary circumstances of the spread of the disease by polluted 
water, I must repeat that I have the greatest possible faith in the value of bacteriology 
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as an adjunct to the chemical analysis of water. For some years now I have made 
bacteriologioal cultures in. every water sent to me for analysis, asoertaining the 
number of colonies per volume capable of growth on gelatin at the ordinary tem- 
perature, the number of colonies growable on agar at blood heat, and the number 
growable on acidified phenolized agar at the same temperature. Any analyst who 
will systematically do this side by side with his chemical analysis, and steadily 
compare the results, will after a time feel himself very greatly strengthened in pro- 
nouncing his opinion on the great majority of cases that come before him. Occa- 
sionally anomalous cases occur, and it is obvious that the origin of a water greatly 
affects the opinion to be arrived at ; but the same thing is true of many of the 
chemical features of a water analysis. I think that any water analyst who has once 
systematically habituated himself to make such a bacteriological examination as that 
indicated would feel his judgment sadly lamed if he had for any reason to give up 
the practice, and to fall back upon his chemical results alone. I think, however, that 
the idea that the practice of such elementary bacteriology as is needed for practical 
purposes in the analysis of water requires for its understanding or accomplishment 
medical training or medical experience, or that the medical bacteriologist can find 
out something about a water which is beyond the powers of the ordinary public 
analyst who has learned simple bacteriological manipulation, has received its death- 
blow at Maidstone. Bacteriological examination of drinking-water is destined to 
become as everyday an operation as the determination of chlorides ; but it is an 
operation that we can perfectly well undertake ourselves, and if we would recognise 
this, and learn to do it, our County Councils and local authorities will not think it 
necessary to hand over such work, which should properly be ours, to our medical 
brethren. 

The other paper that I would single out for reference is that of Professor 
V. Storch, communicated to us last summer by our member, Mr. Harald Faber. I 
refer to this paper because it claims — and I do not think the claim, although 
disputed, has been set aside — to settle the long-debated question as to whether the 
fat-globules in milk are or are not surrounded by a special pellicle. Professor Storch, 
after a great deal of work, concludes that the pellicle after all exists, and, further- 
more, that it consists of a special and hitherto unrecognised proteid body. 

Among what may be called the domestic incidents in our Society, we have had 
to chronicle during the year a very pleasant country meeting, held at Derby, under 
the hospitable auspices of Mr, Archbutt and Mr. White, when we had the pleasure 
of visiting the Midland Eailway Works, the Crown Derby Porcelain Works, and the 
very interesting printing and lithographic works of Messrs. Bemrose and Sons. 

My predecessor, speaking from this chair a year ago, concluded his address with 
a devout hope that the Government would during the year introduce into Parliament 
a Bill based on the report of the Select Committee of the House of Commons on 
Food Products Adulteration, and that that Bill might not be crowded out by the 
plethora of less important. matters. A part of that hope — viz., the introduction into 
Parliament of a Bill— was realized. You know already, however, that no Bill was 
introduced till the very end of the session, and then only as a mere formality ; and 
you know also how fragmentary and incomplete was the Bill which the President 
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and Beoretaiy of the Looal Government Board then produced. This Bill has been 
the subject of very anxious and careful deliberation on the part of your Council, and 
as a result of that deliberation a report has been issued, fully pointing out the 
directions in which the Bill should be amended in order to give substantial effect to 
the recommendations of the Select Committee. This report has been placed before 
the Looal Government Board, an^ is being issued to all public authorities interested 
in the carrying out of the Food Acts, as well as to all members of Parliament. As a 
copy of the report has been placed in the hands of every member of the Society, and 
as it has been fully published in the Analyst, and as, furthermore, the subject was 
discussed at some length by Mr. Kearley, M.P., at our recent annual dinner, I need 
not take up your time now by discussing it further. Suffice it to say that we were 
all severely disappointed by the Government Bill ; and that we hope that after all it 
may not have been the final intention of the Government to stop short at the very 
insufficient alterations in the law therein proposed, but that we may in the coming 
session be gladdened by the production of a fresh Bill, which shall, as I have said, 
substantially give effect to the recommendations of the Select Committee of the 
House of Commons, more especially with regard to the appointment of that Standing 
Committee of Eeferenoe, which is indispensable for dealing with the many vexed 
questions calling for settlement which cannot themselves be dealt with in a single 
Act of Parliament, however comprehensive. 

In concluding these somewhat desultory observations, I have, as your President, 
to acknowledge the heavy and untiring work performed by our officers — the honorary 
secretaries and the honorary treasurer. The year has been, owing to the important 
matters which we have had to consider, a toilsome one for our secretaries, and I am 
afraid that 1 cannot promise them much rest in the year that is to come ; but I am 
sure their hearts are so fully in the multifarious work we shall have to get through, 
that the harder it becomes the more satisfied they will be. 

Mr. John Hughes, in proposing a vote of thanks to the President for his address, 
desired to make one remark on the subject of the extension of the Society. 
The President thought, and rightly, that they should look to an increased number of 
members as a means of increased revenue ; and, while agreeing in this, he would 
venture to suggest that as the journal became more valuable, its price should be 
increased to those outside of the Society. He thought that if it were made more 
expensive to obtain the journal without joining the Society, the result would be an 
increase in membership. As it was, many persons obtained the advantages of the 
journal without being members of the Society. With regard to what the President 
had said with reference to the Institute of Chemistry in bis address, he (Mr. Hughes) 
was not inclined to agree with the resolution which had been passed by the Institute 
Council, but he had not been able to be present at the last Council meeting. He did 
not see why the Institute should be called upon to furnish authority as to qualification 
in therapeutics ; he thought that what the Institute had to do was to give qualification 
in chemistry, and he did not see how it could give to chemists a qualification which 
many of its members themselves did not possess, or who the examiners were to be. 
He would have much preferred that the action should have been left to some other 
Bociety — at all events, for the present ; but he had no doubt that the Council of. the 
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Institute had gone into the question very much more fully than he himself had been 
Bhle to do, and that they had been enabled to come to a right conclusion. Their own 
President had himself held at first somewhat different views on the question, and 
other members also had altered their views upon considering and inquiring into the 
matter, and he had no doubt that there were very good reasons for the passing of the 
resolution. Beferring again to the accounts, he certaihly thought that the sums 
derived from life membership subscriptions should be funded in future, because they 
represented compositions of possible future payments. 

The motion was seconded by Mr. Percy A. E. Bichabds, and carried 
unanimously. 

The President said that he was pleased that Mr. Hughes thought that 
possibly, after all, the Council of the Institute of Chemistry had come to a 
correct conclusion in the matter of therapeutical qualification. He certainly thought 
that the best thing was that all necessary examinations should be held by the 
Institute of Chemistry, and there would surely be no difficulty in finding proper 
examiners in the new subject. That, however, was not a meeting of the Institute of 
Chemistry, but of the Society of Public Analysts ; but the matter was so important a 
one, as affecting the particular branch of the profession in which so many members of 
the Society were engaged, that he had thought it right to take that opportunity of 
drawing attention to it. He now had to propose a vote of thanks to the President 
and Council of the Chemical Society for allowing the Society for another year to have 
the use of their rooms. If there were not some other society who would open its 
doors in this manner to them, the Society of Public Analysts would not be in such a 
good financial position as it then was, for it would be taxed with heavy expenses for 
rental. He therefore had pleasure in moving from the chair that the cordial thanks 
of the Society of Public Analysts should be given to the President and Council of the 
Chemical Society for the use of their rooms during the past year. 

The motion was carried unanimously. 

The following papers were then read : 

Copper * pure for analysis.* *’ By J. W. Westmoreland. 

‘‘Note on the tests for distinguishing boiled from unboiled milk.” By H. 
Leffmann, M.D. 

The following is a list of the officers and Council elected for 1898 : 

FresidehL — Bernard Dyer, D.Sc, 

Vice-Presidents (who have filled the office of President). — M. A. Adams, F.RC.S. ; 

A. H. Allen ; Sir Chas. A. Cameron, M.IX, F.B.C.S. ; A. Dupre, Ph.D., F.B.S. ; Otto 
Hehner; Alfred Hill, M.D., F.B,S.E. ; J. Muter, M.A., Ph.D., F.B.S.E. ; Thos. 
Stevenson, M.D., F.B.C.P. 

Vice-Presidents (who have not filled the office of President). — A. P. Aitken, 
D.Sc., F.B.S.E. ; W. W. Fisher, M.A. ; J. A. B. Newlands. 

Hon» Treasurer, — E. W. Voelcker, A.B.S.M. 

Hon, Secretaries, — E. J. Bevan ; Charles E. Oassal. 

Other Members of Council, — Bertram Blount, A. Wynter Blyth, M.B.C.S., 

B. Bodmer, A. C. Chapman, Sidney Harvey, C. G. Moor, M.A., S. Bideal, D.Sc., 
3 , E. Stead, F. Wallis Stoddart, Walter J. Sykes, M.D., J. A. Voelcker, M.A., B.Sc.,. 
Ph.D., John White, W. C. Young. 
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THE ANNUAL DINNEB OF THE SOCIETY OF PUBLIC ANALYSTS. 

This was held on Tuesday evening, January 18 , at the Criterion, under the chairman- 
ship of the President, Dr. Bernard Dyer. About sixty-five members and guests were 
present, amongst the latter being Mr. Hudson E. Kearley, M.P., Dr. Thos. Stevenson 
(President of the Institute of Chemistry), Professor Frank Clowes, D.Sc. (President 
of the Society of Chemical Industry), Dr. Seaton (President of the Society of Medical 
Officers of Health), Mn Walter Hills (President of the Pharmaceutical Society), 
Professor W. A. Tilden, D.Sc., F.R.S., Professor Armstrong, F.B.S., Mr. C. E. Groves, 
F.B.S., Professor Dunstan, F.R.S.^ Dr. Pakes, Dr. Messel, Mr. Fred. W. Beck, 
Mr. Aubrey W. Bake, Mr. G. C. Barnes, Mr. H. Owen, and Mr. J. F. Owen. The 
Chairman of the London County Council (Dr. W. J. Collins), who was to have 
proposed the toast of ** The Society,” was prevented from being present owing to the 
funeral of his colleague, Mr. Ashley Ponsonby. 

The toast of ** The Queen ” having been duly honoured, 

The Chairman proposed The Houses of Parliament.'’ He said that when’ he 
had the honour, a year ago, of proposing the same toast, he was buoyed up with the 
hope, as most of them were, that before his year of office had expired Her Majesty's 
Government would have produced a Bill which would have enabled Parliament to 
earn their thanks and congratulations for having placed upon the Statute Book an 
Act substantially giving effect to the recommendations of the Select Committee of 
the House of Commons on Food Products Adulteration. That hope, as far as the 
past year at ail events was concerned, was doomed to disappointment. The first 
shock was received when, at the opening of Parliament, they read the report of the 
Queen’s Speech, and saw with sorrow that there was no mention in that Speech of 
new food legislation. Their good friend Mr. Kearley (applause) made a gallant 
attempt to stimulate the Government into action by himself producing a very 
excellent Bill (hoar, hear), a Bill which might very well, with perhaps a few altera- 
tions, have been adopted by Her Majesty's Government with a considerable saving 
of time and trouble to that Department, which Mr. Chaplin had lately told his 
constituents was so sadly overworked. While Mr. Kearley's stimulant was not 
altogether without effect, it had, however, to act on a constitution that was not very 
acutely responsive to stimulants, and its action was feeble. It resulted in the pro- 
duction, by the President of the Local Government Board, at the end of the session, 
of. a short Bill which was exceedingly disappointing (hear, hear). The saddest 
feature, perhaps, about that Bill was the signature on the back of it of Mr. T. W. 
BusboII, the Parliamentary Secretary of the Local Government Board, who had sat 
as Chairman of the Food Products Adulteration Committee, and who with his own 
hand had drafted most of the recommendations of which the very Bill of which he 
was obliged to stand sponsor took no notice. There was only one ray of hope in 
connection with the whole matter, and that was the statement made by Mr. Chaplin 
when he withdrew the Bill simultaneously with its introduction, a statement that he 
invited expressions of public opinion on the matter. It was to be hoped that even 
by that time puhlio opinion had been expressed sufficiently strongly to assure the 
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Presiaent of the Local Government Board that the small measure which he intro- 
duced satisfied not a single one of the many interests affected by food legislation. 
The Bill, such as it was, had been so recently dissected and discussed by the Council 
of the Society of Public Analysts, whose report had been circulated among the 
members of the Society, that he did not propose then to refer to any of its details. 
The report of the Select Committee was throughout pitched in a very strong and very 
clear key, and its dominant note all through was the necessity for the appointment 
of a Standing Departmental Committee, or Court of Keference, which should deal with 
matters which could not possibly be dealt with completely in one comprehensive Act 
of Parliament. Public Analysts, as executive officers under the Sale of Food and 
Drugs Act, knew perhaps better than most people how urgent was the necessity for 
the formation of such a committee, if new legislation was to have any real effect for 
good on the food-supply of the country. The question, although a Parliamentary 
one, was not in any sense a party question. They were on the eve of a new session, 
and were hoping that Mr. Chaplin might introduce a Bill which should at any rate 
be some improvement on the one which he introduced a few months ago, and they 
hoped and trusted, and knew, that when that Bill was introduced their friend Mr. 
Kearley and those who thought with him in the House of Commons, no matter 
whether they sat bn the one side of the House or on the other, would bind themselves 
firmly together to meet the necessities of the case, and to see that that Bill, if it 
required amendment, should be satisfactorily amended ; and they hoped that the 
efforts of those friends would finally result in securing a satisfactory Act, which for 
many years to come should put an end to the many points on which so much burning 
discussion had arisen within the last few years. Mr, Kearley not only represented 
an important constituency of the British public, but he also, in his own person, 
represented the great mercantile interests of this country, and he was able to deal 
with this matter with a knowledge which was denied to many of those who sat with 
him in the House of Commons. Mr. Kearley had thrown himself for many years 
past with very great energy into this question, and they as Public Analysts, who 
wanted to do their duty better than they were able to do it at present, were grateful 
to him for the help that he had given to them in the past, and would give to them in 
the future ; and he (the Chairman) would ask them, in drinking to the Houses of 
Parliament, to drink with that toast especially the health of their good friend and 
honorary member of the Society, Mr. Kearley (applause). 

Mr, Hudson E. Keakley, M.P., said that he felt it an honour to have his name 
associated with that toast. The Chairman, in introducing it, had struck a note 
which appealed to him at once, in saying that at all events there was one question 
which had no party bearing, and that was the great question in which Public Analysts 
were so much interested. He was glad to be able to subscribe to that, and to go 
further and say that, in connection with the life of a member of Parliament, there 
was plenty of work to be done outside the limits of pure party obligations (hear, 
hear) ; and if there were pleasures that fell to the lot of members of Parliament, he 
would say that the most cherished were those that came from taking part in work 
that at all events contributed something towards the public advantage and welfare, 
and was not limited and confined as party work pure and simple naturally was. He 
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was sure that the company on that occasion were more interested in this particidar 
question of food>produots adulteration than in any other question, and therefore he 
would trespass on their attention by making some observations as to the course which 
legislation attempted to take during the last session, and as to the prospects that it 
might have during the forthcoming one. The Chairman had referred to the ood> 
siderable disappointment experienced on all hands by the inadequacy of the legisla^ 
tion proposed in Mr. Chaplin’s Bill. That Bill was a remarkable one, in so far as it 
was introduced at the expiry of the session merely in fulfilment of a pledge that a 
Bill should be introduced. No one within the walls of Parliament thought for a 
single moment that the Bill was intended seriously. Mr. Chaplin himself, indeed, 
rather described it as a ballon en Vair, and evidently expected that during the 
Parliamentary recess his abortive Bill would be torn to pieces, with the object of 
inducing him to introduce a more satisfactory measure. There would be plenty of 
criticism as to the direction which Mr. Chaplin should take in the coming session 
in bringing about a more perfect measure. The Bill introduced at the close of the 
last session simply, in his (Mr. Kearley’s) opinion, trifled with a great national 
question. All the way along there had been ample evidence of technical and 
scientific difficulties which rendered it impossible for the present statutes to be 
effectual. A magistrate in a case was, perhaps, called upon to decide a technical 
question — it might be as to the percentage of borax that should be permitted in 
butter. One of their friends might come and declare that 0*5 was a perfectly 
safe percentage of borax to be introduced, while some more energetic gentleman 
might declare that 0-7 per cent, was a safe quantity, while the trembling criminal 
in the dock did not know what a borate was, and the gentleman on the bench 
probably did not know either, yet he gave a verdict, and fined the man forty 
shillings. All this had been impressed upon the Select Committee in the valuable 
evidence that they had been permitted to hear during three sessions, and the 
conviction grew in their minds that, as such questions were of a scientific and 
technical nature, it necessarily followed that they must have a scientific Board of 
Befex'ence to whom these questions should be referred (hear, hear). The Select 
Committee differed very much among themselves upon certain other details : some 
of their agricultural friends, for instance, were, figuratively speaking, for hanging 
all margarine manufacturers, or preventing them from coloring their productions ; 
but they all agreed with perfect unanimity that to deal with these scientific ques- 
tions it was absolutely necessary that there should be constituted this Board or 
Court of Eeference (hear, hear). But Mr. Chaplin in his Bill altogether ignored this 
strong and unanimous recommendation of the Select Committee, which was sup- 
ported by the opinion of all the public bodies that came before them. The Corpora- 
tions of Glasgow and other important towns sent competent gentlemen to give 
evidence, who supported the requirement of this Court of Reference. The merchants 
who came before them also supported it, and the retailer for his own protection 
demanded it. Even the agriculturists agreed, while analysts of course assented ; 
and, above all, the Government officials themselves agreed. It was, however, ignored 
altogether, and he could not satisfy his mind as to the cause of its being so ignored, 
unless it arose from the fact that the Government had altogether a misconception of 



70 


THE ANALYST. 


^ grounds of this gre^t question. He rather imagined that they thought that the 
pressure which was being brought to bear upon them in Parliament was instigated 
by the agriculturists in the House of Oommons, and he expected that each party was 
rather suspicious of its agricultural adherents. The agriculturists had certainly 
made some extreme proposals, and he could not help thinking that the Government 
might have thought it was the agriculturists who were pushing the movement 
forward. He said that advisedly, because Mr. Balfour^ replying to a question which 
he (Mr. Kearley) had recently put to him in the House of Commons, had said that 
it was a very controversial question, and one which raised serious differences between 
town and country; and he rather imagined that that gentleman also shared the 
belief that the country people were trying to run a racket of their own to the 
detriment of the towns. Now he (Mr. Kearley) spoke as a townsman, and his views 
arose from his knowledge of the iniquity of the adulteration that went on unchecked 
in every town. It was not merely in towns, but in the poorest parts of towns, that 
adulteration was carried on to the greatest extent. London at that very moment 
was overwhelmingly full of adulteration, and it was the poor of the Metropolis and 
the other great centres of England who were the greatest sufferers. He desired 
himself, if he could, to dissipate the idea that this was a purely agricultural question. 
It was one which affected the towns more vitally than it did the agricultural districts 
of the country. So bad had adulteration now become, and so ineffectual had been 
the operations of local bodies to check it, that it had become necessary for those 
who were deeply interested in the subject to establish, as it were, their own police. 
There was in London what was known as the Butter Association, who were running 
to earth week by week some of these fraudulent gangs. In Lancashire the Agricuh 
tural Association had appointed its own inspectors, and was doing good work. 
According to their report they had taken last year 277 samples, of which no less a 
number than 135 were adulterated. That was a very serious amount of evidence as 
to the adulteration that existed. He was sure, from very intimate knowledge of the 
effects of such unchecked adulteration, that its continuance would ultimately sap the 
commercial honesty of the country. It was becoming a species of competition. 
Mr. John Bright, some forty years ago, had described adulteration as a form of 
competition, which might have been perfectly true in those days; but he (Mr. 
Kearley) would describe it as a form of robbery, and of the most gross and flagrant 
character (hear, hear) j and the man who was subjected to such competition — if it 
were called competition, was perfectly entitled to claim the protection of the law. 
A man who put 3D per cent, of water into milk was a far greater criminal than any 
poor and starvipg man who committed a petty theft, although the latter would no 
doubt receive the heavier punishment Those who practised adulteration battened 
and fattened on it, simply because the penalties that were inflicted upon them were 
qpite inadequate to the amount of crime they committed (applause). He would not 
go further into the details of the abortive Bill that had been introduced by Mr. 
Chaplin, but he did feel it a pleasure to have the opportunity of supporting before 
Parliament the cause advocated by the Society of Public Analysts. He had had the 
honour on two occasions to move an amendment to the Address at the opening of 
Parliament, and he would look forward to the Queen’s Speech with just the same 
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amount of interest on this occasion as he had done in preceding years. He hoped 
that there would be found a direct reference in that Speech to the determination of 
the Government to introduce a Bill, and if there was not, he should feel it his duty 
to again move an amendment to the Address, and it would be his endeavour and 
intention, ail through the session upon which they were about to enter, to induce 
the Government, in the interests of Public Analysts, in the interests of consumers, 
and in the interests of distributors, to bring in a Bill that would be satisfactory 
to all those who were concerned, and he hoped that if he had the honour to be with 
the Society again next year, he would be in a position to congratulate them on the 
success of their endeavours (applause). 

Professor Tilden said that he had accepted with great pleasure the invitation 
to propose the toast of “ The Institute pf Chemistty,’* because, as he thought was well 
known, he had been very much interested in watching the progress of the Institute 
during many years. The Institute of Chemistry was established at a time when 
there did not exist in England any Society or Institute which was prepared to test 
the qualifications of chemists, and he used this term “ chemist advisedly, notwith- 
standing that he had had the advantage of sitting during the evening next to his 
friend, the President of the Pharmaceutical Society. It was well known, of course, 
that the Pharmaceutical Society, always forward in the field, had some forty years 
ago got a Parliamentary stamp put upon the type of chemists which it represented, 
and claimed patent rights in respect of this title. However, he thought he might 
venture to claim that he was on very good terms with his friend, whom, he had no 
doubt, the company would find desirous of being on good terms with them. The 
Chemical Society, which of course was an old Society, having long ago celebrated 
its jubilee, was approached more than twenty years ago on this question, and it was 
asked whether a department of the Society could be established, the object of which 
should be to inquire into the professional qualifications of young chemists, and to put 
upon them a kind of stamp which would be intelligible to the public. The Chemical 
Society did not at that time see its way to doing anything of this kind, and so, in 
1377, the Institute of Chemistry was established. It went on for a few years, until 
in 1885 it received a Eoyal Charter, which for some time, as far as he could remember, 
did not seem to quite agree with it. A few years later it fell to his lot to offer certain 
advice, which he thought did it some good, although occasionally the advice that he 
ventured to offer had been received with rather a wry face. He said that not because 
he wanted to claim any credit in the matter, but because he wanted to suggest to the 
Institute that it must take another step or two in order to reach that position which 
all its fellows and all its well-wishers desired it to occupy. There had been a great 
deal of talk about its occupying, in regard to the profession of chemistry, a position 
corresponding to that which was occupied by the College of Physicians towards the 
proiedsion of medicine, and various other parallels and comparisons had been drawn 
with it. The Institution of Civil Engineers had been quoted as an instance of the 
^ sort of body which it ought to imitate. He ventured to say that the Institute of 
Chemistry was successfully imitating this greater and older Institution in every 
respect but one. It was carrying on its work in a thoroughly efficient and satis- 
factory manner. It was doing that which he considered to be the main object of its 
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existence, namely, testing the professional qualifications of the younger chemists by 
a proper system of examination following upon a course of systematic study, and 
putting upon them a certmn stamp; and it gave them a kind of position in the 
professional world. He did not know that the College of Physicians or the Institu- 
tion of Civil Engineers did any more than this ; but the difference was that the older 
bodies had command of very considerable monetary resources. He believed that the 
Institute of Chemistry only required to be in a stronger financial position to become 
one of the most influential bodies which existed in the Metropolis, or in this country, 
and, though he really did not know how it was to be done, he suggested to the 
President and Council, now that they had set their house in order, and had a roof 
of their own over their heads, and were carrying on work that was of eminent 
practical value and eminently serviceable to the community, that they ought to 
proceed somehow or other to get money. Then, he thought, the Institute would be 
in a really important position, and capable of exercising that kind of influence upon 
public opinion which at present it was not in a position to exercise. This was the 
advice that he now ventured to offer to the Institute ; how it was to be carried out 
he left it to the President and Council to take into early consideration. He would 
not like to conclude without coupling with this toast the name of the present 
President of the Institute of Chemistry. The present President lived in happy times. 
The Institute was no longer divided by those sharp contentions, no longer disturbed 
by those fierce discussions which took place a few years ago, when he (Professor 
Tilden) was on the Council. The present President had a united Council to work 
with, and a definite and fixed organization of the Institute and its work to preside 
over, and he might say that Dr. Stevenson had shown that he possessed the qualities 
of the best President that the Institute could have. He certainly was a man repre- 
senting the sort of professional position that the Institute desired ; he was a man of 
peace, and at the same time a man of action, and he (Professor Tilden) was sure that 
under Dr. Stevenson^s guidance the Institute would go on and prosper more and more 
year after year. 

Db. Stevenson in returning thanks, in the name of the Institute of Chemistry, 
for the kindness with which this toast had been proposed and received, said that 
Professor Tilden had omitted one very important fact, namely, that he (Professor 
Tilden) was himself one of the former Presidents of the Institute who fought those 
battles of which he had given such a graphic description. He (Dr. Stevenson) felt 
that as President of the Institute of Chemistry he had indeed fallen upon very happy 
times. He was present in somewhat of a double character, for he was present as one of 
the oldest members, and as a former President, of this Society, as well as in the capacity 
of President of the Institute of Chemistry ; and he felt it a great compliment that as 
soon as he ceased to be President of the Society of Public Analysts he became the 
President of the Institute of Chemistry. The times, he hoped, were past when there 
was any feeling of uncordiality between that Society and the one which he oflBcially 
represented. He ventured to think that the Institute was conferring a great benefit 
upon the Society of Public Analysts. It had already instituted examinations which, 
for completeness in testing professional and chemical knowledge, surpassed those of 
any other society. Its membership was now without question accepted by the Local 
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Government Board as a complete qualification in everything required of a public 
analyst except therapeutics, and with regard to therapeutical knowledge he hoped 
that the gap would soon be bridged over, and that the Institute would formulate a 
complete qualification for Public Analysts, as far as the Local Government Board 
was concerned. 

Mr, Bertram BijOunt, in proposing the toast of Kindred Societies,** said that 
among the societies coming under this head the Chemical Society might properly 
claim the first place. Analysts, unless they received an education in the science of 
chemistry as distinct from its profession, would have a remarkably poor chance of 
success, and if they were unable to produce evidence of a knowledge of the science 
as such, they would not be proper representatives of a great and growing and most 
honourable profession. He was therefore sorry to have to refer to the absence of 
the President of the Chemical Society, Professor Dewar, consequent upon lecture 
engagements in Cambridge ; though they welcomed three most eminent members 
of the Chemical Society, namely, Professor Armstrong, Professor Dunstan, and 
Mr. Groves. He coupled the toast with the name of the President of the Society 
of Chemical Industry, Professor Clowes. 

Professor Clowes, in responding, said that in addition to the society which he 
had the honour to represent, he had to speak on behalf of several other societies, 
and he had been greatly assisted by the kindness of Mr. Blount in enumerating them. 
He considered it remarkable that in spite of the increased number of societies, 
their membership showed no signs of decreasing. He was not aware that the Chemical 
Society had sufiered in any way from the existence of the Society of Chemical Industry, 
and he was quite sure that the latter society had not suffered in any way from the 
existence of other societies, the fact being that Its membership was increasing faster 
than ever. Every one of these societies was really required, and each had been con- 
stituted to meet an acknowledged need. He returned hearty thanks for the toast on 
behalf of all the societies that had been referred to, and expressed the hope that 
they would all continue to work in a friendly way with the Society of Public Analysts. 

Mr. Walter Hills (President of the Pharmaceutical Society), in proposing 
the toast of “ The Society of Public Analysts,” said that probably most of those 
present were members of the Society of Public Analysts, and would naturally feel 
a great interest in its prosperity, and he was sure that that prosperity would 
continue to increase as long as the Society*s object continued to be the benefit 
of the public. His opinion was that no society could flourish unless it existed 
primarily for the advantage of the public, and he believed that the Society of 
Public Analysts was doing good work in the interests of the public. It therefore 
gave him very great pleasure to propose prosperity to it. Mr. Kearley had referred 
to the Bill which had been recently introduced in the House of Commons by Mr. 
Chaplin. He (Mr. Hills) had great sympathy with all that Mr. Kearley had said, 
and would only say in addition, with regard to the calling which he had the honour 
to represent, that he was sure it would be agreed that, in the Board of Reference 
which had been recommended by the Select Committee, there should be someone 
who was representative of the great pharmaceutical interest, for the examination of 
drugs was attended by more difficulties, perhaps, than the examination of ordinary 
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Articles of food. The subject of milk had often been discussed rather as typical of 
those matters which came constantly under the purview of the Public Analyst ; but 
the difiBculties arising in connection with milk were intensified in the case of drugs. 
The subject of milk, moreover, was free from the special difiBculties arising from the 
use of synonyms, which were a great bugbear in connection with drugs. Another 
difiBoulty was that many drugs were collected by totally unqualified persons, who 
did not know the right time [to collect these various vegetable products, and who 
sent to this country products possessing widely dififerent pharmaceutical and thera- 
peutical values. With regard to the Society of Public Analysts itself, it had been in 
existence for some four-and-twenty years, and had been constantly progressing. It 
was formed for the protection of the public, it had the interests of the public at 
heart, and it was trying to furnish for the service of the public a number of persons 
possessing certain special qualifications. It was, moreover, the proprietor of the 
Analyst, which was a most valuable periodical. With the proposition of prosperity 
to the Society of Public Analysts, he had the pleasure of coupling the name of the 
Society's President. 

The Pkesident, in acknowledging the toast on behalf of the Society, referred to 
the self-sacrificing and indefatigable labour of Dr. Sykes in editing the Analyst, 
with results which he thought were satisfactory to every reader of that journal, 
and the readers of the Analyst were not merely the members of the Society. The 
paper went abroad all over the world, and was taking up a very strong position 
wherever the English language was read, and wherever analytical chemistry formed 
a subject of interest. He hoped that when the time came for him (the President) 
to finally resign his ofiBcial connection with the Society, he would be able to con- 
gratulate it upon the fact that the great question of the amendment of the Sale of 
Pood and Drugs Act, which had been exercising their attention for so many years, 
had been finally settled. 

Mr. Cassal proposed the toast ** The Guests. 

Professor Akmstkong, in replying, said that the Society was doing a work on 
behalf of the public which was of extreme importance. It was not necessary for 
him to say more than this in returning the guests* most hearty thanks for the toast. 

The health of the Honorary Treasurer, Mr. E. W. Voelcker, and of the Honorary 
Secretaries, Mr. Edward Bevan and Mr. Charles E. Cassal, having been proposed 
and acknowledged, the proceedings terminated. 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

The Determination of Pat and Water in Cheese. A, Devarda. {Zeit, anal, 
1897, xxxvi., 751*766.) — The author recommends the following as a simple 
method of obtaining the fat without material alteration and without free fatty acids 
or lactic acid. From 50 to 100 grammes of the cheese cut in small pieces (or 
triturated with a little water in a mortar) are mixed with 50 to 80 c.c. of water, and 
100 to 150 c.c. of ether in a Wolfbauer shaking flask (a stoppered flask with a small 
constriction in the middle). Two or three drops of phenolphthalein solution are 
added, and the whole well shaken with dilute potash until the aqueous layer becomes 
perceptibly pink. The ethereal layer is then drawn off, the ether distilled, and the 
fat dried at 100“ C., filtered if necessary, and examined in the usual way. A table 
giving the constants of the fat thus obtained from fifty-one kinds of cheese (including 
margarine cheese) is given in the paper. 

For the determination of the water about 10 grammes of the finely-divided cheese 
are dried in vacuo over sulphuric acid at the ordinary temperature for 24 to 36 hours, 
and then for 2 to 6 hours at 100"^ C., until the weight becomes constant. In this way 
the bulk of the water is removed at the ordinary temperature, and whilst the method 
is as speedy, there is no material loss of organic matter (volatile glycerides and 
acids) such as occurs with long-continued drying at 100“ C. Complete drying in 
vacuo is too tedious, and often impracticable. The following examples show the 
accuracy of this process : 


ChefeHe. 

Loss c 

24 hours 
in vacuo. 

>f Water per cent. 

A second ; 3 to G 

24 hours j hours 
in vacuo, 1 at 100“ 0. 

Water 
per cent. 

Per cent. 

Dried i 
entirely 
at 100“ C. 

Water. 

Dried 
entirely 
in vacuo. 

Rodamur 

46-24 

2-24 

: 3-11 j 

51-59 

51-92 

51*50 

Limburg 

37-79 

M2 

' 0-09 ! 

39-00 

39-38 

38*98 

Gervais 

47-89 

— ' 

1-36 1 

49-25 

49-36 

1 49*10 

Limburg (air-dried) 

11-10 

— 1 

2-17 1 

13-27 

i 13-46 

1 



C. A. M. 


The Composition of some Cbmmeroial Powdered Extracts of Liquorice. 
C. O. Kinsey. {Amer, Journ, Phami.y 1898, Ixx., 23-25.) — The method most in use 
for the determination of glycyrrhizin, on the amount of which the value of extract 
of liquorice extract depends, consists in exhausting the extract either with boiling 
water, cold water made alkaline with ammonia, or with a cold mixture of water and 
alcohol made alkaline vrith ammonia, and precipitating the glyc 3 rrrhizin in the 
filtrate with dilute sulphuric acid. But the author, finding the directions given by 
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other chemists vague, and often experiencing considerable diflSculty in filtering the 
insoluble residue, made experiments, and found that the most satisfactory results 
could be obtained by using as a solvent a mixture consisting of oflacial alcohol 
240 C.C., official ammonia water 40 c.c. (A9ner, Fhar?fiacopceia), and water to make 
up a litre. 

One gramme of the extract was treated with 25 c.c. of the solvent, stirred at 
intervals for an hour, and left for twelve hours. The supernatant liquid was decanted 
on to counterpoised filters, the residue washed with 5 c.c. of the solvent, then trans- 
ferred to the filters, washed till the washings were colorless, and dried in the air-bath 
at 100^ to il0“ C. 

The filtrate was acidified with dilute sulphuric acid, and the precipitate of 
glycyrrhizin collected on counterpoised filters, washed until free from sulphuric acid 
with water containing a little acetic acid, dried in the air-bath at .105" C., and 
weighed. 

The following table gives the percentage results obtained with samples of dilTerent 
commercial brands : 


Braud. 

Moisture. I 

Ash. 

luBolublti Matter, 

Glycyrrhizin. 

Spanish 

6*52 

3-70 

36-52 

6-40 

Greek 

6-26 ' 

8-18 

22-06 

1 -14*39 

Spanish 

5-00 ; 

551 

25-54 • 

1 10*75 

American 

5-62 : 

6-79 

12-27 

7*63 

Spanish 

7*08 

6-52 

29-20 

i 5*28 

Spanish 

(>•90 ' 

G-56 

20-35 

i 10*11 

Greek 

6-71 

7-82 

9-65 

18*59 

— 

7-96 

5-77 

15-21 

8*90 

— 

8-25 

5-54 

7-40 

27*78 

9*50 

— 

8' 46 

4-67 

19-41 1 



' 9'19 

6-76 

11 12 

8*94 

-- 

1 5*78 

7-49 

5-95 

11*63 


(Of. Analyst, xxii., 192, 219.) 


A Keaction for Chloroform, Bromoform, and Chloral. A. Desgrez. (Ac, d. 
Sc., 1897, 780; through Jojir. Pharm. Cliim., 1898, vii., 35, 36.)— Chloroform is 
decomposed by aqueous potash, giving as the principal products carbon monoxide 
and water in accordance with the equations : 

CH(3,, + 2KOH = 2KC1 + HjO + CO + HCl and CHCLj + KOH = KOI + 2HC1 + CO. 
The carbon monoxide may be recognised by its blue' flame, by its absorption in a 
solution of cuprous chloride in hydrochloric acid, by Berthelot’s test (ammoniacal 
silver nitrate), and by the result of combustion with oxygen in the eudiometer . 

The reaction is accelerated by a gentle heat, and by the presence of light 
Bromoform is decompos^ in a similar manner, though more slowly, but iodoform’ 
being insoluble m water, is not affected, as is also the case with carbon tetrachloride 
and methylene chloride. Chloral gives the same reaction as chloroform, but more 
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rapidly on account of the heat generated by its primary decomposition into chloro- 
form and formate accelerating the action of the potash. Alkaline carbonates and 
bicarbonates do not cause an analogous decomposition, and ammonia is also without 
action in the cold. C. A. M. 


ORGANIC ANALYSIS. 

On Douro Olive Oil. A. J. P. Silva. {BtilL Soc. Chem,, 1898, xix,, 88-89.) — 
Milliau was the first to point out that certain kinds of olive-oil contained a coloring 
matter derived from the aqueous part ^of the pulp of the fruit which gave a rose 
coloration with Baudouin’s reagent. He also showed that by applying the test to the 
dried fatty acids instead of to the oil itself, the effect of this might be obviated. 
Domergue established the same fact in the case of olive-oil from Tunis and Algiers, 
whilst Villavecchia and Fabris found that some varieties of Italian oil behaved in the 
same way. Himilarly the author finds that the best varieties of Douro oil give a 
violet coloration with sugar and hydrochloric acid, but that their dried fatty acids 
give a negative result. The samples examined were perfectly normal in appear- 
ance and taste, and as regards their physical and chemical constants. 

As Toche’s recigent gave no coloration with these oils, the author prefers it to 
Baudouin’s for the detection of sesame-oil in olive-oil. Fifteen grammes of the oil are 
shaken with an equal quantity of a solution of 2 grammes of pyrogallol in 30 grammes 
of hydrochloric acid, and after being left for some time, the oily layer is decanted, and 
the hydrochloric acid warmed for five minutes. The appearance of a reddish-purple 
colour denotes the presence of sesame-oil. G. A. M. 


Testing Oil Paints. H. Loesner. (Chern, Bev. Fettu, Harz-Ind,^ iv. [21], 
329-330.)— In order to determine the permeability of a paint, and consequently gauge 
its value as a protective coating for iron, the author proposes to employ a steam test. 
A thin, uniform layer of the paint is applied to the surface of a polished strip of sheet- 
iron (2 by 4 inches), followed by a second coating when the first is dry. The strip, 
when dry, is then laid, wuth the painted side downwards, over the opening in a 
water-bath, and supported by strips of wood (to prevent mechanical injury) so that 
the surface of the paint is two inches above the constant level of the water. After 
exposure to the steam of the bath for fifteen hours, the strip is dried at a maximum 
temperature of 100** C., and after loosening and removing the paint with aniline, its 
surface is examined for rust. 

Besistance to acids may be tested by exposing the painted strips to the fumes of 
33 per cent, hydrochloric acid at 20^’ C., the distance between the surface of the 
paint and the level of the acid being the same as in the steam test. The incrustation 
formed on the paint must be removed by washing at inteivals, and at the end of 
twelve hours the paint is removed as before and the metal examined for corrosion. 

The steam testis also useful for examining fats, vaseline, lacquers, etc., intended 
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for use as rust preventors. Any of these substances that will stand the test for four to 
five hours may be regarded as satisfactory, but for oil paints twelve hours is the 
minimum exposure permissible. C. S. 

Characteristics of some scarce Besins. K. Dieterich. (Ghevi, Bev. Fett n. 
Harz-Ind,, vol. iv. [24], 327-329.) 

Crude Chicle Qum^ obtained from Achras Sapota, is particularly rare. It contains 
70 per cent, of resin, 10 per cent, of gum, 9 per cent, of calcium oxalate, 5 per cent, 
of sugar and inorganic salts. The pure resin can be extracted by carbon disulphide ; 
it forms a plastic mass, which resembles guttapercha, and can be vulcanized. 

G^miacum in lacrymis, another scarce resin, gives an acid number, 72*8-75*(), by 
the author's method, whilst that of the ordinary guaiacum is 89*6-92*5. 

Socotra Dragon's Blood. The pure red resin from this variety is a mixture of 
several resins, and differs from Palm Dragon’s blood in lacking the draco-alban, 
characteristic of the latter. Apart from this and their varying solubilities, little 
difference exists between their other characteristics. 

Bisabol Myrrh differs from the ordinary Herabol myrrh of commerce. To 
prevent errors — arising from the examination of the alcoliolic extract instead of the 
natural drug — the author proposes the following method of determining : 

1. The Acid Number. One gramme of a very finely powdered average sample of 
the myrrh is heated along with 30 c.c. of water for a quarter of an hour under a 
reflux condenser, and then for a similar period with 50 c.c. of strong alcoliol. After 
cooling, the liquid is titrated with v alcoholic potash, using phenolphthalein as 
indicator. 

2. Saponijication value. One gramme of an average sample is infused in 30 c.c. of 
water, and after standing for half an hour, mixed with 33 c.c, of | alcoholic potash, 
boiled for half an hour under a reflux condenser, then cooled, diluted with alcohol, 
and titrated back. 

3. Ester number by difference as usual. 

The following values were obtained for the two varieties : 

Acid Ester Hapouiiication Solubility 

Number. Number. Value. in Alcohol. 

Bisabol Myrrh 20*06 125*54 145-6 50 per cent. 

Herabol Myrrh 25*48 204*12 229*6 20 per cent. 

C. 8. 

The Preparation of Absolute Alcohol by means of Calcium Carbide. 
P. Yvoh. {Jo2t.r. Pharm, Chim., 1898, vii., 100-102.) — Calcium carbide furnishes a 
ready means of determining whether alcohol is anhydrous or not. On adding a 
pinch of the powder to several c.c. of absolute alcdhol, no bubbles of gas are liberated 
and the liquid remains transparent, whilst if only a trace of water is present, bubbles 
of acetylene are liberated, and the liquid becomes milky from the formation of calcium 
hydrate. 

In order to prepare absolute alcohol from 95 or even 90 per cent, alcohol, the latter 
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nUxad witb About one-’fourth of its weight pf powdered calcium carbide, ehAheu at 
intervals during two or three hours, and then left for twelve hours, when all libera- 
tion of acetylene should have ceased. It is then cautiously distilled, the first portion, 
which contains acetylepe, being rejected. The alcohol obtained is usually anhydrous, 
but it is advisable to redistil after the addition of a little copper sulphate to remove 
acetylene. A. M. 

Bedncing Action of Mineral Acids on Fehling’s Solution. M. Z. Jovitsohitsoh, 
{Berichte, 1897 f 2,431.) — The author finds that the addition of small quantities of the 
mineral acids to Pehling’s solution by lesseningits alkalinity effects its reduction, even 
when the liquid is still alkaline to litmus paper, just as effectually as such reducing 
bodies as glucose, phenylhydra 2 dn, etc. Often the action commences before the liquid 
is warmed, as in the following case : If to 1 or 2 c.c. of Fehling’s solution a few drops 
of a dilute mineral acid are added in quantity insufficient to discharge the blue 
^lour, and then a few drops in the original Fehling, a turbidity indicating reduction 
immediately appears, which may be completed by gently heating the liquid. Tartaric 
acid, employed in a similar manner, also causes reduction. The cause of this is 
supposed to be the decomposing action of the mineral acid on the tartaric acid of the 
Fehling’s solution ; and the reduction which occurs when this solution is kept for 
some time in well-closed bottles is attributed to spontaneous decomposition of the 
tartaric acid. W. J. S. 


The Chemical Examination of Saliva. B. Gerard. {Jour. Phann, Chini,^ 
1898, vii., 12-15.) — This paper deals more especially with a pathological case in 
which an excess of saliva was secreted by an epileptic patient, but also contains 
remarks on the composition and analysis of normal saliva. The analytical results 
obtAined by the author were : Density at 16° C., 1003 ; total solids, 7*85 per cent. ; 
ash, 4*80 per cent. ; substances precipitable by alcohol, 2*30 ; mucin and albumin, 
traces. 

The proportion of salts here is higher than in normal saliva, and bears out 
Heidenhain’s law that the more rapid the secretion, the greater the percentage of 
mineral matter. 

It has been shown by several chemists (^.^., U. Gautrand, Thhe de Lyon, 1895) 
that the amylolytic power of saliva shows a considerable variation under the 
influence of different diseases. Foi* this determination Jawein's method {Wien, Med. 
Press, xxxiii., 626) was adopted. To 100 c.c. of a 4 per cent solution of starch 
4 c.c. of the saliva were added, and the mixture kept at 39° to 40“ for fifteen 
minutea It was then diluted to 200 c.c., and the percentage of maltose determined. 
This varied on different days from 0*603 to 0*639 gramme, whereas normal saliva 
yields from 0*368 to 0’556 gramme. 

The temperature at which the ptyalin became inactive was determined on 
the ptyalin itself, obtained by precipitation with alcohol and dissolved in water, 
{pUowing the directions of E. Bourquelot {Ferments Solubles, 1896, 136). In the 
author’s case the ptyalin was still active at 67° C., became enfeebled at 58° to 59° C., 
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and inactive at 60* to 61* C. In this respect it behaved like the ptyalin of 
hormal saliva. 

This saliva contained an oxidizing ferment, which has also been found in the 
normal secretion by P. Carnot (C. Soc. Biol, May 29, 1896), C. A. M. 

The Influence of Certain Drugs on the Analysis of Urine. B. Bardaoh. 

{Zeit. anal Chem., 1897, xxxvi., 776-784.) — I. The Influence of Nitrates on the 
Determination of Nitrogen hy KjeldahVs Method, — In order to obviate the loss which 
occurs when the nitrogen in urine containing nitrates is determined either by 
Ejeldahl’s original method, or by the Jodlbauer-Foster modification, or with the 
addition of phenol to the sulphuric acid, the author has devised the following 
process, in which the nitrates are first reduced in Saline solution : Ten c.c. of the 
urine are placed in a 500 o.o. Ejeldahl flask, together with about 0*3 gramme of 
aluminium strips (previously heated), 20 c.c. of water and 5 c.c. of soda-lye (specific 
gravity 1*34) added, and the flask rapidly connected with an absorption flask con- 
taining a known quantity of standard sulphuric acid. The flask is ]eft for about 
forty-five minutes, being occasionally shaken, and is then heated on a wire gauze 
over a small flame for about five minutes, until the development of gas has prac- 
tically ceased. The flask is then cooled by drawing air through it, 30 c.c. of con- 
centrated sulphuric acid added (and subsequently some potassium permanganate), 
the liquid heated until colorless, and the ammonia distilled over in the usual way. 

The following are some of the results thus obtained, calculated on 100 c.c. of 
the urine : 

Nitrogen of the Added Nitrogen in Total Nitrogen 

Urine. the form of Nitre. Calculated. Found. 

Grammes. Gramme. Grammes. Grammes. 

0-884 0-348 1-23 1-25 

0- 788 0-069 0-857 0-849 

1- 000 0-173 1-173 1-169 

II. On the Determination of Urea hy Liebig's -Salkowski {Pfliig, Arch, 

/. Phys., vi., 244) pointed out that potassium iodide bad an influence on the deter- 
mination of urea, since, owing to the formation of mercuric silver iodide the end- 
point of the reaction occurs too soon, and the amount of urea found is too low. 
fQbis error, however, is considerably modified by the addition of sodium chloride, 
and owing to the presence of that salt in normal urine is comparatively trifling. 

The author finds that ammonium chloride has a similar disturbing influence, 
but in the opposite direction, delaying the end-point of the reaction, and causing 
the amount of urea to appear too high. This error is considerable with little more 
than 0*3 per cent, of ammonium chloride, and with larger quantities the results 
are entirely worthless. 

III. On the Determination of Uric Acid , — Experiments are described which 

prove that the usual doses of lysidin and piperazine have no appreciable effect on 
the results of the determination of uric acid by Salkowski’s method {Prak, d. phys. 
u, path, Chem,, 239). Similarly in the case of potassium iodide the author obtained 
correct results, although great care was necessary to avoid loss. G. A. M. 
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INORGANIC ANALYSIS. 

Solubility of Coppex* Sulphide in Sodium Sulphide. A. HoUhrd. {Ann, de 
Chim, Analyt,^ ii. [13], 242.) — By digesting out of contact with the air pure precipitated 
copper sulphide for a sufficient time with concentrated sodium sulphide (specific 
gravity 1*225), prepared according to the directions given by Classen, and saturated 
with hydrogen sulphide, it was found, after filtering the liquid with due precautions 
to prevent oxidation and throwing down the dissolved copper by electrolysis, that the 
maximum amount of copper in the condition of sulphide that can be dissolved by 100 
C.C. of sodium sulphide is 0*0032 gramme. C. S. . 


The Separation of Thoritun from Cerium. £• Hints and H. Weber. {Zett 
anal, Chem,, 1897, xxxvi., 676-686.) — After experimenting with different analytical 
methods, the authors have arrived at the conclusion that the separation of thorium 
from cerium by means of sodium thiosulphate is not absolute, a small amount of 
thorium remaining in the solution and of cerium in the precipitate, but the errors 
resulting from this are only trifling, and to a large extent compensate one another. 

The separation by means of ammonium oxalate is also incomplete in a single 
precipitation, and, although better results can be obtained by repeated precipitation, 
yet the amount of cerium formed is still slightly too high in spite of the fact that 
traces of cerium can be detected in the filtrate. Very small quantities of thorium 
oxalate, however, can be completely dissolved by one treatment. 

Glaser’s method (Analyst, xxi., 274), based on the solubility of thorium oxalate 
in a solution of ammonium oxalate containing ammonium acetate, has, according to 
the authors’ experiments, the same drawback, and they recommend the thiosulphate 
method as being the most satisfactory for the analysis of incandescent mantles and 
thorium nitrate. The most accurate results are obtained by adding ammonia to the 
filtrate from the thiosulphate precipitation, dissolving the precipitate in acid, expelling 
the latter by evaporation, adding oxalic acid, and extracting the small amount of 
thorium oxalate with ammonium oxalate. C. A. M. 

On the Determination of Insoluble Phosphorus in Iron Ores. C. T. Mixer 
and H. W. Dubois. {Jour, Amer, Chem, Soc,f 1897, xix., 614-619.) — The following 
simple process is based on the fact that ignition of the residue insoluble in hydrochloric 
acid converts the insoluble phosphorus into a soluble form': About 1^ gramme of the ore 
is treated with 25 c.c. of hydrochloric acid (specific gravity 110), and when as much as 
possible has dissolved, thfi excess of acid is expelled by evaporation, and the liquid 
diluted and filtered. The residue and filter paper are ignited in a platinum crucible at 
a red heat for a couple of minutes, the mass being stirred with a platinum rod. It is 
then placed in a beaker with a little water and a few drops of hydrochloric or nitric 
acid, the liquid gently boiled for about five minutes, filtered into the flask containing 
the first filtralie (or into another flask if this portion is to be determined separately), 
neutralized with ammonia, and the phosphorus precipitated as ammonium phospho- 
molybdate and titrated. 
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results obtained in this way are in close agreement with those given by the 
older method of dissolving the ore and fusing the residue with sodium carbonate. 
The authors’ objections to the latter are, that a longer time and larger crucibles are 
i^uired for the fusions, and that the introduction of a sodium salt is often anfavour> 
able to the obtaining of a pure precipitate of ammonium phosphomolybdata 

C. A. M. 

Determination of Citrate-Soluble Phosphoric Acid in Thomas Phosphate 
Meal. O. Bottoher. (Chem, ZeiL, xxi., 993.) — In a recent paper on the valuation 
of phosphates according to their citrate-solubility (Chern. ZeiL, xxi., 905 ; Analyst, 
xxii., 334), P. Wagner shows that the phosphoric acid in a citrate-extract of Thomas 
phosphate can be precipitated free from silica direct by magnesia, without the inter- 
vention of the molybdenum process, provided that the alkaline citrate and magnesia 
mixture are added while the extract is fresh. The author claims priority for this 
observation, as in a paper sent to the Chem, ZeiL about a month before Wagner’s 
communication he stated that it was necessary that the citrate solution and magnesia 
mixture should be added as soon as possible after the extract was ready — at the 
latest within the same day. 

Wagner further states in his paper above referred to that it makes no difference 
whether the ammonium magnesium phosphate be filtered off immediately after 
stirring, or after standing for two hours. The author, remarking upon this, observes 
that he has already, in an earlier paper, called attention to three cases in which 
silica was deposited in citrate-extracts of Thomas phosphate meal on standing for two 
hours after precipitation, thus seriously vitiating the results. Though such cases 
may be rare, it is nevertheless necessary to take into consideration the possibility of 
their occurring, and therefore the filtration should be carried out promptly. It is 
also important that the shaking should be commenced immediately after the addition 
of the citrate solution and magnesia mixture. H. H. B. S. 


Wagner’s Method for the Determination of Citrate-Soluble Phosphoric Acid 
in Thomas Phosphate Meal. B. Sjollema. {Chem. ZeiL, xxi., 999.) — The author 
recommends the following procedure : To 50 c.c. of citrate-extract, prepared according 
to Wagner’s directions, are added 50 c.c. of an alkaline citrate solution (containing 
in 6 litres, 600 grammes citric acid, and 4 litres ammonia of 0*96 specific gravity) and 
16 0 . 0 . of magnesia mixture (containing in 2 litres, 110 grammes magnesium chloride, 
140 grammes ammonium chloride, and 700 c.c. ammonia of 0*96 specific gravity). 
The solution is shaken for ten minutes, allowed to stand for two hours, or until the 
following day, and filtered off. In very few cases does any silica separate. When, 
however, this difficulty is encountered (which is evidenced by the appearance of the 
precipitate and the slowness of the filtration), the determination is recommenced, 
ond the solution shaken for half an hour and then at once filtered off. In many 
cases the author tests the pyrophosphate for silica after weighing by dissolving in 
hydrochloric acid. H. H. B. S. 
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Gravimetric Method of Batimating Phosphoric Acid as Ammonium Phospho- 
mplybdate. T. S; Gladding. {The Americcm Fertilizer, 1898, i.) — To the solution 
(25 c*o. to 50 C.O., corresponding to 0*25 gramme of substance) is added 25 o.o. of 
ammonia of 0*9 sp. gr., and sufficient nitric acid of 1*42 sp. gr. tp neutralize the 
ammonia and produce an acid reaction. The beaker containing the solution is then 
placed in a water*bath, heated to a temperature of 50** G., and about 10 c.c. excess of 
ordinary 5 per cent, molybdate solution added from a burette at the rate of about 
three drops per second, with constant stirring. The beaker is allowed to remain for 
a further ten minutes in the bath, and the solution is then filtered off through a 
weighed filter. The filtrate (without the washings) should remain clear, or only 
show a slight opalescence, on the addition of 5 c.c. of molybdate solution, and further 
heating, for ten minutes in the bath.. The precipitate is washed three times by 
decantation, and three times on the filter with dilute nitric acid (100 : 1), followed by 
one wash with water. The filter is then drained on blotting-paper and dried at 
106*" C. The presence of so large a quantity of ammonium nitrate ensures complete 
precipitation, and by the low temperature employed the separation of molybdic oxide 
or iron salt is avoided. For the final drying at 105‘' C. a bath containing dilute 
glycerol (1*160 sp. gr.) is used. 

Experiments undertaken to determine the exact composition of the yellow pre- 
cipitate dried at 105° C. gave results corresponding to the formula 

24MoO,,Pj>05,3(NH4)pO -f 24MoO,,P.05,2(NH4)jO, H 2 O 4- 5Aq. 

H. H. B. 8. 


On the Determination of Phosphoric Acid as Magnesium Pyrophosphate. 
H. Lasne. {Bull. Soc. Chim., 1897, xvii., 823-832.) — In this paper the author 
describes at length his experiments on the accuracy of the determination of phos- 
phoric acid by precipitation as a magnesium salt. He finds that rapid precipitation 
gives an excess of magnesium in the precipitate owing to the partial formation of tri- 
magnesium phosphate, which only becomes transformed into ammonium magnesium 
phosphate after contact for sixteen hours with ammonium citrate in sufficient con- 
centration (10 grammes in 160 c.c. of liquid). It is necessary, therefore, in order to 
obtaih absolutely accurate results, to allow the precipitate to stand overnight. But 
this source of error is too trifling to lead to the rejection of the well-known rapid 
method (which the author describes as ** citro-mechanical *') for industrial purposes. 
The transformation of tri-magnesium phosphate into ammonium magnesium phos- 
phate is very alow in the presence of ammonium chloride alone, and the amount of 
citrate mentioned above ought always to be added. 

The precipitation of magnesium by means of an excess of ammonium phosphate 
gives at the same time as the ammonium magnesium phosphate a phosphate contain- 
ing lees magnesium, and the greater the excess of phosphate, the less the magnesium 
obtained in the precipitate. This is shown in the following tables, in which the 
results were obtained by dissolving a known quantity of strongly calcined magnesia 
in hydrochloric acid, and precipitating it as phosphate in the presence of ammonium 
citrate : , 
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1 A. 

Gramme. 

1 B. 

1 Gramme. 

1 

0. 

Gramme. 

Magnesia taken 

Oorresponding to pyrophos- 

0-0948 

0*1034 

Magnesia taken 
Corresponding to phos- 

0-1034 

phate 

Weight of calcine^ precipitate 
obtained with 

0-2630 

0-2868 

phoric acid 

Phosphoric acid in the pre- 
cipitate obtained with 

0-1884 

6 0.0. amm. phosph. (10%) 

0-2687 

0-2929 

5 c.c. of amm. phosph. 

0-1940 

10 o.c. „ 

0-2709 

0-2981 

10C.C. „ ^ 

0-1971 

20 C.O. „ 

0-2779 

0-3107 

20O.O. „ 

0-2064 


From this the author concludes that the results obtained by this classic method 
of estimating magnesium are always erroneous. C. A. M. 


Separation of Crystallized Silica (Quartz) from the Amorphous Variety. 
G. Lunge and C. Millberg. {Monit Scient., 1897, [4], xi., 867 ; through Oieiih 
Zeit, Bep,f 1897, 324. Also Zeits, angeiv. Chem., 1897, 393 and 425.) — In spite of 
Michaelis's statement to the contrary, caustic alkalies cannot safely be employed to 
separate amorphous silica from quartz, as they dissolve notable quantities of the 
latter. Even warm sodium carbonate acts quickly and appreciably on quartz when 
it has been reduced to a very fine state of subdivision. But in a powdered material, 
which does not contain any real dust, the solvent powers of a 5 per cent, solution of 
sodium carbonate are almost entirely limited to the amorphous silica; and the 
maximum error likely to occur during such a separation will be a deficit of 0*1 to 
0*2 per cent, of the total silica on the side of the quartz. 

If silicate minerals are powdered as finely as possible, treated with hydrochloric 
acid, dried at 110'" C., and then digested for fifteen minutes with 5 per cent, sodium 
carbonate on the water-bath, all the silica set free by the acid will be separated from 
the quartz and the unattacked silicates, but the amount of the former will probably 
be 0*2 per cent, too high. 

Trass and puzzoliana do not contain any free amorphous silica. They are com- 
posed partly of quartz and inactive silicates ; while their active ingredients consist 
of zeolites and. in particular, of a silicate of sodium and aluminium, resembling 
analcite, which is completely soluble on the water-bath in 30 per cent, caustic 
potash. P. H. L. 

The Use of Sodium Oxalate in Acidimetry. S. F. L. Sorensen. (Zeit. aiial. 
Chem., 1897, xxxvi., 639-643.) — Normal sodium oxalate is readily obtained in a pure 
state by crystallizing the commercial salt from a feebly alkalihe solution, washing the 
crystals with cold water and recrystallizing them. It contains no water of crystal- 
lization, is not hygroscopic, and can be weighed out very exactly after being dried at 
126* C. or even 160* C. The weighed quantity is then converted into sodium car- 
bonate by pioderate ignition in a covered platinum crucible. 

Sodium oxalate can also be used for standardizing permanganate solutions, and 
has the i^vantage over oxalic acid of not efSorescing. G. A. M. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The monthly meeting of the Society was held on Wednesday evening, March 16 , in 
the ChemicM Society’s Booms, Burlington House, the President (Dr. Bernard Dyer) 
occup 3 nng the chair. 

The minutes of the previous meeting were read and confirmed. 

Papers were read on “ The Composition of Milk and Milk Products,” by 
H. Droop Bichmond ; “ The Calculation of Added Water in Adulterated Milk,” by 
H. Droop Bichmond ; “ Japanese Wood Oil,” by J. H. B. Jenkins ; “ A Typical North- 
East Lancashire Biver,” by F. B. O’Shaughnessy ; and “The Analysis of Marmalade,” 
by L. K. Boseley ; and a new form of condenser was exhibited by Mr. C. H. Cribb, 
B.Sc. 

The following gentlemen were elected members of the Society : Mr. H. fl. Dains, 
F.I.C., Mr. A. D. Hall, M.A., Dr. Otto Bosenheim, and Dr. Philip Schidrowitz; and 
Messrs. A. P. Davson and G. A. Hackman were elected associates. 


NOTE ON THE TESTS FOE DISTINGUISHING BOILED FBOM 

UNBOILED MILK. 

By Henry Lbffmann. 

{Bead at the Meeting, February 2, 1898.) 

In the Analyst for August, 1897, p. 211, is a brief note taken from the Jowr, 
Pharm. et Chim., giving several tests for distinguishing between raw and boiled milk. 
I have repeated these tests under varying conditions, and also tried other analogous 
reagents. As noted in the original article, the most striking reaction is with 1 : 4 
diamidobenzene. When a freshly prepared dilute solution of this substance is added 
to raw milk, and then a few drops of hydrogen dioxide solution, a deep blue colour 
at once appears, I have found that the colour is produced to a marked degree when 
the milk has been heated to 170° F. (76’6° C.), but after heating to 180° F. (82° C.) 
the property is lost. It seems possible, therefore, to distinguish between pasteurized 
and sterilized milk. Whole milk, ordinary skimmed and separator-skimmed 
milk, exhibit substantially the same colour. In addition to the reagents noted in the 
•original report, I have found that the photographic developer, amidol, can be used. 
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but eikonogen and various amido-, hydroxy-, and car boxy-derivatives of benzene an^ 
naphthalene were found to be inactive. 

Sour raw milk still shows the reaction, and even when more advanced decompo- 
sition has set in, but in the latter case it is less striking. 

Some experiments were made with a view to determining what ingredient in the 
milk causes the reaction. The temperature — about 175° F.-— which destroys the 
effect is about that at which enzymes lose their activity. Various commercial 
enzymes, malt-diastase, taka-diaatase, peptenzyme, pancreatic extract, papaw 
ferment, pine-apple ferment, and rennet ferment were used without effect. Solutions 
of blood- and egg- albumin also gave negative results. A sample of raw milk was 
treated with excess of magnesium sulphate, and the precipitate filtered off. The 
filtrate gave a deep blue colour with the 1 : 4 diamidobenzene, and a red tint with 
amidol, but no effect with the other reagents. 

A freshly-opened sample of Eagle condensed milk gave no colour. A piece of 
cheese rubbed up with water also failed to give the reaction. 

A solution of the diamidobenzene, after standing an hour or more, gives a 
slight blue colour with milk, boiled as well as raw, without the addition of hydrogen 
dioxide, consequently the solution for the test must be freshly made. . 


COPPEB ^^PUEE FOE ANALYSIS.'* 

By Jambs W. Westmobeland, Associate of the Boyal School of Mines, London, 

(Bead at the Meeting, February 2, 1898.) 

Some time ago circumstances which need not be detailed led me to examine a sample 
of copper-foil, ‘‘pure for analysis,” which had been obtained from a firm of wholesale 
chemists. I found it to contain copper, 99*30 per cent. The metal also contained 
*02 per cent, of lead, and some arsenic, but was not further examined. 

Later I called on the sellers, and found that their representative was by no 
means ready to admit the impurity of the metal ; he stated that it had been supplied 
to many analysts, but none except myself had complained of the quality. Assuming 
this copper to be pure, and using it for standardizing volumetric solutions, it is 
evident that concordant yet very erroneous results might be obtained. For example,, 
in testing material containing 5 per cent, of copper, the results would be 0*035 per 
cent, too high, with 70 per cent, material 0*49 per cent, too high, while metal con- 
taining over 99*3 per cent, would apparently contain over 100 per cent, copper. 

I next obtained some “ pure copper-foil " from another dealer after requesting 
the assistant to be careful and give me the pure material He pointed out the 
beautifully-planished surface of the metal as a guarantee of its purity, stating that 
such care would not be taken with ordinary copper-foil. The metal was well 
planished, but, as in many other cases, the outward appearance was no guarantee of 
inward purity. It contained copper 99*10 per cent. 

It is just possible that the vendor heard indirectly the result of this test, for 
another sample purchased later was practically pure. 
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Another .firm stated- that their pare copper-foil was not electrolytic copper, but 
was probably nearly as pure* ead this turned out to be the case. From another firm 
samples were obtained m^ked Opt/’ which contained copper 99*81 
per cent., and a sample of.!* electrolytic copper,” prepared from purified sulphate of 
copper, which I have taken as one of my standard samples. 

From another London dealer 1 obtained some copper marked **Free from 
Arsenic this is a specific i statement of quality, but on examination I found the 
metal to contain : 

Copper ... ... ... ... 99*23 per cent. 

Arsenic ... ... ... ... 0*67 „ 

The following samples were .obtained from a city in the North of England, 
marked ** Copper, pure for Analyses ” : 

(a) Copper .*. ... ... ... 99*29 per cent. 

(^) „ 99*64 „ 

(c) ,, ... ... ... ... 99*87 ,, 

Other provincial samples gave 

(d) Copper ... ... ... ... 99*03 per cent. 

(e) n 99*85 „ 

(/) M 99*52 „ 

({jf) }$ ... ... ... ... 99*65 ,, 

(h) „ ... ... ... ... pure. 

Another sample, described ** as pure as it is made,” contained copper 99*38 per cent. 
Another sample, marked ** Free from Arsenic,” contained copper 99*60 per cent., but 
was not further examined. I also obtained samples of metal which is sold as ** high 
conductivity copper,” and obtained the following results : 

(a) Copper ... ... ... ... 99*86 per cent. 

{b) „ . 99*83 „ 

(c) „ 99*84 „ 

I have used the electrolytic and iodide methods for determining the percentage 
of copper in the various samples. It is evident that although samples which give 
100 per cent, by the electrolytic test may possibly not be pure, samples which give 
lower results, say 99*5 per cent., cannot possibly be pure. The samples stated to be 
** pure” gave practically 100 per cent, by electrolytic test, and gave results agreeing 
within the error of experiment when used for standardizing tUosulphate solutions 
for the iodide test, in conjunction with copper obtained by the electrolysis of a 
solution of the pure sulphate, land of another sample of extremely pure copper, of 
which I obtained some^quantity. Some of the impure samples were also used in this 
way (taking the percentage found by the electrolytic test) — and gave results agreeing 
within the limits of experimental error. 

Addendum. 

Since my paper was read I have obtained two more samples of ** electrolytic 
copper foil/’ pure for analysis, from a London firm, which contained 99*00 and 99*09 
per cent, of copper respectively. 
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I iiwe also obtained a sample of “pure oop^r foil from a provincial dealer, 
which i^ve the following extraordinary results on analysis : 


Copper 

Lead ... 
Zinc ... 
Iron ... 
Arsenic 

... 

... 

... 

... 

94-42 

0-39 

4-91 

0-26 

traces 

• 





99-98 


I submitted a sample of this metal to a firm of London metal workers, who 
informed me that it was “pure bright rolled copper. The vendor, in answer to 
inquiries, stated that the ihetai was obtained some time ago from a London dealer, 
and that it was marked “ Electrolytic copper foil — pure for analysis — free from 
arsenic.” 

Discussion. 

Mr. Blount said that copper was a substance pre-eminently easy to obtain in a 
state of purity almost absolute. Nevertheless, the figures obtained by Mr. West- 
moreland showed a condition very far removed from purity. At the same time, 
although this indictment lay against copper sold as “ pure for analysis,’* he could not 
help thinking that Mr. Westmoreland must have been a little unfortunate in his 
samples. Copper containing 99*1 or 99*3 per cent, of actual Cu, and sold as pure, 
was surely a somewhat unusual material, when it was considered that ordinary loco- 
motive firebox copper contained 99^^ per cent. — that was to say, it was not only specified 
io contain, but actually did contain, that quantity, and very often considerably more. 
He thought it would be interesting to know what was the balance of the impurities 
in each case. For instance, in the first sample referred to in the paper, containing 
99*3 per cent., Mr. Westmoreland had found some arsenic, but had not said how 
much, or of what the balance consisted. Beside the arsenic, there was presumably 
something else. The percentage of arsenic found in the sample sold as “ free from 
arsenic,’" viz., 0*67, was enormous in a refined tough copper, but even in this case a 
balance of 0*1 per cent, remained unaccounted for. It seemed curious that so many 
of these arsenical coppers consisted mainly of copper and arsenic, being tolerably 
free from other impurities. Ordinary tough-pitch copper, containing 99*5 per cent, of 
Actual Cu, and perhaps 0*2 per cent, of lead, would contain possibly 0*15 per cent, of 
arsenic. At the other end of the scale there might be 0*4 of arsenic, with 99*5 per 
cent, of Cu, all the other impurities being included in the remaining 0*1. It was just 
conceivlible that some of the samples examined by Mr. Westmoreland were refined 
but not toughened coppers, and in such case they might very well have been free 
from most impurities save oxygen. It was impossible, however, to roll into foil 
copper containing much oxygen, so it seemed fair to assume that foil was not 
“refined” as distinct from “tough-pitch.” The largest quantity of oxygen that 
could be contained by copper-foil would be about 0*15 or 0*2 per cent., so that the 
baiance left from this and the actual Cu found by Mr. Westmoreland would probably 
be lei^, arsenic, nickel (a common impurity in commercial copper), and the other odds 
and ends of things generally found. Touching the question of analysis, it was clearly 
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to 6btain reliaMe iMults one must either be prepared to idcdatethe whole 
ofthe copper (and he knew of no process of doing this with any degree of iu^cnracy 
except eSeCtrolysis), or one must have a standard for comparison Which Was nnexoep- 
tionable. He gathered that Mr. Westmoreland had followed both modes of pro- 
oednre, and in that case his figures would be gratefully received. He might mention, 
however, that in the electrolytic method it was necessary, in order to avoid serious 
errors, to isolate the copper as nearly as possible from a large quantity, e,g., 10 grammes 
of the sample, and then to determine the residual copper in the solution. 

Mr. WnsTMOKELAND said in reply that, with the exception of one sample of 
electrolytic copper prepared from the pure sulphate and the three samples of “high 
conductivity ” copper wire, all the samples were copper-foil. The samples were 
obtained from practically every dealer ip the United Kingdom. His (Mr. Westmore- 
land’s) primary object was to obtain pure copper for standardizing volumetric solu- 
tions; consequently he had not troubled in most cases to further examine samples 
when he found they were impure. The absence of other impurities in arsenical 
coppers containing, as Mr. Blount suggested, 99*5 per cent, of copper and per cent, 
of arsenic, may be explained on the assumption that they are produced from very 
arsenical blister copper, and that, consequently, the other impurities present are 
eliminated before the arsenic is reduced to an allowable percentage. He (Mr. West- 
moreland) had many years ago pointed out the necessity of determining the residual 
copper in the solutions from electrolytic assays. 


THE COMPOSITION OF MILK AND MILK PRODUCTS. 

By H. Droop Riohmonb. 

{Bead at the Meeting, March 16, 1898.) 

Of the 35,007 samples analysed during 1897 in the Aylesbury Dairy Company’s 
laboratory, 98,762 were samples of milk. 

The average composition of 12,907 of these, taken on arrival of the milk from 
the farms at the depots, is given in Table I. 

Table I. — Average Composition of Milk during 1897. 


i 




Moknino Milv. 



Evenino Milk. 



Avehaoe. 



Spocific 

Gravity. 

Total 

Solids. 

Fjit. 

Solids- 

not- 

Fat. 

1 Hpoclflc 
j Gravity. 

Total 

Solids. 

Fat. 

SoUds- 

uot. 

F»t. 

Specific 

Gravity. 

Total 

SoUds. 

Fat. 

Solids- 

not- 

Fat. 

January 

1*0827 

12-76 

3*69 

9*06 

1-0826 

18*16 

4*07 

9-09 

1*0827 

12*96 

8*88 

9*07 

Feb^airy ... 

1*0826 

12-66 

8-68 

9*02 

i 1*0825 

18*04 

8*99 

9*05 

1*0825 

12*85 

3*82 

9*08 

March 

10825 

12^69 

8*60 

8*99 

1 1-0824 

12*96 

8-95 

901 

1*0824 

12*78 

8*78 

9*00 

April 

1-0826 

12*64 

8*68 

8*96 

1*0828 

12 98 

8*98 

9*00 

1*0824 

12*78 

8*76 

8*98 

May 

1*0828 

12*88 

8-88 

9*00 

1*0824 

12-92 

8*91 

9*01 

1*0825 

12*65 

8*66 

9*00 

June 

P0826 

12-^ 

8*87 

8*92 

1*0819 

12*81 

8*91 

8*90 

1*0822 

12*65 

8-64 

8*91 

July 

1*0818 

12-82 

8*68 

8*79 

1*0814 

12*68 

8*92 

8*76 

1*0816 

12*60 

8*78 

8*77 

August ^..1 

1*0816 

12*42 

8*67 

8*76 

1*0811 

12*81 

4*07 

8*74 

1*0818 

12*61 

8*87 

8*74 

September ... 

1 1*0821 

12*69 

8*68 

8*91 

10816 

18*05 

4*17 

8*88 

1*0819 

12*82 

8*98 

8*89 

October ... 

1^0824 

12*69 

8*02 

8*97 

1*0821 

18*04 

4*06 

8*98 

1*0828 

12*81 

8*84 

8*97 

November 

|1*0^ 

12*68 

8*70 

8*98 

1*0820 

18*20 

4*22 

8*98 

1*0822 

12*94 

8*96 

8*98 

t>eoember ...' 

1*0826 

12*76 

8*74 

9*01 

1*0824 

18^7 

4*16 

9*02 

1*0828 

12*96 

8*96 

9*01 

Average ... 

1*0824 

12*64 

8*60 

8-94 

1*0820 

12*98 

4*08 

8*96 

1*0822 

12*76 

8*82 

8*94 
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It is seen that the composition dififers but very slightly from that found in 1896. 
As usual, the lowest fat was found in June, and the highest during the latter months 
of the year, and a marked depression of solids>not-fat was noticed in July aud August. 

The methods used in 1896 have been employed without any modification ; in the 
few cases where the solids-not-fat fell below 8*5 per cent., milk-sugar, proteids, and 
ash have been determined. The following samples are the only ones showing any 
abnormality, and were passed as genuine, though not authenticated : 


I. II. III. 


Specific gravity ... 

1-0294 


1-0288 


1-0355 

Total solids 

1263 


12-34 


13-63 

Fat 

4-35 


4-20 


3-80 

Sugar 

4-14 


4-13 


4-67 

Proteids 

3-38 


3-29 


4-35 

Ash 

0-76 


0-71 


0-77 

Solids-not-fat 

8-28 

. . . 

8-14 


9-83 


I have looked through the results of analyses for many years past, and have 
compiled the following table of the probable number of samples which will be found 
per 100, having solids-not-fat between the limits named. These figures only refer to 
the mixed milk of herds : 


Percentiige of 
8olid8>nat-Fat. 

8-4 to 8-6 
8-3 „ 8-4 
8-2 „ 8-3 
8-1 „ 8-2 
8-0 „ 8-1 
Below 8-0 


Probable Number 
per 100. 

1*892 

0*242 

0027 

0*022 

0*008 

0*002 


It is seen that the proportion of samples appreciably below 8*5 per cent, is 
excessively small ; the bulk of these occur during the months of July and August. I 
am not in possession of sufficient data to say definitely that the few genuine samples 
with solids-not-fat below 8*5 per cent, can be distinguished from adulterated milks ; 
but the whole of the samples low in solids-not-fat that I have examined, with whose 
genuineness I am satisfied (forty-six in all), have had an ash above 0*70 per cent., 
and nitrogen above 0*50 per cent. On the other hand, all samples to which I have 
added water have been below those limits, as well as below 8*5 per cent, of solids- 
not-fat. 

I would urge on public analysts the importance of determining the ash and 
proteids (or nitrogen) on every sample which, from their preliminary results, they 
consider suspicious. 

The preparation of ether for milk analysis has received some attention ; the 
occurrence in commercial ether of an acrid substance, which appears to be obstinately 
retained by fat, has probably been noticed by all. My first attempts at removing this 
were by distillation from oi^ with a fair amount of success ; I have, however, found 
that by distillation of the ether on a water-bath not exceeding 40** in temperature, 
from a flask fitted with Glynsky*s bulbs, a product is obtained which is eminently 
satisfactory; the last fraction (B.P. 34*6** to 34*8'’) can be used for thermo-regulators 



THE ANALYST. 


91 


for incubators, as at 87° to 38° it has a rapour tension of about 2^ inches of mercury 
above atmospheric pressure. 

In the analysis of cream and clotted cream amyl alcohol has been substituted 
for ether to dissolve the fat; in this menstruum fat is easily soluble while hot ^ 
though it largely deposits on cooling; the other constituents of milk are almost 
insoluble. A series of comparative experiments showed that no appreciable difference 
was found between ether and amyl alcohol. Amyl alcohol is rec^ily volatile at 100° 
in a current of air. 

The method used is as follows : 4 grammes of cream are weighed into a large 
platinum dish and evaporated in the water-oven ; after about one hour the solids-not- 
fat become adherent to the basin, and by inclining it the fat runs away to the lower 
portion, and the solids-not-fat ara left comparatively free from fat. Under these 
circumstances drying is complete in about five to six hours. To extract the fat 25 c.c. 
of amyl alcohol are poured on, and the basin placed for a short time in the water- 
oven ; the amyl alcohol is then carefully decanted ; the solution of fat can be separated 
without loss of solids-not-fat if attention be paid to the slow decantation. This 
process is repeated about eight or nine times, the basin being usually allowed to 
stand overnight between the fourth and fifth treatments. The following experiment 
will show the results obtained with ether and amyl alcohol : 

Weight Weight after Four 

Weight Taken. after Drying WaAhings and Three 

at 100®. Hours' Drying. 

Ether ... 3*9985 ... 2*898 ... 0*246 

Amyl alcohol 3*998 ... 2 *894 . . . 0*2406 

Weight after Four more Washings Weight after Four more Washings 

and Three Hours’ Drying. and Three Hours' Drying. 

Ether 0*240 ... 0-2386 

Amyl alcohol ... 0*239 .. 0*238 

The solids-not-fat are then dried for about three hours at 100° G. and weighed, 
the fat being found by difference. Determination of the fat by the Wemer-Schmid 
or Leffmann-Beam methods gives results agreeing within the limits of experimental 
error : 


Fat by Difference. 

50- 60 
57-16 

51- 78 
56-73 


Werner-Scbmid. 

50-58 

57-20 


Leffauum-BeMD. 

50-14 

/57-35 

\56-95 

/61-89 

\.61-67 

56-94 


The solids-not-fat 'left in the basin on incineration at dull redness give the per- 
centage of ash. 

Clotted cream analysed by the method given above yielded the foilo-vring results: 


Maximum. Minimum. Axeiaffe. 

Total solids 76-50 ... 66-16 ... 66-64 

Fat 67-69 ... 44-29 ... 68-22 

Ash 1-11 ... 0-44 ... 0-70 

Solids-not-fat 11-51 ... 5-68 ... 8-42 
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The following percentages of water in butter have been found : 


Maximum. Minimum. Average. 

English fresh butter ... 14-64 ... 11*59 ... 13*05 

„ salt ... 16*44 ... 11*50 ... 13*23 

French fresh „ (X) 17*82 ... 14*30 ... 16*73 

„ „ (Y) 16*31 ... 13*08 ... 14*33 

„ salt „ ... 14*84 ... 9*09 ... 12*73 

Danish „ „ ... 17*10 ... 8*90 ... 12*58 


The English butters were examined within twenty-four hours of churning ; it is 
seen that there is no appreciable difference between fresh and salt butter. 

The most notable point is the high percentage of water in French fresh butters ; 
these have been divided into two classes according to the district of origin. Of the 
X samples no less than 40 per cent, contained above 16 per cent, of water, which has 
been proposed as a limit, the maximum reaching 17*82, while the average is only just 
below 16 per cent. Only one sample of series Y contained above 16 per cent, of 
water. Two samples of Danish salt butter contained above 16 per cent, of water ; 
on microscopic examination the appearance described by Storch (Analyst, vol. xxii., 
p. 197) as ** thick*' — ie,, the presence of enormous numbers of small water-globules — 
was noticed. They did not appear at all watery on casual examination, but seemed 
to be slightly " overworked salt butters containing a lower percentage of water almost 
invariably look wet" if a short period after churning has elapsed. The French 
fresh butters did not appear thick,” but had a tendency to break off short, or, in 
other words, had a low tensile strength. 

The manufacturers of the X butters have evidently worked out a method for 
retaining a somewhat large percentage of water, without in any way deteriorating the 
flavour or keeping qualities ; seeing that the same thing occurred in 1895, and to a 
lesser extent in 1896, I believe I am justified in regarding the extra average per- 
centage of water (2 per cent.) as an addition. An interesting and difiQcult question is 
raised : Is this addition (which may be safely assumed to be commercially successful) 
to be regarded as an adulteration, seeing that the essential qualities of the butter 
(flavour, texture, etc.) are not only retained, but manifest themselves in a high 
degree? I may add that there was no suspicion of adulteration by margarine; the 
butyro-refractometer results usually fell between 45" and 46" at 35" C., and never 
appreciably exceeded 46"*. 

Discussion. 

Mr. Bbvan inquired what was regarded as the particular advantage of amyl 
alcohol over ether in the determination of fat. Unless absolutely pure, it would 
contain substances boiling at a high temperature, which he doubted very much 
would be volatile at 100® C., even in a current of air. 

Mr. L. K. Boselby said that it was never suggested that amyl alcohol should 
be used in a Soxhlet, but merely for extracting the fat from quantities of, say, 
100 grammes of butter, the advantage being that it could be boiled in a water-bath 
without loss. Amyl alcohol would extract fat much better at a high temperature 
than ether would at a low one ; and any residual non-volatile substances could be 
afterwards washed out with ether. 



THE ANALYST. 


93 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

A Delicate Test for the Detection of a Yellow Azo Dye used for the 
Artificial Coloring "of Fats, etc. J. P. Geisler. (Jotim, Arner. Cliem, Soc.^ 1898, 
XX., 110-113.) — By the food laws of several of the American States, the addition of an 
artificial coloring matter to oleomargarine is forbidden. The author states that azo 
dyes have now largely replaced annatto as the coloring substance, and calls attention 
to the fact that fuller’s earth gives & pink or red colour, with at least one, if not 
more, of these dyes. The dye can be precipitated from the clarified fat by the earth 
as a violet-red precipitate, which, when washed with naphtha to remove the fat, and 
dried, leaves a violet-red powder. This is immediately decolorized on contact with 
alcohol, the colour reappearing on evaporation of the latter. The coloring matter 
can be extracted with boiling alcohol, and as thus obtained is insoluble in cold and 
sparingly soluble in hot water. It dissolves in concentrated sulphuric acid with a 
yellow colour, which changes to red on the addition of water. Other strong mineral 
acids also produce a violet or pink colour. In the latter particular it behaves like 
methyl orange, which, however, when pure does not give the fuller’s earth reaction. 

The reaction, with the help of the microscope, is exceedingly sensitive ; and 
whilst 14 grains of the coloring matter per ton of fat give a barely perceptible faint 
yellow tint, a strong pink tint is obtained on spreading ^ gramme of the sample on a 
porcelain slab, and adding fuller’s earth. When the fat is dissolved in naphtha, 
and the earth added to the solution, the pink appears as a zone at the edge of the 
deposited reagent. 

It is stated that commercially the yellow azo dye is used in combination with 
an orange dye, and that the latter does not give this reaction. C. A. M. 


The Determination of Antipyrine and of Iodine. J. Bougault. {Jourtu 
Pharm. C/im., 1898, vii., 161-163.) — One gramme of antipyrine combines quantita- 
tively with 1*351 gramme of iodine, and on this fact the author bases the following 
method of estimating these bodies by means of one another. To 20 c.c. of a solution 
of 1 gramme of antipyrine in 100 c.c. of 95 per cent, alcohol are added 20 c.c. of an 
alcoholic solution of mercuric chloride (2*5 grammes in 100 c.c.), and the solution of 
iodine (1*361 gramme in 100 c.c. alcohol) run in until the liquid becomes faintly 
yellow. The determination of iodine by means of a solution of antipyrine is made in 
a similar manner. The reaction is instantaneous, and antipyrine has the advantages 
over thiosulphate of readily being obtained in a pure and dry state, and of remaining 
unaltered in solution for an indefinite length of time (c/. Analyst, xxii., 219). 

C. A, M. 
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Optioity of CryatalUne Digitalin. A. Petit. (Bnl. g&n, de TMrap,, 1897, ii.,. 
748 ; through Chem. Zeit. Bep,, 1898, 36.) — A 2 per cent, solution of absolutely pure 
crystallized digitalin in 95 per cent, alcohol has an opticity of +11*6° at 18“ C. ; a 
solution of the same strength in chloroform rotates the beam +17‘2“. Inasmuch as 
well-crystallized (Grerman) “ digitoxin ” has the same melting-point and chemical 
properties, and also exhibits the same rotatory power both in alcoholic and chloro- 
formic solution, the two bodies are manifestly identical. F. H. L. 


The Analysis of Liquorice Mass. A. Hellor. {Anver. Jour, Pharm., 1898, Ixx., 
86, 137.) — The following process has been adopted by the manufacturers and large 
consumers in the United States : 

Moisture . — Two grammes of the mass are dried in the water-oven until hard. 
The dry residue is then divided into small pieces and the drying repeated until the 
weight is constant. 

Mineral Matter . — The dried mass is incinerated until the ash is white. 

Insoluble Substance. — Five grammes are dissolved in 100 c.c. of water, and after 
twelve hours the sediment is collected on a weighed filter, cold water being used in 
rinsing out the beaker. A farther deposit occurs in the filtrate after another twelve 
hours, owing to traces of starch passing through the filter. This is collected on a 
second weighed filter. 

Gummy Matter. — Five grammes are dissolved in 50 c.c of boiling water and 
100 c.c. of 95 per cent, alcohol added. The liquid is well stirred, and after standing 
all night the precipitate is collected on a weighed and dried filter and washed with 
alcohol (95 per cent.) 2 parts, and water 1 part, until the filtrate is colorless. The 
residue, dried in the water-oven, gives the combined weight of insoluble substances 
and gummy matter. 

Glycyrrhizin. — The alcoholic filtrate from the above is concentrated to a volume 
of 30 C.C. and transferred to a weighed beaker with the help of about 20 c.c. of water. 
The glycyrrhizin is precipitated by adding dilute sulphuric acid (12 drops of strong 
acid to 5 c.c. of water) with constant stirring. After standing all night, the liquid is 
poured off through a filter and the glycyrrhizin washed three times with ice-cold 
water, which is decanted each time. After adding 1 drop of concentrated arninonia- 
water to neutralize any acid, the beaker is dried in the water-oven to constant 
weight 

Saccharine Matter . — ^The liquid decanted from the precipitated glycyrrhizin is 
neutralized with barium hydrate, the barium sulphate separated by filtration, and 
the amount of saccharine matter in the filtrate determined with Fehling’s solution. 

Extractive Substance. — This is taken as the difference between 100 and the other 
constituents determined as above. C. A. M. 
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ORGANIC ANALYSIS. 

A Volumetric and Ga»-7olumetrio Method for the Determination of 
Hydroxylamine and Hydrazine. H. A. Hofinann and F. Kiispert. {Berichte, 
1898, xxxi., 64-67.) — This is based on the oxidation of hydroxylamine or hydrazine, 
with a dilute solution of a vanadium salt in sulphuric acid, the nitrogen evolved being 
collected and measured, and the partially-reduced solution titrated back with per- 
manganate. 

L 2NH30 + 0 = N 2 + 3H20. IL N 2 H 4 + 2 O-N 2 + 2 H 2 O. 

Should other reducing substances be present, a deduction is made based upon the 
amount of nitrogen calculated to hydroxylamine or hydrazine. 

The vanadium solution is prepared by dissolving 5 grammes of ammonium 
metarvanadate in 50 c.c. of sulphuric acid kept cool, and fluting to 1 litre. The 
substance to be analysed is dissolved in dilute sulphuric acid, and the vanadium 
solution added slowly until a green coloration results. The nitrogen evolved at the 
ordinary temperature is collected, which requires about twenty minutes, The flask is 
then warmed at about 60* C. for a few minutes, at the end of which the green colour 
should still remain, and, Anally, the solution is transferred to a porcelain dish and 
titrated with standard permanganate until there is a permanent rose tint. 

The following results were obtained with hydrazine sulphate (15 grammes 
in 1,000 c.c.). The permanganate solution used contained 1*794 grammes of available 


oxygen per litre. 




Hydrazine 

Vanadium 

Pemnuganate. 

Oxygen 

Nitrogen at C. 

Solution. 

Solution. 

consumed. 

and 760 mm. 

C.c. 

C.c. 

C.c. 


C.c. 

10 

50 . 

20-51 

0-03680 


10 

50 

20-23 

0-03630 


10 

50 

20-20 

0-03624 


10 

50 

19-97 

0-03583 

19*85 = 22*09 per cent. 


The calculated amount of nitrogen =21*58 per cent., and the results were 
therefore in accordance with the equation N2HgS04 + 20 = Ng + 2H2O -f H2SO4. 

The results obtained with hydroxylamine sulphate, hydroxylamine nitrate, and 
hydrazine mercury sulphate showed a similar agreement with those required by 
theory. C. A. M. 

The Estimation of Phenylhydrazine. H. Causae. (BulL Soc, C/tm,, 1898, 
xix., 147-149.) — ^This is based on the fact that arsenic acid oxidizes phenylhydrazine, 
liberating nitrogen, and leaving phenol, and that a corresponding quantity of the 
arsenic acid is reduced to arsenious acid. 

AS2O5 -f- C(jHgN2 = N2 + H2O + CgHgO -f* AsoOg. 

The reaction is quantitative in an acetic acid solution, and the arsenious . acid 
produced maybe estimated either by titrating the standard arsenic acid solution with 
uranium before and after the reaction, so as to obtain (the amount not reduced, or by 
titrating the arsenioue acid produced with iodine in the presence of SQdium bicar- 
bonate ( AS2O5 4- 2 I 2 4- 2 H 2 O » 4HI 4- AS2O,). 
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About 0*20 gramme of phenylhydrazine, or preferably of its hydrochloride, are 
heated gently under a reflux condenser with 60 c.c. of an arsenic acid solution 
prepared by dissolving on the water-bath 125 grammes of arsenic acid in a mixture of 
450 c.c, of water and 150 grammes of concentrated hydrochloric acid, filtering when 
cold, and making up to a litre with glacial acetic acid. When the bubbles of gas 
have ceased, the liquid is boiled for about forty minutes and allowed to cool After 
the addition of 200 c,c. of water, a solution of caustic soda (free from sulphides) is 
added until the liquid is just alkaline. Hydrochloric acid is then added to acid 
reaction, and, when cold, 60 c.c. of a cold saturated solution of sodium bicarbonate 
are added and the liquid titrated with decinormal iodine. 

If V be the volume of iodine solution required, the quantity of phenylhydrazine 
is obtained from the formula V x 00495 x 0*5454. 

The results given by the author agree well with theory, and it is stated that the 
method is equally applicable to the analysis of compounds of aldehydes and phenyl- 
hydrazine, although if the aldehyde belong to the fatty series it should be eliminated 
on account of its action on the arsenic acid ; if, however, it belong to the aromatic 
series its presence is without effect, and the estimation can be made on the compound 
itself. C. A. M. 


Examination of Wax with the Eefractometer. J. Werder. {Ghem, Zeii., 
1898, xxii, 38 and 69.) — The author finds that the Zeiss butter refractometer may 
advantageously be employed in the examination of different kinds of wax, especially 
when the amount of material at disposal is very limited, and that the indications 
obtained with it are quite as valuable as in the case of oils and fats. Owing to the 
high melting-point of the wax, it is necessary to work at a higher temperature than 
usual, preferably 66“ to 72“ C., and then to reduce the results to the normal tempera- 
ture, 40“ C. As shown in the annexed table, the figures given by genuine beeswax 
vary from 42*6“ to 45*4“, the great majority of specimens falling between 44“ and 45“ ; 
and it seems to make little or no difference to the refractive power whether they are 
tested before or after bleaching. Samples 19 to 24 had previously been examined 
chemically, and had been rejected on the ground of their abnormal acid and estei 
numbers, which were as follows ; 


of Sample. 

19 

Acid Nuniber. 

18-48 


Kster Number. 

66-64 

20 

127-1 


13-4 

21 

59-08 


3-36 

22 

104-7 


14-3 

23 

41-0 


67-0 

24 

106-9 


48-1 


No. 24 is a product, called glanzwachs,’* obtained by adding some of the 
mixture of stearic and palmitic acids as used in the manufacture of stearin candles 
(No. 28) to a genuine wax, this being a form of adulteration commonly employed in 
Switzerland. ^ ^ 
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Befbactive Powek of Different Kinds op Wax. 



Sample. 

Temperatare of 
Observation. 


Refraction at 
40° C. 

1, 

Bleached, from Egypt 

66-0 


44-1 

2. 

» .. Turkey 

670 


44-8 

3. 

„ Moldavia 

60-5 


44-2 

4. 

Yellow, Egypt 

660 


42-8 

5. 

Monte Christo 

710 


44-8 

6. 

France 

67-3 


44-1 

7. 

Savoy 

670 


42-6 

8. 

California 

69-5 


46-2 

9. 

North Africa 

710 


460 

10. 

Massowah 

71-5 


44-3 

11. 

Italy 1 

(700 


440 

12. 

, , > different samples . . . 

\ 700 


440 

18. 

- .) 

(68-5 


44-6 

14. 

15. 

Mexico gampies 

»» j 

j 69-6 
1670 


44-2 

453 

16. 

Syria 

69-5 


44-2 

17. 

Casablanca 

680 


45-4 

18. 

Smyrna 

700 


44-7 

19. 

Bleached, in chips (professedly genuine) ... 

706 


41-3 

20. 

White Church candles „ 

67-6 


320 

21. 

i» ♦» 

680 


32-6 

22. 

»» tt 

68-5 


32-6 

23. 

Yellow wax, source unknown 

Wax adulterated with No. 28 

660 


38-3 

24. 

65-5 


38-8 

26. 

Paraffin 

660 


22-6 

26. 

Ceresin 

770 


410 

27. 

Tallow 

71-5 


48-5 

28. 

Stearin candle material 

700 


800 

29. 

Carnauba wax ... 

910 


660 

30. 

Japan wax 

710 


470 

F. H. L. 


On the Estimation of Unsatiirated Fatty Acids. E. Twitohell. {Jour, 
tioc, Chem. Ind, 1897, 1002-1004.) — The author bases a method for separating 
saturated from unsaturated fatty acids on the fact that the latter combine (in all 
probability quantitatively) with sulphuric acid, forming addition compounds which 
are insoluble in petroleum spirit. As it was found that the saturated acids could not 
be extracted from a concentrated sulphuric acid solution by petroleum spirit, and that 
the addition of water decomposed the sulpho-fatty acids, experiments were made 
with sulphuric acid previously diluted, and eventually 85 per cent, was fixed upon as 
the most satisfactory strength. 

The method of separation tentatively adopted is as follows; From 0-5 to 1 
gramme of the fatty acids are melted in a stoppered Erlepmeyer flask, the flask 
chilled in ice^ water, 3 c.c. of 85 per cent, sulphuric acid added, and the temperature 
allowed to rise. As soon as the action commences a clear solution is rapidly obtained,, 
and the flask is again cooled. Fifty c.c. of petroleum spirit are then introduced, the 
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flask well shaken, the petroleum spirit decanted into a separator-fannei, the flask 
rinsed out twice with 10 c.c. of petroleum spirit, and the total extract washed with 
water, the solvent evaporated, and the residue, consisting of saturated fatty acids, 
dried and weighed* 

Crude oleic acid, solidifying at 12® C., when examined in this way, gave a 
crystalline residue melting at 37® C., and the following results were obtained with the 
fatty acids from three different samples of oil : 


Origin of Fatty 
Acids. 

Solidifying Point, 

** 0. ' i 

Amount used. 
Q-ramme. 

Petroleum Spirit 
Extract, per cent. 

Melting-point of 
Saturated Acids, ^C. 

Lard 

40-76 

0-7815 

42-36 

58-5 

Cotton-seed-oil ... 

30-89 

0-6150 

32-60 

1 

Ditto 

j 31-90 

0-6876 

23-91 

53 0 


From the melting-points of the residues being somewhat low, the author did 
not consider the saturated acids thus obtained quite pure, although the impurity 
must have been slight. 

A second extraction of the sulphuric acid solution of the cotton-seed-oil fatty 
acids, With 50 c.c. of ether, yielded 0*019 gramme of residue which did not solidify at 
the ordinary temperature, such residue being attributed to the decomposition of a 
small amount of sulphostearic acid. 

The petroleum spirit used must first be tested to see whether any non-volatile 
substances are produced by treatment with sulphuric acid. If so, it can be purified 
by being digested for an hour at 100® C., with about half its weight of concentrated 
sulphuric acid, and then washed and distilled. C. A. M. 


Estimation of Phenol in Disinfectants in Presence of Soap. W. Spaltehols. 
{Chem. Zeit., 1898, xxii., 68.) — In the examination of neutral disinfectants, such as 
creolin, lysol, and ** soluble cresoV' where the phenols are not in a state of combina- 
tion, there is no necessity to add any acid before distillation, as recommended by 
Presenius and Makin (Analyst, xxi., 301), since calcium phenolates are readily de- 
composed when heated in aqueous solutions. The sample is placed in an iron retort 
and distilled in a current of steam between 200® and 220® C. until the distillate no 
longer yields any oily matter. Bodies which contain soaps of oleic acid must not be 
heated above 210®, lest the latter are decomposed ; but should this happen, it will 
at once be rendered apparent by the presence of a layer of oil floating on the top of 
the water in the receiver. Alkali-rosin soaps easily resist a temperature of 220®. 
13ie distillate consists of phenols alone in the case of lysol ; of phenols and tar hydro- 
carbons in the case of creolin, mixed with the water; and the simplest way of separating 
them is to extract the whole with benzene, remove the aqueous portion, and estimate 
the phenols themselves with caustic soda. (Koppeschaar’s process is not adapted for 
the analysis of mixed .phenols of unknown composition.) Tried on a number of 
known products, the autbor^s method has given results usually 0*6 per cent., but 
oc4Muaionally 1*0 per cent., below the theoretical ; and it is therefore quite accurate 
enot^jlh for ordinary work. 
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Lyeipl and soluble cresol” contain between 50 and 60 cent, of phenols; 
oreolin &om 0 to 26 per cent., although samples which emulsify well with water 
seldom have more than 18 per cent The relative values of the two materials, how- 
over, cannot be judged merely by the proportion of phenols found in them, for if a 
creolin gives an oily precipitate on dilution with water, that portion of the substance 
is wasted ; while, on the other hand, the neutral hydrocarbons present also exhibit 
distinct germicidal properties. F. H. L. 

A Beaotion distinguishing between Creosotes and Guaiaools. H. Fonses* 
Diaoon. {BxilL Soc, Ghim., 1898, xix., 191, 192.)— A small quantity of the sample 
is dissolved in water, 2 or 3 c.c. of a solution of copper sulphate (about 4 per cent.) 
added, and 1 or 2 c.c. of a 4 per cent.* solution of potassium cyanide. An immediate 
striated precipitate is produced, which, viewed by transmitted light, is emerald-green 
in the case of creosote, grayish-red with poor guaiacol, and maroon-purple with rich 
guaiacol. The emerald-green colour changes rapidly to yellow. In this way it is 
possible to determine whether a product is a creosote containing 12 to 25 per cent., 
a guaiacol containing 65 to 70 per cent., or a guaiacol with 85 to 90 per cent, of 
crystallizable guaiacol, without having recourse to a colour scale of typical solutions 
as in Adrianas colorimetric method (Analyst, xxii., 162). C. A, M. 

Detection of Halogens in Organic Compounds. P. N. Baikow. (Chem , . 
.Zcit,y 1898, xxii., 20.) — Some ten years ago Giinzburg recommended the use of an 
alcoholic solution of phloroglucinol and vanillin to detect free hydrochloric acid in 
the gastric juice ; for the reagent gives an intense permanent red colour on warming 
therewith, although it is unaffected by organic acids. If the same solution is heated 
with an organic body containing a halogen, only in a few cases is the red colour pro- 
duced. If the substance is liquid and combustible, it may be mixed with a few drops 
of the phloroglucinol- vanillin solution in a flat porcelain basin, and the alcohol ignited. 
As the spirit burns away, the red colour usually develops ; but to render the test uni- 
versally applicable it is better to operate as follows ; A piece of porcelain is moistened 
with the reagent, the solvent allowed to evaporate, and the dried film (which is now 
colorless) is held over the flame of a spirit-lamp, into which the suspected substance 
is introduced on the end of a platinum wire. The test is roughly quantitative, for 
Mcording to the amount of halogen present, more or less of the surface is turned red. 
If the organic substance is an inflammable gas, it may be set light to, and the 
porcelain dish held over the flame. F. H. L. 

Estimation of CarbQn and Oxygen in Organic Bodies by Moist Combustion. 
J. K. Phelps. {Zeits. anorg, Chem,, 1898, xvi., 85.) 

Oxidation of Carbon tvith Potassium Pemianganate, — Many organic substances 
are completely oxidized on warming with sulphuric acid and permanganate, so that 
the evolved carbon dioxide may be absorbed in barium hydroxide, and determined 
mth iodine and arsenious acid as previously mentioned (Analyst, xxii., 55). The 
apparatus consists of a wido-necked 75 c.c. flask fitted with a stoppered funnel and 
leading-tube lor the gas, the latter being expanded into a bulb immediately over the 
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cork ; and a condensing-flaak of 250 c.c. capacity provided with an inlet tube reaching 
to the bottom and an outlet closed by a screw clamp. The two corks are of rubber, 
and BO long as they do not come in contact with the liquids they will not be attacked. 
The substance is rinsed into the small flask with 10 or 15 c.o. of water ; 3 or 5 o.c, 
more of standardized caustic baryta solution than is necessary to absorb all the gas 
is introduced into the larger vessel, the pressure reduced by means of a pump to 
200 or 226 mm., the organic solution warmed, excess of permanganate run in through 
the tube funnel, and, finally, 10 c.c. of 1 : 4 sulphuric acid. The mixture is boiled 
for five minutes, care being taken to maintain some vacuum, while the receiver is 
well shaken and kept cold in a basin of water ; pure air is then allowed to enter 
through the funnel to restore the atmospheric pressure, and to drive the last traces 
of carbon dioxide into the baryta. The cork of the large flask is removed, the tubes 
washed, another rubber cork carrying a funnel and a set of nitrogen bulbs put in its 
place; the liquid is heated, decinormal iodine added till it becomes permanently 
red, then cooled again, and the excess of iodine titrated with decinormal arsenious 
acid. The permanganate solution should be boiled with sulphuric acid until all CO^j 
is driven off; the water and acid must also be boiled till free from the gas. Oxalates 
may be decomposed very smoothly in this way ; but in the case of formates and 
tartrates more than sufficient pure caustic soda (not ammonia) should be added at 
first to neutralize the acid in the permanganate, and then, after the whole has been 
raised to the boil, an excess of dilute sulphuric acid run in as before. The process was 
checked on ammonium oxalate, barium formate, and tartar emetic ; the figures show 
an average error of about 0*2 milligramme in estimating 0*15 to 0*6 gramme of CO^. 

Oxidation of Carbon with Chromic Acid , — Although a concentrated mixture of 
chromic and sulphuric acids is a much more powerful oxidizing agent than potassium 

permanganate, there are many organic substances, as 
Cross, Higgin, and Bevan have pointed out, which yield 
some carbon monoxide on treatment therewith. The 
following arrangement ensures complete oxidation with- 
out the necessity for passing the gases over red-hot copper 
oxide. The construction of the apparatus is explained 
by the annexed cut. The large flask is made of thick 
glass and holds 1 litre; the cone in the neck is of 
platinum, and serves to protect the rubber cork from 
splashes when the vessel is shaken. The separating 
funnel holds 100 c.c. ; the stopcock is well ground in, 
and moistened with strong metaphosphoric acid. The 
condensing flask holds 500 c.c. The substance to be 
analysed is weighed into a thin glass bulb, the aperture 
thereof sealed, the bulb dropped into the large flask, and an excess of pure 
potassium bichromate added. A suitable amount of caustic baryta solution is 
poured into the condenser, the apparatus put together, 10 c.c. of pure sulphuric acid 
introduced into the generator, and both flasks are boiled till about 2 or 3 c.o. of 
water have been evaporated from each, and a vacuum is produced. The flames are 
removed, the two clamps shut, the little bulb is broken by a jerk, and 20 c.c. of strong 
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sulphuric acid (previously freed from organic matter by heating with a few crystals of 
bichromate) run in through the funnel. The flask is well shaken, heated to about 
105*" C. (the maximum temperature permissible if loss of oxygen is to be avoided), 
water added to dissolve the chromic acid crystals, and the whole is again boiled 
(without allowing the pressure to exceed that of the atmosphere) for five minutes with 
constant agitation. By this time any CO will be oxidized ; 60 or 70 c.c. of water 
are introduced, the clamp between the two flasks is opened, and the carbon dioxide 
is permitted to pass into the condenser, which is kept cold and shaken as before. 
The contents of the generator are once more heated to the boil, and a steady current 
of pure air is passed through the apparatus for fifteen minutes. Finally the CO^ is 
estimated in the manner already given. 

Estimation of Oxygen, — In the above process, if a known amount of pure 
bichromate is employed, and the excess of chromic acid remaining unreduced after 
the operation is determined, it is evident that the quantity of oxygen required to burn 
the carbon may be calculated ; and from the total CO^ recovered, by a simple sub- 
traction, the oxygen in the original body may be deduced. The only special 
precaution necessary is that the sulphuric acid shall not become too strong, lest it 
begin to act on the bichromate, causing the evolution of oxygen instead of chlorine in 
the second distillation. Twenty c.c. of sulphuric acid are used in the C estimation, 
and the boiling is allowed to proceed quietly. The volume of water added in the 
final dilution should be adjusted so as to leave 60 or 80 c.c. in the flask when the CO^ 
has been driven off. This liquid is brought into a Voit flask connected with a Drexel 
washing apparatus containing an excess of sodium arsenite of known strength, and a 
set of nitrogen bulbs filled with dilute caustic soda. It is treated with 35 c.c. of HCl 
(specific gravity 1*2), boiled in a gentle current of COo, which has been washed in a 
solution of iodine in potassium iodide and then in KI alone, until some 30 or 40 c.c. 
have distilled off. Sometimes red vapours of chromyl chloride are produced during 
the boiling; but as this substance is reduced by the arsenious acid, it is a matter of 
no consequence to the analysis. The latter liquid is acidified with sulphuric acid, 
made alkaline with potassium carbonate, and titrated with decinormal iodine. 

The double method (for C and O) was tested on ammonium oxalate, phthalic 
acid, pure sugar, paper, tartar emetic, and barium formate. The results are 
exemplified in a table : they are, especially for the carbon, eminently satisfactory ; 
the error in the oxygen determinations varies from 0*0 to 2*1 milligrammes in 0*1 to 0*5 
gramme. Organic substances which are volatile and yet difficult to oxidize cannot 
be subjected to this moist combustion : ether is easily oxidized to acetic acid, but it 
cannot be completely burnt up ; for although liquid acetic acid is very rapidly attacked 
by nascent chromic acid, yet in the gaseous state (as it exists owing to the conditions 
of the reaction) it resists oxidation. Similarly, naphthalene is not amenable to the 
author^s process. P. H. L. 

Separation of Ethylene &om Benzeuo in Gas. E. Harbeok and G. Lunge 
{Zeits, anorg, Chem,, 1898, xvi., 26-50.)— In the ordinary analysis of coal or coke- 
oven gas, it is usual to estimate the ‘‘heavy hydrocarbons*' by absorption with 
fuming sulphuric acid or broihine, making no distinction between the benzene and 
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tbe ethylene in spite of the fact that these substances are of very different value 
either for illuminating or heating purposes. The authors have investigated two 
methods of separating these hydrocarbons, the ffrst depending upon the conversion 
of ethylene into ethane in presence of hydrogen and platinum black, the second on 
the nitration of the benzene. A full description of the preliminary experiments, the 
apparatus necessary, and the final calculations, is given in the original article ; but it 
is too lengthy and replete with detail to be properly abstracted ; the following 
cursory account, however, explains the principles underlying the two processes. 

Conversion of Ethylene into Ethane, — A U-shaped tube, about 10 cm. long and 
3 mm. in internal diameter, with capillary ends, is filled with 0*6 gramme of platinized 
asbestos ( = 0-ll gramme of Pt), through an aperture in the base, which is afterwards 
sealed up. It is hung within a glass or metal beaker full of water or copper turnings, 
according to the temperature at which it is to be employed. A current of pure 
hydrogen is next passed through it for two hours at 100“ C., and two hours in the 
cold to saturate the platinum black ; and the apparatus is then ready for use. In 
one sample of the gas to be analysed, which must obviously contain an excess of 
hydrogen, the total amount of ethylene and benzene is determined by absorption in 
fuming sulphuric acid, the other constituents being estimated in the usual way. A 
second sample is freed from oxygen with alkaline pyrogallol, and led two or three 
times over the platinized asbestos at 100“ G. The residue is treated with fuming 
sulphuric acid as before, which now absorbs the benzene only, the difference between 
the volume taken up before and after condensation thus giving the percentage of 
ethylene. As 1 volume of ethylene unites with 1 volume of hydrogen to form 
1 volume of ethane, the proportion of the former ingredient may be more simply 
deduced from the contraction ; but by operating in this manner it is impossible to 
determine also the hydrogen and the methane. Unfortunately, the process is not 
available for those many cases in which carbon monoxide is present in the original gas. 

Direct Estimation of the Benzene by Nitration. — The sample of gas is passed 
through a 10-bulbed tube containing a mixture of equal parts by weight of pure 
strong sulphuric acid and fuming nitric acid (specific gravity 1‘52), which converts 
the benzene into metadinitrobenzene, and removes the whole of the ethylene. The 
acid liquor is diluted with ice-cold water, neutralized with caustic soda (also in 
presence of ice), the bulk of the dinitrobenzene collected on a filter-paper (if there 
be suflScient of it precipitated to be worth filtering), and washed till free from acid. 
The filtrate and washings are made up to some convenient volume, and an aliquot 
portion is extracted twice with ether. The solvent is distilled off, the residue dried 
in a current of air, dissolved in fresh anhydrous ether, mixed with the rest of the 
product, the solution filtered, again evaporated, and the solid matter dried at 70“ or 
80“ C. (or over sulphuric acid in vacuo) and weighed. The precipitate thrown 
down on neutralization is quite pure and without odour ; that extracted by means of 
the ether is apt to be contaminated with mononitrobenzene ; but the melting-point of 
the whole is generally about 86*5“ C. (instead of 90“ C.). 

The reaction is perfectly quantitative ; the products formed by the action of the 
acids on ethylene remain in the aqueous liquid, and do not affect the purity of the 
dinitrobenzene. Nevertheless, as the process is somewhat tedious and requires a 
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oot&plioated apparatus, it should only be resorted to for specially important analyses 
as a check on the former method. 

To convert the weight (N) of dry dinitrobenzene in grammes into the percentage 
by volume (V) of moist benzene vapour in moist gas at the temperature t\ and 
pressure b mm,, the following formula may be used : s is the proportion of benzene 
plus ethylene, W that of the hydrogen in the original gas, and e the tension of aqueous 
vapour at f C. 


V * 98-50564 x . 

W-wC) 


F. H. L. 


Use of Lead Carbonate in Analysis. G. Morpurgo. (Giorn, di Farm, di 
Trieste, 1897, ii., 355; through CJiem. ZeiL Bep,, 1898, 19.) — The author recom- 
mends the use of freshly-precipitated lead carbonate in all cases where the acetate 
is usually employed, e.g,, for the removal of coloring-matter, acids, tannins, etc., 
from complex solutions. The moist carbonate only requires shaking with the liquid, 
does not dilute it, while the minute trace of lead which passes into solution can be 
easily removed by a small crystal of sodium sulphate. F. H. L. 


Oil of Basil. J. Dupont and Guerlain. {Bull. Soc. Chim., 1898, xix., 151-164.) 
— Two essences are known by the name of basil — one collected in the South of 
France and in Germany, having a sweet characteristic odour ; the other imported 
from Eeunion, being marked by a strong smell of camphor, which partly masks the 
characteristic odour. Moreover, the former is Isevo-rotatory, the latter dextro-rotatory. 

Dumas and Peligot (Ann. Chim. Phys., Ivii., 334) extracted from oil of basil a 
crystalline inodorous product, which they considered to be a hydrate of terebenthine 
CioHje-f 3HoO.. The authors, however, have not been able to find any trace of this 
substance in two samples of the French essence. 

The French oil examined by them was an oily yellow liquid with a specific 
gravity of 0-9154 at 15" C. and a rotation in a 100 mm. tube of -7•40^ Four-fifths 
of the oil distilled over between 190" C. and 220" C., and the distillate was further 
fractionated into two main portions boiling at 195" C. to 200" C. and 205" C. to 215" C. 
respectively. The former, constituting nearly 60 per cent, of the essence, was an oily 
liquid, which was identified as linalol (CjoHj^O) by its composition and chemical and 
physical properties. The fraction boiling at 205" to 215" had the odour, chemical 
and physical characteristics of jp-methoxy-allyl-benzene, the chief constituent of oil of 
tarragon. 

A sample of Beunion oil examined by the authors was also found to contain 
^?-inethoxy-allyl-benzene. but no linalol, a fact confirmed by Bertram and Walbaum 
{Arch, der Pharm., February, 1897), who found their sample to contain 60 per cent, 
of that compound and a small quantity of a dextro-rotatory camphor. The results of 
their analysis of a specimen of German oil showed a close agreement with those 
obtained by the authors in the case of French oils, and confirmed their conclusions as 
to the presence of linalol in the European essences and of camphor in the Beunion oil. 

C. A. M. 
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Examination of Boae^Oil. P. N. Baikow. (Chem. ZeiL, 1898, xxii., 149.) — 
The present author is unable to corroborate the figures previously quoted (Analyst, 
xxiii., 12) as characteristic of true rose-oil, and he does not consider Dietze’s specifi- 
cation of much value. His own results are shown in the subjoined table. The 
samples are undoubtedly genuine, many of them having been extracted by himself 
from different varieties of the plants cultivated in different parts of the rose-growing 
districts. Nos. 1, 2, and 3 are mixed oils, made from red and white roses (as it is 
the custom to do with marketable specimens) ; 4 is from red roses alone (7^. centi- 
folia ) ; 5 from inferior kinds of red flowers ; 6 and 7 are the favourite and expensive 
green rose-oils **; 8 is from Seraphimoff and Co., of Kazanlik, said to be the same 
as that examined by Dietze, who gave it an acid number of 1*2 and a saponification 
number of 9*2. The two samples of geranium-oil are from Konig and Co., of Leipzig- 
Plagwitz ; the first is called '*01. Geranii Turkicum rect. alb.,’* the second " 01. Geranii 


27*5° C 

Gallic. lA.” The specific gravities of the rose oils were determined at 25*0° ’ 

27*5° C 

No 8, which was at ^ - * ; those of the geranium -oils were observed both at 27*5° 

1 i't) 


and at 15° C. The optical examination of the rose-oils was carried out in a 100 mm. 
tube at 26° C. ; that of the geranium-oils at 19° C. The solidifying-point is the tempera- 
ture at which the first crystals of stearoptene were deposited. The acid and saponi- 
fication numbers are nearly all the mean of two or more tests ; the ratio in the last 
column is that between the acid and the ester number. 


Kose-Oils. 



Specific 
Gravity. ' 

Solidi- 

fying 

point. 

1 Rotatory 

• Power. 

, . , Saponifi* 

i XT cation 

! Number. Number. 

Enter 

Number, 

Ratio. 

No. 1 ; 

08531 

22*5 

-2° 12' 15^ 

1-6 

' 17-7 

: 16*1 

1 10*1 

No. 2 ’ 

0-8583 

20-5 

-2° 6' 60' 

2*3 

; 16-5 

; 14*2 

1 6*1 

No. 3 

— 

22*5 

I -2°38'40'' 

1*5 

! 16-9 

15*4 

1 10-2 

No. 4 ; 

0*8659 ; 

18*5 

' - 2° 35' 

i 0-8 

' 13-1 

12*3 

1 15-4 

No. 5 1 

! 

22-6 

! - 2° 45' 

1 (2-5) 

. (16-8) 

: 14-3 

1 5-7 

No. 6 ! 

— 

14*5 

j -r43'40" 

— 

i 17-8 

j 



No. 7 i 

— 

27*2 

- 3” 28' 30' 

1 2-7 

: 21-1 

: 18*1 

1:6-8 

No. 8 ! 

0-845 , 

24*3 

1 -3° 3' 50' 

! 1-3 

i 10-8 

' 9*5 





Geranium-Oils. 





Specific 


Rotatory 

Acid Saponification 

Ester 

Katio. 


Gravity, 


Power. Number, 

Number. 

Number. 

Turkish 

M 

0-8867 (27-6°) ) 
0-8960 (16°) / 

-f 0° 41' 20" 

1-0 

39-6 

38-6 

1 : 38-6 

French 

ff 

0-8869 (27-5°) 1 
0-8971 (16°) ( 

-7° 62' 

7-7 

62-8 

55-1 

1 : 7-2 


F. H. L. 


The author concludes that the " constants ** relied on by Dietze are not sufficiently 
precise to allow of the certain detection of adulteration. 


On the Precipitation of Proteids. H. Sohjerning» (Zeit. anal Chem,, 1897, 
xxxvi*, 643-6G3.) — The fact that ash-free proteids behave in a different manner from 
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those eontaining ash led the author to make experiments on the effect of adding salts to 
different precipitating reagents. It was found that the addition of various quantities 
of a 10 per cent, solution of calcium chloride did not interfere with the precipitation 
of proteid matter by stannous chloride. On the other hand, the precipitates obtained 
with lead, iron, or aluminium acetates gradually decreased as more of a 10 per cent, 
solution of calcium acetate was added. From this the conclusion was arrived at that 
in the case of the tin precipitate a sort of double salt with two basic radicles but only 
one acid was probably produced. 

To determine the influence of salts containing a different acid radicle to that of 
the precipitating salts a similar series of experiments was made with a 0*4 per cent, 
solution of disodium phosphate. Up to a certain point the addition favoured the 
precipitation, but when added in excess had a disturbing effect. The reactions taking 
place were probably as in the equations : 

2Alb.Pb.GH3COO + Na^HPO. - (Alb.Pb) 2 HPO. + SCH^COONa or 
SAlb.Pb.CH^COO + Na;HP 04 -= ( Alb) 2 Pb + PbHPO^ + SCHgCOONa. 

In applying this to the method of separating proteids the solutions of the pre- 
cipitants were of the same strength as given in the Zeit anal, Che?n,, xxxv., 286, 
and whenever the proteid solution contained little or no phosphate the phosphate 
solution was added in the proportion of 20 c.c. to 6 c.c. of the lead acetate solution or 
to 0*8 gramme of ferric acetate and 40 c.c, of dilute acetic acid (15 c.c. of 40 per cent, 
in 1 litre). Care was taken that the proteid solution did not contain in 10 c.c. more 
nitrogen than corresponded to about 5 c.c. of decinormal acid. 

The following table gives the results obtained with various proteid solutions. A 
cross indicates that the determination could not be made on account of the liquid not 
filtering clear, or, in the case of the ferric acetate, owing to the iron not completely 
precipitating on boiling : 










Normal iPrecipi- 


! Stannous 

Solution. , Wlthimt 

i OaCU. 

Lead Acetate. Ferric Acetate. 
Without 1 With Without | With 
NaaUP 04 . Na 3 HP 04 . 

Ura- 

nium 

Sohi- 

tiuu. 

' tatiou 
with 
MR 8 O 4 
+ Acetic 










Acid. 

Malt I. 

1 100 grammes j 

8-5 

8*9 

180 

206 

+ ! 

81*9 

41*8 

19-9 

„ II. 

J in a litre \ 

8-7 

9-9 

18*5 

20*1 

+ i 

88*0 

44*8 

21*8 

Egg-albumen I. 

\ 2 grammes in f 

+ . 

89-2 

; 90*8 

92*8 

+ 

97*2 

99*9 

960 

II.*. 

j 400 c.c. 1 

6-8 1 

91*6 

1 

— 

+ : 

94*2 

94*2 

93*0 

Milk I. 

1 75 c.c. diluted j 

+ 

82*6 

’ 88*8 

92*2 

+ ; 

93*8 

92*9 

92*1 

II. ... 

AVitte’s peptone 

j to 500 c.c, i 
2'5 grammes in 

+ 

801 

; 88*2 

91-9 

+ ! 

98*0 

92-2 

92*2 

500 c.c. 

1-2 

2*7 

; + 

+ 


59*2 : 

59*2 

! 51*2 

Liebig’s flesh pep- 

tone 

5 grammes in 









Liebig's meat ex- 

800 c.c. 


18*9 

! + ; 

+ 

+ 

56*4 : 

68*4 

47*2 

tract 

5 grammes in 







1 


Diastase (Merck) ... 

800 c.c. 

12 grammes in 

8-4 

10*7 

+ ; 

19*2 

+ 

25*8 1 

86*7 ! 

15*1 


500 c.c. 

i 15-8 

36*9 

+ i 

1 + ^ 

+ 1 

80*4 ; 

85*9 

1 59*7 

Urine 

50 c.c. diluted to 










600 c.c. 

0-6 

1*4 

2*0 ! 

2*4 

+ 1 

8*1 i 

1*9 1 

1*4 


A very old sample. 
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From comparison with the results obtained with the malt-extract the author 
oontriders that tWo are two kinds of albumin *' present in milk He divides the pre- 
cipitated proteids in the following way, and adds, in a subsequent note, that the 
naihes albumin,’’ etc., are only to be regarded as a provisional nomenclature, 

. indicating to some extent the characteristics of the substances. 
a = Albumin I. *= the tin precipitate. 

„ + albumin II. -i- denuclein = the lead precipitate. 

,, + ,, 4- „ -f propeptone = the iron ptecipi tat e. 

d= ,, 4 - „ + ,, + peptone the uranium pre- 

cipitate. 

6= ,, + „ + propeptone = the magnesium sulphate precipitate. 

Calculating the results from this, the substances were found to have the following 
composition : 









Witte's 

Liebig's 

i 

Liebig’s 

Dia- 

atase. 



Malt Extract. 

1 

Milk. 

Pej> 

Pep. 

Meat i 

Urine. 








tone. 

tone. 

Extract. : 



I. 

II. 

I. 

ll.* 

I. 

II. 






Albumin I. 

8-9 

9-9 

89*2 

91-5 

82-6 

80-1 

2-7 

18-9 

10-7 

36*9 

1-4 

Denuclein 

11-7 

10-2 

1-2 

1-2 

1-7 

0-8 

8*0 

9-2 

10-2 

20-7 

1*7 

Albumin II. ... 
Propeptone 

11-8 

12-9 

1*9 

8-9 

l.r, 

•7-9 

1-C 

11*0 

11 

1 48*5 

88*2 

0-0 

6*1 

1 22-8 

O'O 

0-7 

Peptone 

99 : 

11-1 

2-7 

! 00 

0-0 

i 

00 

0*0 1 

11-4 

5-5 

0‘0 

Total 

41-8 

441 

98*8 

j 94-2 

98*8 

98*0 

.’>9-2 

56-3 

88*4 1 

85*9 

8-8 


The author remarks that the fact that he finds no true peptone, but only 
propeptones, in either Witte’s or Liebig’s peptone^ is in accordance with the results 
of Konig and Bomer ; but, on the other hand, he differs from them in finding a large 
quantity of peptone in Liebig’s meat extract (c/. Analyst, xxi., 17). C. A. M. 

The Classification of Proteids. A. Wroblewskl. {Berichte, 1898, xix., 
8046-3052.) — The author defines proteids as bodies which on complete decomposition 
with acids yield as final products ammonia, nitrogenous organic bases (such as 
lysine, arginine, etc.), and amido acids (such as leucine, tyrosine, etc.). Hence, pro- 
tamines, which yield no amido acids on decomposition, cannot be classed with the 
proteids, although closely allied to them. Probably peptones, also, do not comply 
with the definition, though, for want of more definite knowledge, they may be grouped 
with their mother-substances, the albumoses. 

In the subjoined scheme of classification the proteids are divided into three 
main groups : I. Albuminous bodies (Eiweissstoffe) ; II. Compound albuminous 
bodies (Zusammengesetzte Eiweissstoffe); and III. Albuminoid bodies (Eiweiss- 
ahnliche Substanzen). 

To the first group belong protdds which are closely related to fresh or coagulated 
white of egg; they contain sulphur in their molecule. Albumins are soluble in 
water. Globulins are insoluble in water, but soluble in dilute saline solutions. 
Albumins soluble in alcohol dissolve in dilute spirit of wine, and many of them 
in strong spirit. Album/inates are formed hf the action of alkalies oh albumins. 
They are insoluble in water, but residily soluble in alkalies. Acid albumim oxe 
produced by the action of acids on albumins, and are soluble in very dilute acids or 
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alkalies. Coagulated albumins are the products of the coagulation of albumins by 
Jbeat or by enzymes, and are marked by their great insolubility. 

The ^cond group comprises proteids whose molecule consists of an albumin 
group, and another group often of a non-proteid nature. Thus, in hcemoglohins 
there is a coloring^matter group ; in glyco-proteids a carbohydrate group ; in mwleo^ 
albimins a nuclein group ; and in nucleins a nucleic acid group. 

The third group is subdivided into three classes : (1) Structural substances 
(Gerustsubstauzen) ; (2) Albumoses and peptones ; (3) Enzymes. 

In the first class are keratins , constituents of horn. They contain much sulphur, 
are only with difficulty attacked by pepsin and trypsin, and on decomposition yield 
much tyrosin. Elastins are contained in the cartil^inous tissues. They are hardly 
soluble in reagents, contain little sulphur, and on decomposition yield but little 
tyrosin. Collagenes contain very little sulphur, and do not give aromatic amido-acids 
as decomposition products. 

Albumoses and ;peptones^ constituting the second class, have much smaller mole- 
cules than the albuminous bodies. By virtue of their toxic properties some of the 
albumoses are closely related to the enzymes. 

The enzymes, grouped in the third class, might be further divided in accordance 
with the conditions of their greatest activity. Thus, some work best in acid 
solution, others in alkaline solution. Among the former are : pepsin, ptyalin, 
diastase, invertin, myrosin, and emulsin ; whilst representatives of the latter are 
trypsin, steapsin, and urase. 

Proteids. 


Group I, | Group II. j 

Albnmihoas Snb- I Compound AlbumioouM 

Btanoee. I Substances. i 


Group ITT. 

Albuminoid Substances. 


1. Albumins : 

Egg albumin 
Serum albumin 
liact-albumin 
Muscle albumin 
Plant albumin 
Etc. 

2. Globulins : 

Egg globulin 
S^m globulin 
Lacto-globulin 
Fibrinogen 
Myosin 

Pludt globulins 
Vitellin (?) 

Etc. 

а. Albuminous sub- 

stances soluble in 
alcohol : chiefly of 
vegetable origin. 

4. Albuminates. 

5. Acid albumins : 

S3rhi^nio and the 
like. 

б. Coagulated albumim 

ous substances ; 
Fibrin 
Paracasein 
Coagulated white 
of egg. 


1 . Glyco-proteids : 

Mucins 

Mucoids. 

2 . H semoglobin . 

3. Nuoleo-albumins. 

4. Caseins : 

Of cows’ milk 
Of human milk. 

5. Nucleins. 

6. Amyloids. 

7. Histones (?) 


ClauB 1 . 

Structural substances. 
(Gerustsubstanzen) . 


Clmn 2. 


:i. Keratins. 

2. Ela<>tins. 

3. Collagenes : 

Collagene, 
Glue, and the 
* like. 


Albumoses 

and 

I Peptones. 


I 

i 



ClftHB 3. 
Enzymes. 


1. Proteolytic : 

Pepsin 
Trypsin 
Pamyotin and 
the like. 

2. Amylolytic : 

Diastase 

Invertin and the 
like. 

3. Fat • decomposing 

enzymes : 

Steapsin and the 
like. 

4. Glucoside decompos- 

ing enzymes. 

5. Amide decomposing 

enzymes : 

Urase and the 
like. 

6. Coagulating enrymes 

and the like : 
Rennet and the 
like. 



C. A. M. 
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1?aka Diastase. J. Taltamine. {Armr. Joum, Phann,, 1898, Ixx., 187-141.) — 
In ^ajpan and other Asiatic countries certain fungi are used for the production of 
^aatase/ That used in Japan belongs to the genus Aspergilhis, and is termed 
itoyashi. This is specially cultivated on sterilized wheat bran or other suitable 
material, and when mature is dried, and the spores separated by shaking or sifting ; 
the product thus obtained is called ^akormoyashi, and can be preserved indefinitely. 
For the manufacture of diastase for commercial purposes, wheat bran is moistened 
with water, steamed, and, after cooling to below 40* C., is mixed with a little Taka- 
moyashi, and spread in a layer in a room eimilar to a malt-floor, where the tem- 
perature is maintained at about 25* C., and the humidity at about 80 per cent. 
Within forty to fifty hours the diastatic power of the mass reaches its maximum, 
and further growth is checked. The mass is known as Taka-Koji, and can be used 
in the green or dried state. The diastase it contains is soluble in water, and an 
aqueous extract of the Taka-Eoji, concentrated in vacuo to a syrup, has from eight 
to ten times the diastatic power of malt extract of similar consistency. 

The diastase can be precipitated from this aqueous extract by the addition of 
alcohol, and when separated by means of centrifugal force and air dried is a non- 
hygroscopic yellowish- white powder, readily soluble in Water, and capable of converting 
over one hundred times its weight of starch in ten minutes. By further purification by 
re-precipitation or otherwise, its diastatic power, which is exceedingly stable, can be 
still further increased. C. A. M. 

A Simple and Aoourate Method of Testing Diastatic Substances. J. Taka- 
mine. {Aiiier, Journ, Pharvi,, 1898, Ixx., 141-143.)— This is based on the great 
stability of Taka-diastase (see preceding abstract), which does not lose its diastatic 
power with keeping, as the author finds to be the case in the diastase isolated from 
malt. 

The exact diastatic capacity of a quantity of Taka-diastase is determined once 
for all by Lintner’s or Junk’s method (Analyst, xxi., 122), and that of any substance 
under examination compared with the standardized sample, and expressed in any 
terms desired. 

Eight glass cylinders, holding about 150 c.c., are placed in water warmed to 
about 40* C., and into each is poured 100 c.c. of 6 per cent, starch paste. In the 
first glass is placed 1 c.c. of the saliva or other liquid to be tested, whilst the other 
seven cylinders receive successively increasing quantities of a freshly-prepared 1 per 
cent, solution of the standard Taka-diastase, commencing with 1 c.c. in the second 
cylinder, and ending with 7 c.c. in the eighth. The contents are stirred until the 
starch becomes liquid, and a drop from each is then removed to a white tile, where 
ic is mixed with 1 drop of a solution of iodine, prepared by dissolving 1 gramme pf 
iodine and 2 grammes of potassium iodide in a little water, and making up to 120 c.e. 
The drops, when spread out on the tile, with the finger form a colorimetric scale, 
ranging from blue to purple and reddish-brown, and the colour given by the substance 
in the first tube is readily matched. C. A. M. 
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INORGANIC ANALYSIS. 

fi»timatiDii of Tin in Stannic Salts. A. Fraenkel and J. Fasal. (Mitth k:k, 
Tech, Oew, Mus., 1897, 227 ; through Chem, ZeiL Bep., 1898, 11.)— An amount of the 
stannic salt containing 0*2 to 0*4 gramme of tin is treated with a few drops of strong 
hydrochloric acid, and 0*5 to 1 gramme of aluminium wire is added. The whole is 
warmed gently for about half an hour, or until hydrogen is given off briskly, and a 
fresh piece of wire does not become coated with tin, thus showing that decomposi- 
tion is complete. Ten c.Ct of strong hydrochloric acid are next introduced, and the 
flask is heated for fifteen minutes till all the metal is dissolved and no more gas is 
evolved. The solution, of stannous chloride is then mixed with Rochelle salt, made 
faintly alkaline with sodium bicarbon^e, and titrated with iodine ; or if the greater 
part of the free acid only is neutralized, Fraenkel's potassium bichromate method 
may be adopted. The results are slightly too low. F. H. L. 

Separation of Beryllium from Aluminium. F. S. Havens. (Zeits. anorg, 
Oiem,, 1898, xvi., 15.) — This process is identical in principle with that already 
described by Gooch and Havens for the separation of iron from aluminium by 
means of ether and hydrochloric acid (Analyst, xxii., 194) ; but the details of the 
operation have been slightly modified, and it is now preferably carried out in the 
following manner •. Fifteen o.c. of the aqueous solution of the mixed chlorides of 
aluminium and beryllium, containing about 0*2 gramme of the corresponding oxides, 
are placed in a covered platinum basin, and suspended within a larger vessel through 
which a current of cold water is constantly passing. The liquid is saturated at 15'' C. 
with gaseous hydrochloric acid, 15 c,c. of ether are added, and the whole is saturated 
with gas once more. The insoluble aluminium chloride is collected and treated exactly 
as before ; fhe filtrate, which is allowed to run directly into a platinum crucible, is 
slowly and cautiously evaporated till all free acid is driven off, then mixed with a 
little nitric acid to convert it into nitrate, evaporated again, and finally ignited, first at 
a low temperature and afterwards over the blowpipe. The author states that if the 
beryllium chloride contains no free HGl when the nitric acid is dropped in, the platinum 
will not be attacked ; but the residue must not be heated more than necessary, lest part 
of the chloride volatilise. The beryllium can also be determined by removing the 
excess of HCl and then preoipitatiug with ammonia. The results are sufficiently 
aceurate : calculated as AlgO^, the aluminium is from 0*1 to 0*8 per cent, too low ; 
the BeO from 0*4 to 0*8 per cent, too high. 

F. H. L. 

tJse of Metallic Sodium, Magnesium and Aluminium in Blowpipe Analysis. 
W. Hempel. {Zeits, anorg, Chem,, 1898, xvi, 22.)— The utility of ordinary blow- 
fttpe analysis is somewhat restricted by the difficulty of exposing the substance 
under examination to a satisfootory reducing flame. This may be overcome in 
the following manner. A very small, clean fragment of sodium (the size of a 
grain of millet) is l^d on. a piece . of filter-paper about 4 square centimetres in 
area, and preyed out with an oily knife until it is quite thin and pliable. The 
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powdered sample is placed in the middle, and. the whole rolled np into a cylinder 
so that the paper forms a double layer all round. The cylinder is wrapped round 
with a close spiral of iron binding*wire, the excess of paper cut oflf, and the cartr^ge 
approached to the edge of a Bunsen giving a reducing flame till the, paper catches 
fire. Immediately the reaction is over, the wire is thrust into the centre of the 
flame to protect the mass from oxidation, and gradually lowered towards the orifice 
of the burner until it is cooled by the current of gas. The residue is shaken out of 
the wire and extracted with water in an agate mortar to dissolve the caustic soda. 
When this has been removed, the insoluble portion can be examined as usual, any 
reducible metals which the original body contained being present in considerable 
amount. Silicon and boron will also be found in the elemental state mixed with 
some carbon from the paper ; the residue should then be treated with hydrochloric 
add, washed with water, ignited on foil till the carbon is burnt off, when a sufficient 
proportion of the silicon and boron will still be left unoxidized to respond to the 
ordinary tests. 

The metallic sodium should be kept in an air-tight bottle rather than under 
petroleum ; and if care be taken not to employ too much of it, there is no danger of 
an explosion. If it be desired to recover a larger quantity of the reduced matter, the 
mixture may be diluted with common salt, and the reaction effected in an iron 
crucible. (Silicates may quickly be opened up in this way.) 

As the presence of sodium salts hinders the recognition of other metals by their 
flame tests, a further portion of the sample may be mixed with powdered aluminium 
or magnesium , wrapped in paper and treated as above ; but owing to the in fusibility 
of the earths the reduction is not so complete as with sodium. F. H. L. 

The Analysis of Crude Sodium Sulphide. F. Jean. (Jour, Pharm. Chini., 
1898, vii., 170-172.) — Ten grammes of the sulphide rapidly broken into large pieces, 
in order to obtain an average sample, are dissolved in a little water, and the solution 
after removing the insoluble matter by filtration, made up to a litre. Ten c,c. of 
this solution are titrated with decinormal iodine with starch as indicator. The 
volume used corresponds to the sulphide, sulphur in excess, and thiosulphate. 

To a second portion of 10 c.c. a solution of ammonium sulphate (6*7 grammes 
per litre), is added, the same volume being taken as was used of the iodine solution 
in the preceding titration. After the addition of 30 c.c. of water the liquid is dis- 
tilled, and the ammonia liberated by the sodium monosulphide received in 20 c.c. of 
decinormal acid. This is subsequently boiled to remove sulphuretted hydrogen, and 
titrated with decinormal alkali with turmeric as indicator. Each c.c. of decinormal 
acid neutralized by the ammonia corresponds to 0*0039 gramme of sodium mono- 
stUphide. 

The residual liquid in the distilling-flask is titrated with decinormal iodine when 
cold, each c.c. used corresponding to 0*0079 gramme of sodium thiosulphate. The 
difference between the amount of iodine solution required here and that used in the 
first titration corresponds with the sulphur of the sulphides and polysulphides, which 
may be expressed as sodium monosulphide by multiplying the number of c.c. by 
0*0039. The quantity thtis calculated is always in excesss of that obtained by the 
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distillation with ammonium sulphate, owing to the excess of sulphur in the poly^ 
sulphides being included in the monosulphide. This excess is therefore calculated 
into sulphur (100 of sodium sulphide » 41 sulphur). 

If the sample contained only monosulphide the results obtained by the distilla- 
tion with ammonium sulphate and by the titration with iodine would agree. The 
result obtained by titrating the sulphide with an ammoniacal solution of zinc is the 
same as that obtained in the iodine titration (making a deduction for the thiosulphate) 
since the sulphur of the polysulphides acts upon the zinc like the monosulphide. 

In the course of their experiments on this method the authors have established 
the following facts : (1) When a solution of sodium monosulphide is boiled with an 
excess of ammonia, part of <the sulphur is volatilized in the form of ammonium 
sulphide ; and (2) when a solution of sodium thiosulphate is boiled with an excess of 
ammonium sulphate there is a liberation of ammonium sulphide and a deposit of 
sulphur ; but this decomposition does not take place in an alkaline liquid, or under 
the conditions described above. 

APPARATUS. 

Apparatus for the Valuation of Manganese 
Peroxide. M. Ifothomb. (Chem, Zeit,, 1898, xxii., 

80.) — This apparatus may either be used for the 
purpose indicated or for the estimation of carbon 
dioxide. It is comparatively small, and when fully 
charged weighs only about 80 grammes. The glass 
stopper of the flask serves also as a stopcock, opening 
or closing communication between B and according 
as it is revolved in the neck of the flask. The latter 
contains a small quantity of dilute sulphuric acid, 
but not enough to touch the perforated receptacle 
carried by the tube E. Into the acid is put a weighed 
amount of manganese peroxide, and a few crystals of 
oxalic acid are laid in the basket. The stopper is 
then inserted in such a position that B and B^ are 
not connected, strong sulphuric acid is poured into 
the^ bulb to the height shown, and the whole weighed. 

Connection is next made between B and B^ till the 
oxalic acid is covered with liquid ; and when the 
reaction has ceased, dry air is blown in through E to 
drive out the carbon dioxide. 

The lower part of the tube inside the bulb is of course not joined to B, as 
might be imagined from the illustration given herewith. F. H. L. 

A New Measuring Pipette, O. Bleier, (CJmn. ZeiLy 1898, xxii., 69.) — With 
reference to the illustration of his pipette on p. 65 of this volume, the author notes 
that for convenience sake the distance between each bulb should be a trifle greater 


C. A. M. 


!p 
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there shown — in fact, that each constriction should be a Bh<%rt tube—as otheir*. 
wise, although the capacity of the apparatus between each graduation may easily be 
determined, it will probably, work out to some uneven number of cc.s, thus depriving 
the pipette of much of its practical simplicity. 

A modified form of the arrangement, which will be found very useful, especially 
for measuring large volumes of water, as in diluting liquids or making up standard 
solutions, may be prepared by constructing the bulbs of different sizes. For instance, 
the graduated portion a— & may contain 25 c.c. ; b — c, 25 o.c. ; c— d, 50 c.c. ; d — e 
100 c.c, ; e— /, 200 c.c. ; so that by suitable manipulation any quantity of water can 
be measured with perfect accuracy. In this manner the use of graduated flasks, 
which are of necessity marked high up in the neck, can be avoided ; and a standard 
solution may be prepared in a much larger vessel by weighing the solid, calculating 
the proper amount of water, and adding it by means of the measuring burette, 
when, as the vessel need only be half full, the liquid can be shaken satisfactorily tiU 
solution is effected. F. H. L. 

A Convenient Filter- stand. 
H. Faber. {Chem. ZciL, 1898, xxii,, 
39.) — The construction of this stand 
is sufficiently explained by the dia- 
gram. The tables A and B are either 
fastened rigidly together so that they 
revolve simultaneously on the ver- 
tical axis C, or B may be carried by 
a shoulder on the socket rising from 
A, in order that by the insertion of 
a suitable number of washers under- 
neath B, the distance between the 
two tables may be adjusted to suit 
different sized funnels and beakers. 

F. H. L 

An Impi'oved As- 
bestos Filter. A. Qoske. 

{Chem» ZelLf 1898, xxii., 

12.) — The object of this improvement is to reduce the amount of asbestos 
necessary to ensure eflicient filtration, so that while the filtrate is perfectly 
clear, yet the operation is not unduly prolonged. As will be seen in the 
accompanying cut, the hollow glass ball has two small holes in its upper 
part. It is covered with a layer of dry asbestos fibre about 5 mm. thick, 
then connected with the pump, and a sufficient quantity of asbestos 
powder previously suspended in water is poured over it in the same way 
as is done in preparing a Gooch crucible. F. H. L. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

JAPANESE WOOD-OIL. 

By J. H, B. Jenkinb. 

{Bead at the Meeting, March 16, 1898.") 

Jai*anese wood-oil (Chinese wood-oil, Tung-oil) is still so little known generally, that 
the results of the examination of a sample which recently came into the author’s 
hands may be of interest. It is an oil of considerable viscosity, high density, and 
remarkable drying properties, and is produced from the nuts of the wood-oil tree 
{Alenritefi Cordata) in Japan and China, where it is used in large quantities in paint- 
ing and calking, and for many other industrial purposes. It is said to be extensively 
used in native medical remedies in virtue of its purgative, emetic, and very poisonous 
properties when freshly prepared. 

For comparison with the results obtained from this sample, others are collated 
from an earlier sample examined by the author a year ago. Most of these latter 
results have already appeared in the Jour, Soc, Chem, hid., 1897, 193 and 195.* The 
following other references to work done on the oil may be useful : Cloez {hull. Soc. 
Chim., xxvi., 286, and xxviii., 23); Davies and Holmes {Phar. Jour., 1885, 634 and 
636); Deering {Imp. Inst. Jour., August, 1896, p. 303); De Negri and Sburlati 
(Sc. Mon., September, 1897, p. 680). 


Specific gravity at 60’’ F. 

Present sample. 

0-9343 

Earlier sample. 

0-9386 

Insoluble fatty acids 

... 96-0% 

96-4% 

Unsaponifiable matter ... 

0-63% 

0-44% 

Glycerin 

... 10-0% 

10-4% 

Free fatty acids (calc, as oleic) 

1-8.3% 

3-84% 

Viscosity at 60® P. (water takes 28 secs.) 

858 secs. 

1433 secs. 

Solidifying point 

...below - IT C. 

below - 17“ C. 

Bromo-thermal rise ( =* 

Calc, iodine value (a?” x 6-7) 

... 21-4” C. 

23-4“ C. 

... 122-0 

133-4 

Calc, iodine’ val)|ie (rc® x 7'0) 

... 149-8 

163-8 


^ la the An^yst for February, 1898, p. 48, there is an abstract relating to Japanese wood-oil taken 
from German periodicals. With the exception of a couple of interpolations and errors, the particulars are 
derived wholly from the author’s paper in the Jour, Soc. Chem. Ind. above referred to.— J, .H. B. J, 
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Iodine value (Hubl) 

Saponification value (Mgms. KHO) 
Specific temperature reaction 
The insoluble fatty acids gave : 
Melting point ... 

Bromo-thermal rise (= a?”) 

Calc, iodine value (x® x 5*7) 

Calc, iodine value (x° x 7*0) 

Iodine value (Hiibl) 


Present sample. 

... 149*7 

... 192 

... 298 

... 30-3r C. 

21*0‘'C. 
... 119*7 

... 147*0 

... 144*1 


Earlier sample. 

165*7 

194 

330 

37° C. 
22-r C. 
126*0 
154*7 
1501 


Viscosity. — The viscosity was taken with Eedwood's instrument, through which 
the same quantity of water (50 c.c.) flows in 28 secs., and averages pure rape-oil in 
470 secs., at 60“ F. 

Sjpecific Temperature lieaction (Maumene Test). —The peculiar property of the oil 
of solidifying in contact with sulphuric acid makes it necessary to largely dilute it 
before this test is applied. When the acid is added to a solution of 10 grammes of 
Japanese wood-oil in 40 grammes of diluent, it becomes for a time semi-solid, but 
soon thins again and permits the maximum temperature to be recorded. A thin 
mineral oil was first tried as diluent, and an allowance made for the fraction of heat 
due to it. Mineral oils, however, heat very slowly as compared wdth fatty oils on 
treatment with the acid, and such a correction was open to suspicion. For this 
reason olive-oil was adopted instead, and, although the correction-figure was larger, 
it was thought to be more satisfactory. The figures given above are calculated from 
experiments made on 10 grammes of sample diluted with 40 grammes of olive-oil. 

Valenta*s Test. — The temperature of turbidity with glacial acetic acid was 44“ C. 
The earlier sample gave 47“ C, 

Elaidin Test. — In this test the oil darkened considerably. Examined after 
twenty-four hours, there was an oily upper layer on a more solid portion on the 
bottom ; when stirred up the whole would slowly flow. 

Becchi's Argentic Nitrate Test. — A quarter hour’s heating with the reagents pro- 
duced no appreciable deepening of colour. This is different from the earlier sample, 
which gave a deep reddish-brown coloration. 

Halphen^s Test (Bevtw de Chivi. Ind., February, 1898). — In this test the presence 
of cotton-seed oil is indicated by the production of a red coloration on heating the 
suspected oil with amyl alcohol and CSo containing some dissolved sulphur. Each 
of the samples of Japanese wood-oil when tested thus gave negative results. The 
fact that one of the samples gave the Beochi reaction strongly, but no coloration with 
the Halphen test, is interesting. 

Oxidizing and Drying Broperties. — Four grammes of the oil were exposed in the 
boiling-water oven in a shallow porcelain dish 7 cm. diameter, and weighed after 
successive hour’s exposures. At first there was a slight loss, probably due to 
moisture in the oil ; the average gain of weight during the first eight hours’ exposure 
was 0*26. per cent, per hour. In six hours the surface was entirely covered with a 
crinkled skin. The earlier sample, under these conditions, gained during four hours 
‘6xpo$hre dt the average rate of 0*36 per cent per hour, and was covered with a 
crinkled skin in two hours. A sample of linseed-oil similarly exposed had no sign of 



THE analyst: 


115 


toy skin on the surface at the end of eight hours, and the average gain hour was 
0*10 per cent. . 

Optical Properties, — The sample did not cause any rotation of polarized light. 
It had very high refractive power at 19"* C. ; and with the sodium light, its refractive 
index was 1*503. 

Polymerization on Heating, — The oil was heated out of contact with air. The 
apparatus used ipide sketch) was a small flask into the neck of which a glass tube 
was ground. The tapering lower end of this tube reached below, 
the surface of some mercury at the bottom of the flask. The rest 
of the flask was completely filled with the oil. During the 
expansion of the oil a little of the mercury is forced up the 
central glass tube, but air is rigidly excluded from the oil during 
its exposure to the heat. The flask was heated in a glass air- 
bath. The oil was in this way heated first for two hours at 
200’° C. but remained liquid, then the temperature was raised to 
250° C. and kept at that for another couple of hours, during 
which time the oil thickened and the minute bubbles of gas, 
which had been arising through the oil for some time, were now 
held entrapped cn route. When cold, the oil was found to have 
been converted into a sticky elastic jelly. The earlier sample of 
Japanese wood-oil, when similarly treated, yielded a hard, dry, 
elastic solid. There was no darkening of colour in either case 
and the products remained clear. There was a decrease of 
solubility of the oil in all ordinary oil-solvents in proportion as this polymerization 
change had taken place. This peculiar property was noticed by (Jloez, who also 
found that exposure to direct sunlight, without any heating, was sufficient to solidify 
the oil in a few days. Possibly the great difference in viscosity which is noticed in 
the two samples may be due in some degree to a partial polymerization of one of the 
samples. 

Action of Bromine and Iodine , — The iodine value of the oil was determined by 
the Iliibl method, and the bromo-thermal test applied in the way laid down by 
Hehner and Mitchell (Analyst, July, 1895). A year ago these two tests were used 
comparatively by the author in the examination of a variety of fatty oils, including 
Japanese wood-oil. It was then found that the remarkable constancy of ratio 
between the temperature rise on bromine treatment and the iodine value which 
exists for fatty oils, did not extend to the Japanese wood-oil. Thus, whilst the factor 
5*7 applied to the thermal rise gave the iodine value for all the other fatty oils 
examined (excluding “ blown ” oils), the factor 7*0 had to be applied for the Japanese 
weod-oil. It is found that this peculiarity exists also with the present sample of the 
oil, as well as with the fatty acids from each. (By an error of calculation, it has been 
stated. Jour, Soc. Chem, Ind,, 1897, 193, that this anomaly disappears when the fatty 
acids are examined ; this, however, is not so.) The fact that the heating on bromine 
treatment is not so great as one would expect from the iodine value suggests that the 
action of the bromine on the oil is not so extensive as that of the Hiibl reagent ; but 
this is hardly so, as the bromine absorption value of the oil is not low as compared 
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with the iodine value. The cause will probably be found in a pec^arity of chemical 
structure of the fatty acids. 

In trying to get some light on the anomaly, the author tried the effect of a 
chloroformic solution of iodine on the oil. A couple of grammes of the oil were dis- 
solved in 5 c.c. of chloroform, and 5 c.o. of a saturated solution of iodine in chloroform 
were added with agitation, when the whole was rapidly converted in a jelly, the 
stiffiiess of which was proportional to the amount of oil taken. The amount of 
iodine in the 5 c.c. of chloroform is quite inadequate to saturate the oil. In the 
earlier sample of Japanese wood-oil 1 gramme of the oil was sufficient to produce a 
jelly in a couple of minutes, but the present sample is not so sensitive ; 2 grammes of 
it produce a jelly in a coujple of hours, and a solution of 4 grammes instantly jellifies 
on treatment. 

This peculiarity has not been noticed with any other fatty oil. A solution of 
iodine in other solvents produces the same effect. If a saturated solution of iodine 
in CHCI3 or CSg be dropped upon the oil, it immediately solidifies it. Bromine, 
whether in solution or otherwise, has no similar action on the oil. 

The melting-point of the fatty acids from the later sample was not very definite. 
Thil solidified fatty acids have a peculiar wavy or rosette-like appearance. 

The author is indebted to Messrs. Horner and Sons, of Mitre Square, Aldgate, 
for the later sample. 


Discussion. 

The President having invited discussion : 

Mr. Hehneb said that, owing to the courtesy of Mr. Jenkins, he had been able to 
make some experiments on a small sample of this oil He bad independently found 
the remarkable gelatinization referred to, which was a most characteristic property 
of this oil. This oil was quite different in constitution from any ordinary oil which 
gave figures of this kind. From the high iodine number it was quite plain that the 
oil must contain a highly unsaturated acid, in this respect approaching linseed-oil. 
Linseed-oil formed a hexabromide which was exceedingly insoluble, a proof that 
linolenic acid was present, and one would expect that this Japanese wood-oil, from 
its high iodine number, also contained a considerable quantity of linolenic acid. 
But absolutely no insoluble hexabromide was formed, showing that it must contain a 
different unsaturated acid from any of those known at the present time. The figures 
for rise of temperature in the bromine absorption test really applied only to ordinary 
oils, and he hardly considered this an ordinary oil as hitherto known to chemists. 
The factor, therefore, failed ; but it failed also in every other unsaturated compound 
in which the acid was other than oleic, linolic, or linolenic acid. This was another 
proof that Japanese wood-oil contained an acid which was not one of the generally 
known unsaturated acids. 
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A TYPICAL NOBTH-EAST LANCASHIRE RIVER 
By P. R. O'Shaughnbssy. 

{Bead at the Meeting^ March Iff, 1898.) 

Some time ago I had occasion to examine the water of the river Galder, a stream 
which flows through Burnley. The results of the analyses themselves are only what 
ope would expect to find in a polluted water; but when the series is considered 
collectively, and in conjunction with the nature of the pollution taking place at 
different points along the stream, a few interesting points present themselves. 
Acting on the sug*gestion of our President at the last meeting,. J thought that these 
points might not prove uninteresting to the members of the Society. 

The stream rises on a moor, and the condition of the water here probably 
coincides with that of the Padiham drinking-water, the analysis of which is contained 
in sample No. 1 of the table. It flows for some distance through the open country, 
and then passes through the town of Colne. There there are a number of cotton 
factories, skin-dressing establishments, etc., and just below the town is the sewage- 
farm. About half a mile further on the Pendle water, which nearly equals the ms.in 
stream in bulk, enters. Two miles farther on the stream passes the sewage-farms of 
Nelson and Brierfield. Lower down still on the bank Burnley sewage-farm lies, and 
a branch of the river which flows through Burnley enters. A couple of miles more 
and the stream runs through Padiham, a small town of about 15,000 inhabitants. In 
the centre of Padiham a brook enters, which consists largely of the refuse from a 
print-works and a large chemical works. Below Padiham another smaller brook 
enters similar to the last. A mile or so lower down there are two sewage-farms and 
a paper-mill, with some settling- tanks for purifying the refuse. The river then flows 
on through open fields, and receives the effluent from still another sewage-farm 
through the medium of one tributary, and the refuse from a print-works through a 
second tributary. Finally it disgorges itself in the Bibble at Thacking Hall. 

In the table of analyses the Padiham drinking-water, which appears under 
No. 1, was analysed in order to give an idea of what a typical good water of the 
district was like. 

Sample No. 2 was taken at a point on the moors about a mile or so from the 
source of the branch of the river selected. There the dark colour is due to peaty 
matter, the total solids” are low, and the <*loss on ignition” what one would 
expect in a peaty water. The “ suspended matter” is very low, as is also its loss on 
ignition, showing that it probably is all derived from the bed of the stream. The 
lime, chlorine, and sulphuric acid are low, whilst the oxygen absorption” and 
** free ” and ** albuminoid ammonias ” are fairly high. 

Sample No. S was taken below the first large town, viz., Colnei and gets the 
benefit of the effluents from two sewsbge-farms. There is a general rise in all the 
constituents, especially in the free and albuminoid ammonias. We note, however, a 
fall in' the oxygen absorption, and, curiously enough, this corresponds with the trace 
of nitric acid found in this sample, which shows that oxidation must have taken 
place. 
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Sample No. 4 was taken at a point below the towns of N^on and Brierfidd, 
and the river above this point reoeives the effluents from their res^^otive sewage* 
works as well as the two previously mentioned. There we note the immense rise in 
free ammonia, whilst the albuminoid ammonia falls slightly and the chlorine 
considerably. This latter fact is duo to the entrance of the Pendle water, which is 
in fairly good condition. 

Sample No. 5 was taken below Burnley sewage-farm, and the point where the 
branch of the stream which flows through Burnley enters. Here the oxygen absorp- 
tion and free and albuminoid ammonia reach a terrible altitude. In the first four 
samples we note that the ratio between the loss on ignition of the total solids to the 
total solids is, roughly, about one-third. But in sample No. 5 this ratio falls 
considerably. This is in all probability due to pollution from manufacturing sources 
in the town of Burnley. 

Between the points where samples No. 5 and No. 6 were taken there are no 
sewage-farms. At the same time, there is a considerable amount of water entering 
the river from brooks and small streams, and the diluting effect of this water is seen 
in the immense fall in free ammonia. On the other hand, these brooks, etc., consist 
largely of refuse from print works and chemical works, and their effect is seen in the 
rise in chlorine and sulphuric and total solids. 

The whole of the samples from No. 2 to No. 6 were taken in succession on the 
same day. Sample No. 7 was not taken till the morning following, and hence is not 
strictly comparable with the other samples. Between the points where No. (i and 
No. 7 were taken there are two sewage-farms, and a paper-mill. We see that every- 
thing has fallen off but the free ammonia and sulphuric acid. The rise in the former 
is undoubtedly due to the effluents from the sewage-works. The latter is probably 
due in part to manufacturing sources, pollution from which, I have reason for 
believing, takes place pretty heavily during the night. 

If we examine the ratio between the loss on ignition of the suspended matter 
and the suspended matter itself, the steady rise in this ratio as we descend the stream 
is very striking. 

As an appended note to this paper, I would like to draw attention to the use of 
salicylic acid as a means of preserving a standard solution of sodium thiosulphate, a 
solution which is much used in water analysis. The figures in Tables I. and II. were 
obtained by Messrs. Bichmond, Boseley and myself in our ordinary routine work by 
titrating the thiosulphate against 10 c.c. of standard permanganate. 

. 11. . I. 


Before addition of salicylic acid 



i After addition of salicylic acid 


13 Vlh 

... 14-6 c.e. ... 



26ix. 97 ... 

13-96 C.O. ... 


22 vii. 

... 14-5 c.o. 

9 days 

2f ix. 97 ... 

18-96 C.O. ... 

2 

23 viii. 

.. 15-75 <j.c, 

40 

f > 

29 ix. 97 ... 

14-18 c.c. ... 

4 

7 ix. 

... 20-20 C.O. 

65 

11 

1 2 X. 97 ... 

13-96 «.c, ... 

7 

9 ix. 

... 21-00 c.c. 

68 

ir 

1 2 X. 97 ... 

]3-90,c.c. ... 

7 

11 ix. 

' ... 23-65 c.c. 

OO 

11 

11 X.97 ... 

13-95 c.c. ... 

16 

22 ix. 

... 49-00 o.e. 

73 

It 

i 26' X. 97 ... 

13*80 c.o. ... 

30 





• 28.x 97 ... 

18-90 6.0. .... 

33 





i 28 ii. 98 ... 

13-90 c.o. ... 

166 
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A TtPICAXi BtVBJEU 
Basalts stated in parts per 100,000. 


. Ko. of Sample. 

1 . 

i 2. 

8 . 

1 

; 

5. 

6 . 

7. 

Colour 

Almost 

Dark 

Faint 

Yellow 

Yellow 

Yellow 

Yellow 

Smell 

none 

Earthy 

yellow 

Faintly 

yellow 

Foul 

Foul 

Foul 

Foul 

Foul 

Total solids 

9-10 

earthy 

14-30 

31-40 

32-20 

32-10 

36-80 

85-00 

Loss on ignition 

3-00 

i 4-80 

8-90 

11-20 

7-50 

10-40 

9-50 

Suspended matter 

— 

! 081 

1-34 

2-89 

2-34 

1-93 

1-39 

Loss on ignition 

— 

1 006 

0-97 

1-78 

1-79 

1-52 

1-03 

Lime (CaO) 

1-04 

! 3-72 

4-88 1 

4-68 

4-82 

5-60 

5-00 

Chlorine 

100 

1-20 

8-40 

2-30 

2-70 

4-40 

; 3-50 

Sulphuric acid 
(SO 3 ) 

0-89 

1-89 

3-56 

3-95 

4-67 

6-03 

i 

6-71 

Nitric acid (N^O^) 
Oxygen absorbed 

None 

i None 

0-50 

None 

None 

None 

! None 

0 098 

' 0-333 

0-322 

0-377 

0 414 

0-496 

i 0-381 

Free ammonia . . . 

0006 

: 0030 

1 0-163 

! 0-472 

0-784 

0-404 

j 0-462 

Albuminoid am- 
monia 

0 006 

0015 

0-026 

1 

i 0-022 

0-040 

0-044 

! 0-041 


A NEW FORM OF CONDENSER. 

By Cecil Cbibb, B.Sc., F.I.C. 

{Head at the Meeting, March 16, 1898.) 

The form of condenser with which Liebig’s name is inseparably connected has 
served its purpose so well and has been in use for so long that it seems almost 
sacrilege to attack such a venerable institution. There can be no doubt, however, 
that theoretically it is most inefficient in proportion to its size, and that practically, 
in addition to being very cumbrous and heavy, it is in many other ways extremely 
inconvenient. 

A number of other forms have from time to time been introduced, but up to the 
present not one of them has been at all largely adopted. 

With regard to the efficiency of the Liebig condenser, the chemist whose 
laboratory operations are generally conducted on a small scale has but little reason 
to trouble. . Provided condensation be complete, the actual amount of cooling water 
used is of little importance, but the absurd size of the present apparatus is a matter 
much more worthy of consideration. The great amount of bench-room taken up by 
cohdensers, and the expense involved in laying on water over large areas, renders it 
desirable that the space given up to distillation purposes should be as small as is 
conveniently possible. Any reduction in the size of the condensers must, to be of 
servicei be accompanied by a corresponding increase in efficiency. 

A theoretically perfect condenser should present to the vapour a cooled surface 
as large as possiblCi while the space into which the vapour has to pass should be as 
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small fts possible consistent with its offering only a very low resistance to the passage 
of vc^ur into it. In any case, whateyer its absolute or relative size may be, it 
should be of such form and disposition that the stream of incoming vapour can drive 
the fur before it, so that the major part of the condensing space is filled with the pure 
vapour. 

The Liebig condenser is obviously far from fulfilling these conditions ; the worm 
condenser has nearly all the bad points of the Liebig, of which it is really only a 
coiled form. The spherical condensers also, now becoming so popular on account of 
their smallness, are as a rule made with the condensing chamber much too large. 

The general plat^ of the form now exhibited is shown in the accompanying 

sketches. The vapour enters through the tube A into 
the condensing space B between the two tubes, C and 
D ; after condensation the distillate passes out through 
E. The cooling water passes down the tube F into 
the interior of C, which it fills, and, running over the 
rim at the top, passes in a thin stream down the 
outside of D, finally flowing away through the escape 
pipe G. When used as a reflux condenser, the vapour, 
of course, passes up through E. After allowing the 
liquid to get into full ebullition, so that the air is 
driven out of the condensing space, the mouth of A may 
be completely closed with a cork, thus avoiding even 
the possibility of loss with volatile liquids such as 
ether. The apparatus must obviously always be used 
in one and the same position, t.e., with its axis ver- 
tical. This is a distinct advantage, because it is very 
easily so supported, and because, when thus disposed, 
it takes up a minimum of space on the bench. An 
absolutely vertical position, however, is not necessary. 
It is preferable that the top of the condenser should 
slope, if at all, towards the flask or retort from which 
the liquid is being distilled. To obtain the greatest 
possible efficiency in working, special steps should be 
taken to ensure the even distribution of the water 

over the outside of the condenser, as the adhesion 

between the water and the glass or metal, and the 
surface tension of the water itself, are reduced to a 
minimum at high temperatures, so that the cooling water tends to run in narrow 
streams outside D, instead of spreading out. This is easily remedied by covering 
D externally, either partially or entirely, with some absorbent material, such 
as blotting*paper or linen (the latter as a permanence is to be preferred). In 

addition to this a cork I (Fig. 1), with a number of vertical grooves out round its 

outside^ is inserted into the mouth of G. The cork is perforated for the cold-water 
supply tube F, and the water leaves the interior of C by the grooves in the cork, thus 
getting well distributed round the outside of the condenser. This little device has 




THE ANALYST. 


121 


tha further advantage of preventing any water getting spilt if the condense!: r^eiv^ 
a sudden knock or jerk whilst in action. With metal condensers the cork may be 
replaced by a metal disc , H (Fig. 2) attached to the cold- 
water supply tube, and arranged so as to leave space either 
below it (as in the sketch), or outside it for the water to 
flow out of the cup on to the exterior of D. 

To ensure the utilization of the whole available cooling 
surface, a wire or band of metal K (Pig. 2) may be coiled 
spirally round the interior of the condensing space, thus 
converting it into a flat spiral channel.’^ 

Efficiency , — This may be treated both from a theoreti- 
cal and from a practical standpoint. 

Theoretically it is obvious that the new form has many 
points of superiority over the Liebig, the worm, or even the 
spherical condenser as at present made. 

The condensing space in the small metal condenser 
exhibited, of which the outside dimensions of the body are 
inch X inch, is only 9 cubic centimetres. The glass 
one shown — measuring outside If x 5f inches — has an 
internal capacity of 30 c.c,, while a Liebig’s condenser, of 
which the water-cooled part measured 19 x 3?^, was found 
to hold 55 C.C., and a ball condenser 3^ inches in diameter 
was found to contain over a hundred cubic centimetres. 

That the practical performance of the condenser is 
at least equal to its theoretical promise may be seen from 
the following figures : — Kio. 2. 



Temperature of eflBuent | 
cooling water . . . J 
Temperature of distil- \ 

late / 

C.c. of cooling water \ 
usedperhour ... J 
C.c. of distillate per ) 
hour ) 


Small Metal Condeuser. 


(!)• 

(2). 

52° C. 

65“ C. 

48“ C. 

60“ C. 

40,000 

40,000 

2,642 

4,128 


Ratio of quantity of dis- \ . 

tillate to that of cool- [ 

ing water j 15'14 


1 

9-69 


( 3 ). 

76° C. 
61“ C. 
7,200 
1,017 
1 

7-8 


Glass Condenser. 


W- 

( 5 ). 

61“ C. 

47-5“ C. 

41“ 0. 

36-6“ C. 

6020 

2093 

765 

355 

1 

1 

7~87 

5-9 


The resistance of the metal condenser, working as in column (2), was roughly 
equal to one inch of mercury, the volume of the steam condensed in one second being 
two hundred times the actual capacity of the condenser. When the water supply 
was stopped, the resistance rose to If inches of mercury. 

One of the metal condensers with a body measuring x 1| outside, but with an 
unnecessarily largo condensing space, when connected up to a high-pressure boiler 

^ For all ordinary purposet this is quife unnecessary. 
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(working fA 43 lbs. pressure), yielded 8,040 c,o. of distillaJ^ per hour. It was, 
however, working undeor somewhat disadvantageous circumstances, as it was found 
impossible to fix it except in a somewhat slanting position, so that the water ran 
mainly down one side of the exterior. 

The glass condensers have not yet been tested as to their extreme capacity, but 
they have been found ample for any and all of the ordinary laboratory operations, in 
which 500 C.O. per hour may be taken as the maximum rate of distillation. The metal 
forms can be used with a ratio of distillate to cooling water as high as ^ without any 
steam escaping, though the distillate itself is nearly boiling. 

In addition to its great eflSciency and extremely small sise and weight, the new 
form of condenser has the following advanta^ges : — 

It is always used in one and the same position, i.e., vertical^ in which it takes up 
a minimum of bench room, and in which also it is very easily fixed, a little bracket 
projecting from the wall, or a hole in a block sliding up and down a retort stand being 
ample for the purpose. If greater rigidity is required, the upper end may also be held 
by a wire or spring clamp attached to the top of the tube F. It can be made, if 
necessary, in both metal and glass, so that the inner tube C can be withdrawn from 
the outer. The whole of the interior of the condensing space is thus at once open to 
view, and can be wiped dry and clean with a duster. 

To effect this in the metal condensers a slip>in or a screw joint is made at J ' 
(Pig. 2) ; in glass condensers the fused joint at J (Fig. 1) is replaced by an india- 
rubber joint. Owing to the cooling water running down outside the condenser, it is 
practically impossible for the escape tube to get choked up with fur, as happens some- 
times to a Liebig’s condenser after long-continued use. The escape tube G should be 
made about twice the diameter of the cold-water delivery tube as a further safeguard. 

Owing to the vertical position and to the small diameter of the extremity, the 
condenser is very easily connected in an air-tight manner to a receiver, so that, with 
the addition of a little side tube at L for attachment to a pump, distillation may be 
conducted under reduced pressures. Or, if a suitable mercury valve be attached to 
L, and a little air be sucked out at the commencement of the operation, distillation 
or digestion may be carried on in an entirely closed space. 

In tropical climates, or with liquids of exceptionally low boiling-point, the tube 
C may be filled with ice, and the water allowed to flow up through it. 

The very thin layer into 'which the water is spread when pouring down the 
outside of the condenser greatly facilitates evaporation, so that the latent heat of 
vaporization, which has mainly to be derived from the vapour undergoing condensa- 
tion, effects a great saving in the cooling water used. This is especially the case 
with liquids boiling above 100® C., but may be easily shown in the case of water by 
cutting down the supply of cooling water to a minimum, when the water at the top 
of G is sometimes as much as 10® hotter than that issuing from G. 

Finally, its simplicity renders it easy of construction in almost any material 
likely to be employed. 

The condensers can be obtained from Messrs, J. J. Griffin and Sons, Garrick 
Street, and from Messrs, C. E. Muller and Co,, High Holbom. 
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THE ANALYSIS OP MABMALADB. 

Bt L. E. Bosblby, Chemidl to Messrs. T. Keiller and Son, Limited. 

{Bead at the Meeting, March 16, 1898.) 

Haying had occasion latdy to work out some methods for the analysis of marmalade 
and jams, I have thought that a description of these, together with several results 
showing the composition of marmalade, might be of interest to the members of this 
Society. 

Very few analyses on this subject have been published up to the present time — 
indeed, a few made by Mr. Garter Bell, the Analyst for Chester, are the only ones I 
know of. These analyses, which have been published quite recently, are not at all in 
agreement with any which I have mySelf made ; among them are four analyses of 
marmalade, of which I give particulars, together with a few quotations from the 
report: *^In the manufacture of jam on a large scale glucose, or inverted sugar, is 
often used in the place of cane. But to attempt to estimate this adulteration would 
be hopeless, for in the manufacture of jam the acids of the fruit convert the cane- 
sugar, more or less, into glucose.*' 

The following analyses are then given : 


1. Marmalade 

Water. 

20-5 

Glucose. 

21-05 

Cane-sugar. 

37-77 

Ash. 

0-305 

2. 

21-8 

15-62 

34-38 

0-31 

3. ,, 

22-5 

24-39 

25-61 

0-30 

4. 

19-5 

21-73 

14-63 

0-26 


Prom the remarks quoted above, it would seem that Mr. Carter Bell is unable 
to distinguish between the product of the action of sulphuric acid on starch, usually 
known as glucose, and the product of the action of a fruit acid on cane or beet sugar, 
usually known as invert sugar. 

The sugar estimated in these analyses appears to me to be very much too low ; 
for if the last sample be taken, and the water, glucose, and cane-sugar added 
togetker, they amount* to 65*86 per cent., a figure which leaves 44*14 per cent, of dry 
fruit (the water being estimated), which is not possible. My own experience goes to 
prove that marmalades from various sources contain from 2^ to 5^ per cent, of dried 
fruit. The probability is that both the figures for water and for sugar are much too 
low, as I never met with a marmalade with so low a water as 19*5 per cent., and one 
which contained 36*86 per cent, of total sugar, more than half of which was glucose, 
would be little thicker than water. 

The following are the methods in use in my laboratory : 

Watet , — ^This is estimated by taking a fiat-bottomed porcelain basin containing 
a glass rod, and weighing into it about 7 to 8 grammes of the well-mixed marmalada 
This is warmed, and dissolved in a few c.o. of 40 per cent, alcohol From 12 to 
16 grammes of silver-sand, which has been previously dried, if necessary, are now 
weighed into the basin, and the marmalade, sand, and alcohol thoroughly mixed with 
the glass rod. The basin is then heated on the water-bath for an hour, when 5 c.c. of 
absolute alcohol are added, and the basin again heated for one hour ; after this it is 
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transferred to the air-bath and dried at 95-100® C. for thirty-six hours, or until the 
weight is nearly constant. 

Acidity : — This is estimated by weighing out 20 grammes of the marmalade, 
titrating with soda,, with phenolphthalein, or litmus-paper as indicator. The 
number of cubic centimetres used, multiplied by 0*035, gives the percentage Calculated 
as citric acid. 

Swgrars.— The following methods are the beet, supposing only cane and invert 
sugar to be present : Weigh out 65*12 grammes of the well-mixed. marmalade in a 
small beaker, add successive quantities of cold water — say, 50 c.c.— stir well, and 
decant into a 250 c,c. flask. Then transfer the peel to the flask, add basic lead 
acetate, until the solution is only slightly acid, make up to 250 c.c., and mix well. 
It is best not to add sufficient basic lead acetate to neutralize the solution, as one is 
apt to get lead in the filtrate, this being an objectionable feature, as a slight pre- 
cipitate is produced on adding acid to invert the solution which is apt to interfere 
with the polarimeter reading. The contents of the 250 c.c. flask are now filtered 
through a dry filter, and polarized at t* C. Fifty c.c. of the filtrate are placed in a 
flask, and 6 c.c. of pure, strong HCl added, and the flask is heated on the water-bath 
till a thermometer suspended in the middle of tho flask indicates 68® C. in ten 
minutes. Cool quickly to i®, and again polarize. Then, 

Cane-sugar = (this is the well-known Clerget formula). 

144 

2 

Invert sugar = (Cane -sugar - dire ct rea ding) 30 0 

If glucose be present it will be indicated by the inverted reading being 4 - instead 
of - , or, at all events, being very much smaller than usual. If this be the case, it 
will be necessary also to determine the cupric reducing power (in duplicate). 

The details of the method are as follows : Weigh out 13*024 grammes of pure 
cane sugar, make up to 100 c.c., add 10 c.c. strong HCl, and invert as before. Cool, 
take 11 c.c. of this solution, neutralize, and make up to 100 c.c. This I call 
solution a. 

Dilute 20 c.c. of the filtrate used for direct polarization, and make up to 100 c.c. 
This I call solution h. 

Take two beakers, and in each place 25 c.c. of Soxhlet's copper solution and 
25 c.c. of Soxhlet's alkaline tartaric solution and 40 c.c. of water, add to one 10 c.c. 
of solution a, and to the other 10 c,c. of solution 6. Place both over flames and bring 
to the boil in four minutes, and boil for four minutes longer, filter off the reduced 
quprous oxide, and weigh either as metallic copper or copper oxide. The cupric 
reducing power of the marmalade, calculated as percentages of invert sugar, will be 
found by. the following formula : 

Ou (or OuO) from h 

: - *4 X Ou (or OuO) from a ^ ‘ . 

-The reason- for making solution b four times as strong as solution a is tiiat the 
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floprio redueiog. power ^of a manoalaide is somewhere io the neighbonrhood of 
26 per cent. 

Oaiculation of the P^ercmtage of Qbteose. — I need hardly point out that “^^oose ’* 
is not a chemical entity, but is a mixture of maltose, dextrin, dextrose, and probably 
intermediate compounds. The following table will give the composition of com- 
mercial glucoses. The first nine are taken from a paper by Weber and McThearson 
(“Proceedings of the Bleventh Annual . Convention of the Association of Official 
Agricultural Chemists,*’ p. 126) : 

1. 2. 3. 4.; 6. 6. 7. 8. 9. XO. 

Total solids 78-9 80-1 80-8 80-3 85-6 87 4 80-0 81-1 86-6 78-9 

Hu of solids 133-3 132-9 120-6 138-4: 132-1 127-8 149-3 130-3 134-9 143-1 

Cupric re-' 

^wer°of' 
solids ... 

J 

Analysis No. 10 is by H. D. Richmond. The avemge of these ten samples, 
which may be taken to fairly represent the mean composition of commercial glucose, 
is : Total solids, 81 9 ; [aj^ of solids, 133*98 ; cupric reducing power of solids, 53*31. 

From the paper referred to, I find that Weber and MacPhearson found that com- 
mercial glucose, on the average, gave, in a solution containing 13*024 grammes per 
100 C.C., a 

Direct reading ... ... 85*45 sugar degrees. 

Inverted reading ... ... 84*9 , , 

The inverted reading is done by the method described above, which must be strictly 
adhered to, Herzfeld’s modification having given a much larger difference. It is seen 
that the change on inversion is practically nil, and therefore cane-sugar can be esti- 
mated in the presence of commercial glucose with very fair accuracy. The average 
[a]„ of the solids of commercial glucose (133*98) is practically twice that of cane- 
sugar, and it may be assumed without much error that 1 per cent, of glucose solids 
will polarize 2 per cent, of cane-sugar. When cane-sugaj: is inverted, 100 parte 
become 105*3 : 

The cupric reducing power of inverted cane-sugar is therefore 105*3. The cupric 
reducing power of glucose solids, 53*13, is practically half this, and it may be 
assumed without much error that 1 per cent, of glucose will have a cupric reducing 
power equal to 0*5 per cent, of cane-sugar. 

To calculate the percentage of cane-sugar, invert sugar, and glucose in a marma- 
lade, the following formulas can be derived from the facts above mentioned : 

-- Direct - inverted reading 

U4-J 

Inverted + ^ cnprio redacing power 

1+47-1. ^ 

100 ' 

— Glaoosfl 2(cuprio reducing power - inverted sugar). 
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It jodtidt be borne in mind thet the inyerted sugar is g^vem by all the aboya 
fortxudsB as percentages of cane-sugar inverted, and not as percentages of actual 
inyert sugar present This is done for the sake of convenience, as by adding the cane 
uid inverted sugar together the percentage of cane-sugar present vrill be given. 

As a test analysis, a marmalade, of which the composition was unknown to me, 
was made up containing : 

Cane-sugar ... ... 40*0 per cent. 

Glucose ... ... ... ... 20*0 „ 


The figures found on analysis were as follows : 

Direct polarization ... 

After inversion 
Cupric reducing power 


+ 61-2 at 16-6 C. 
-^ 18*2 
16-48 


Prom these results the composition was calculated as follows by the above formulm : 


Cane-sugar 
Inverted sugar ... 
Glucose 


j 40 0 total 

16*3 = glucose containing 81*9 per cent solids = 
19*9 per cent. 


This result seems to indicate that cane-sugar, invert sugar, and commercial glucose 
can be estimated with sufficient accuracy in the presence of each other. 

The following analyses give the composition of nearly all the best known brands 
of marmalade on the market, the results having been all obtained by the methods 
given above : 



1. 

2. 

3. 

4. 

5. 

Moisture 

33-3 

331 

27-7 

30-6 

31-6 

Sugar 

37-2 

421 

25-6 

32-6 

33-2 

Inverted sugar . . . 

25 0 

210 

41-8 

32-7 • 

300 

Acidity 

0-6 

Q-3 

0-4 

0-4 

0-5 

Undetermined ... 

4-0 

3-6 

4-5 

3-7 

4-8 


1000 

1000 

100-0 

100 0 

100-0 


6. 

7. 

8. 

9. 

10. 

Water 

31-3 

26-6 

30-0 

25-3 

31-7 

Sugar 

34-7 

36-6 

33-9 

22-8 

32-8 

Inverted sugar... 

23-9 

30-4 

11-1 

38-2 

30-4 

Glucose 

8-7 

5-0 

22-9 

116 

none 

Acidity 

0-4 

0-5 

0-4 

0-4 

0-.5 

Undetermined ... 

1-0 

0-9 

1-7 

1-7 

4-6 


1000 

100-0 

100-0 

100-0 

100-0 


11. 

12. 

18. 

14. 

IP. 

Water 

30-7 

31-1 

40-6 

28-6 

27-7 

Sugar 

19-7 

32'9 

31-4 

44-7 

44-0 

Inverted sugar... 

341 

17-9 

21-6 

21-9 

22-9 

Glucose 

18-8 

14-3 

none 

none 

none 

Acidity 

0-6 

0-4 

0-6 

0-6 

05 

Undetermined ... 

1-6 

3-4 

60 

4-2 

4-9 


1000 

1000 

100-0 

100-0 

100-0 
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Water 

* 

16. 

28-6 

Sugar 

... 

24*3 

Inverted sugar 

. . . 

42-8 

Acidity ... , ... 

... 

0-6 

Undetermined 

. • « 

3-7 

100-0 


The sample labelled No. 8 contained added gelatin or isinglass, and the sample 
No. 16 was one of Messrs. Eeiller's marmalade^ which had been kept for six years ; 
hence the abnormally high invert sugar. Nos. 11 and 12 were preserved with 
salicylic acid. The amount of invert sugar formed in a marmalade seems to be due 
to three causes ; Firstly, the amount of acid present ; secondly, the length of time 
the cooking is continued ; and, thirdly, the length of time it has been kept. The 
figures for undetermined matter vary somewhat, but as the error of separating and 
estimating a complicated mixture of sugars is thrown on this figure it is not surprising. 

Sugar is naturally present in oranges, and a correction has been applied for the 
amount of fruit-sugar present in a marmalade ; it consists in subtracting 0*1 sugar 
degrees from the + reading, and 0*3 from the - reading — that is, supposing the normal 
quantity of marmalade to have been weighed out, namely, 65T2 grammes per 250 c.c. 

In conclusion, I should like to express my thanks to Mr. H. Droop Bichmond 
for help in confirming some of the results given in this paper. 

Discussion. 

The President having invited discussion, 

Mr. A. C, Chapman inquired what assumption Mr. Boseley made in regard to the 
composition of glucose in the method he had adopted. Ordinary commercial glucose 
(a mixture of dextrose, maltose, and occasionally dextrin) varied very much in com- 
position. The proportion of maltose, for instance, might be as little as 4 or 6 per 
cent., or as much as 25 per cent. Some samples contained no dextrin at all, while 
others contained a fairly considerable quantity. It would be necessary to assume a 
constant composition as a basis for purposes of analysis and calculation. 

Mr. Hehner observed that an important reference had been made in the paper 
to salicylic acid. Salicylic acid was often found in jam, and had given rise to a good 
deal of discussion. Mr. Boseley now stated that it was added to jam solely as a 
means of adulteration, and in view of this he (Mr. Hehner) thought that its presence 
in jam might be somewhat more vigorously condemned than hitherto. ' The excuse 
that it prevented the preserve from going bad, and that it was not particularly 
harmful, might justify its being passed ; but when it was distinctly understood that it 
also afforded a means of adding water, the matter became very serious. 

Mr. L. K. Boseley said, in reply to Mr. Chapman’s question, that the basis the 
calculations had been worked out upon was the cupric reducing power of the glucose, 
and also the [a]„ of the glucose solids. He was sorry not to have had time enough to 
make this clear when reading the paper, but Mr. Chapman would understand that 
the amount of dextrin, dextrose, etc., which the glucose contained did not enter into 
the calculation, that being based on the average cupric reducing power, etc., of 
glucose. 
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NOTE ON THE VOLUME OONCENTEATION OF CONDENSED MILK 

By A. McGill. 


Thb purchaser of condensed milk, as a rule, thinks of its concentration in terms of 
volume rather than weight ; and values a pint of the article more or less highly as 
he takes it to represent ri^ore or leas than, say, three pints of the milk used in its 
preparation. A. H. Allen (see Analyst, xxi., p. 281) has given a formula for cal* 
culating, from the results of analysis, the volume concentration of any sample. His 
formula involves a knowledge of the specific gravity of the sample, and assumes the 
normal character of the milk from which the condensed article is made. 

I would suggest the solids-not-fat instead of the total solids as a basis for 
calculation of the concentration. It is mainly in the partial or entire removal of the 
fat before manufacture that condensed milks differ from each other ; and although, 
in the case of a whole milk, it makes little difference whether total solids or solids- 
not-fat is employed in the calculation, the error is very considerable when a skimmed 
milk is in question. 

The following examples, taken from the analyses of Pearmain and Moor (Analyst, 
XX., 272), illustrate this : 

T» j Concentration based on Concentration based on 

Total Solidd=12*5 per cent. Solids not-Fat- 8 5 pur cent. 

Milkmaid ... ... ... 3*85 ... ... 402 

Lancer ... ... ... 3*26 ... ... 4*74 


These figures are calculated by Mr. Allen’s formula, in which the density of 
normal milk is taken as 1, and that of condensed milk as 1*28. My own experience 
shows that most samples of sweetened condensed milk have a gravity of 1*31 to 1*33 ; 
and I prefer to use the number 1*03, instead of unity, as the average density of 
normal milk. The density of condensed milk is not easily taken upon the sample 
itself. I prepare a solution of 50 grammes to 250 c.c., and from the density of this 
solution calculate that of the original sample by the formula : 


Original density = - , 

6 -5a 


when (a) = density of the dilute milk. 


If these changes be made, the numbers already given for Milkmaid and Lancer 
brands will become 4*01 and 4*75, instead of 4*02 and 4*74 ; so that, for practical 
purposes, it is of little consequence which pair of numbers is used. If, however, the 
true density of the sample be used in calculation, while the density of normal milk 
is taken as unity, the numbers become 4*13 and 4*84 respectively. 

The formulae used may be written as follows ; 

Let n » solids*not-fat in normal milk. 

„ » solids-not*fat in samples. 

„ d » density normal milk. 

„ d . « density of sample. 

„ / «fat in milk used in manufacture. 

,, /i^.n fat found in sample. 

„ c « volume concentration. 
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Then, c«« 


nj X 

nxd 


n^xd^ „ X 


/- ”x/i - 8-6 /i ; 

Wi Wj * 

Thus, the fat percentage in the original milk used in preparing the Milkmaid 
brand is found to be 3*515. 

Laboratory of the Inland Revenue Department, Ottawa. 

JantuLiy 16 , 1698 . 


THE INSTITUTE OF CHEMISTRY. 

The annual dinne of the Fellows and Associates of the Institute of Chemistry 
took place last night at the Trocadero Restaurant, Piccadilly Circus,. The president, 
Dr. T. Stevenson (official analyst to the Home OfiBce), occupied the chair, and the 
large company present included Lord Reay, Mr. Justice Byrne, Sir J. Evans (treasurer 
Royal Society), Sir E. Frankland, Sir H. T. Wood (secretary of the Society of Arts), 
Mr. K. E. Digby, Dr. Bernard Dyer, Dr. W. J. Russell, Dr. Thorpe, Mr. T. H. Elliott, 
Mr. J. F, Moulton, Q.C., Mr. H. Kearley, M.P., Mr. H. H. Cozens-Hardy, M.P., 
Professor Dewar, Dr. J. H. Gladstone, Dr. Ludwig Mond, Mr. W. Hills (president of 
the Pharmaceutical Society), Dr. H. E. Armstrong, Dr. W. J. Sykes, Dr. J. A. 
Voelcker, Mr. Otto Hehner, Professor J. M. Thomson, Mr. D. Howard, Mr. R. J. 
Friswell, Mr. T. Fairley, Dr. Corfield, Dr. Wynter Blyth, and Mr. R. B. Pilcher 
(secretary). Mr. Justice Byrne proposed ** The Institute of Chemistry,’* and the 
President, in responding, mentioned that the register of the society now contained 
the names of 826 Fellows and 120 Associates, while there were over 180 registered 
students training for the examination at the various colleges recognised by the 
Institute. He looked forward to the time when professional chemists would be 
endowed with the power of conferring diplomas, and exercising the same restrictive 
functions as were already possessed by the professions of the law and physic. Other 
toasts followed. (Abridged from the Times,) 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

Black Pepper from Mangalore, T. P. Hanansek. {Zeit. fur Untersuch. der 
Nahr. und Oenussmittelf 1898, 163.) — Among a collection of samples of pepper 
supplied by Messrs. Lewis and Peat, of London, was a variety of black pepper from 
Mangalore, which differs considerably from the sorts usually met with. The author 
is not aware if it is on the English market to any large extent, but in Germany and 
Austria it is quite unknown. Its place of origin, Mangalore, is a town on the west 
coast of India, between Goa and Cochin, and therefore in the heart of the pepper> 
growing district. The pepper-corns are about 7 mm. in diameter, of a deep black 
colour, and either nearly spherical or somewhat egg-shaped. One hundred of the 
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papparooms weigh 8‘6 grammea They possesB a very powerful pepper taste and 
odour. The ash amounts to 8*43 per cent. The mioroscopio examination of the 
husk reveals much the same general structure as the husk of ordinary pepper. 
Illustrations are given showing the microscopic appearance of sections of the pepper- 
ooms, the cells, etc. H. H. B. S. 


Glucose in Butter. C. A. Crampton. (Jour. Amer. Chem. Soc., 1898, xx., 
201-206.)— The author states that the method found most satisfactory by the manu- 
facturers for preserving butter for export to tropical countries is by the addition of 
considerable quantities of salt and of glucose. The following table gives the results 
of the analyses of three samples of such prepared butter : 



No. 2,484. 

No. 2,448. 

No. 2,460. 


Batter exported from 

Butter exported to 

Benrre Rouge 


the United States 

Brazil and returned 

exported to 


to Brazil. 

to U.S.A. 

Guadeloupe, 

Water .. 

... 16*29 

18*93 

21*60 

Casein (N x 6*25) 

1*19 

1*06 

0*81 

Ash 

7*00 

6*19 

16*42 

Fat 

... 72*16 

69*67 

61 15 

Glucose (by difference) 

3*36 

4*15 

1002 


100*00 

100*00 

100*00 


The characteristics of the fat separated from these three butters were not 
abnormal, though the Beiohert-Meissl value of No. 2,443 was somewhat low (25-4). 
For this reason the Brazilian authorities rejected the butter, but the glucose escaped 
their notice. This butter when returned was still passable. 

A sample of the glucose used for this purpose was found by the author to consist 
of the ordinary syrup known as confectioner’s glucose. It contained 16*5 per cent, of 
water, and gave [a] 119*3. 

As to its detection in butter, it is shown that on extracting the fat with ether, 
and determining the casein by loss on ignition, the results are abnormally high and 
widely different to those obtained by calculating the casein from the amount of 
nitrogen ; whereas with pure butter the figures are in close agreement. 

For a direct determination of the glucose, 10 grammes of the butter are treated 
with successive portions of hot water in a separatory funnel, and the resulting 
solution made up to 250 c.o. A slight reduction of Fehling’s solution by this solution 
might be due to milk-sugar or some of the albuminoid substances, but any considerable 
reduction must be attributed to the presence of sugar or glucose. The optica,! rotation 
can be determined in the same solution previously clarified by means of alumma 
cream or acid mercuric niteate solutioa 

The figures given by the author show that either method gives reliable resulta 

C> A. M.- 
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ORGANIC ANALYSIS. 

A Ck>lour Beaotion of Bthylio Aldehyde. L. Simon. (Comptes rendus^ vol. 
oxxv., p. 1106; through Bev, Ohim. Analyt, app?., vol. vi. [6], p. 79.) — ^By adding 
to a dilute aqueous solution of ethylic aldehyde a few drops of trimethylamine 
followed by several drops of an almost colorless solution of sodium nitro-prusside, 
there gradually develops a beautiful blue coloration^ which is intense in the case of 
a 1 *per 1,000 solution, and apparent down to a degree of dilution equal to No 

other aldehyde or ketone substance gives this reaction, neither does pure ether, 
although the coloration appears when the latter contains of aldehyde. Ammonia 
cannot replace trimethylamine, since it prevents the appearance of the coloration, 
and destroys it if already formed. C. S. 


Colour Beaotion of Phenylhydrazine. L. Simon. {Comptes rendus^ vol. 
cxxvi., p. 483 ; through Eev, Chim, Analyt appL^ vol. vi. [6], pp. 79, 80.)— When 
phenylhydrazine solution is heated for a few moments with a few drops of an aqueous 
solution of trimethylamine followed by a few drops of sodium nitro-prusside, and by 
concentrated potash, a bright blue coloration is produced, which is greenish in 
presence of an excess of nitro-prusside, and deepens on adding the potash, and is 
converted into sky-blue if acetic acid be added as well. The coloration, which 
enables part of phenylhydrazine to be detected, is distinguishable from that 
produced by ethyl aldehyde (see preceding abstract) by its persistence in presence of 
potash, ammonia, and acetic acid; it is, however, fugitive, and disappears in about a 
quarter of an hour. Whilst alcohol, ether and ammonia do not prevent the reaction, 
chloroform and benzene retard it, as do also mineral and organic acids previous to 
the addition of potash. It appears to be exclusively characteristic for phenyl- 
hydrazine and the derivatives of the latter substituted in the aromatic nucleus. 

C. S. 


Characteristic Colour Beaotion of Cotton-seed-Oil. G. Halphen. {Anni 
Chim. Analyt, vol. iii. [1], pp! 9-11.) — The development of the red coloration produced 
by cotton seed-oil in presence of carbon disulphide can be accelerated, so as to be 
utilizable for the purposes of qualitative analysis, by the presence of free sulphur in 
the solvent, and the addition of amyl alcohol. 

Equal volumes (1 to 3 c.c.) of the oil under examination, amyl alcohol, and carbon 
disulphide containing 1 per cent, of dissolved sulphur, are placed in a test-tube, which 
is then partly immersed in a boiling brine-bath for ten to fifteen minutes. A red or 
orange coloration denotes the presence of cotton-seed-oil. If, however, no change is 
observed, another 1 c.c. of the same carbon disulphide is added, and heat again 
applied for five to ten minutes, this operation being repeated, in the event of the 
result again proving negative. As little as 6 per cent, of cotton-seed-oil can be 
readily detected in this manner. G. S. 
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Ailalysift of Fats* Melting-points of Cholesterin and Phytosterin. A, 
Bdmer. (ZeiLfilr Unterawh. der Nahr. und Qenussmittel, 1898, 81.) — The melting- 
point of cholesterin from animal sources (excluding butter) i^ctuates, according to 
most observers, between 144*5’* and 146° C., and of phytosterin from vegetable 
sources between 131*5° and 138° G. The author has made a large number of deter- 
minations of the melting-points of cholesterin and phytosterin extracted from 
different animal and vegetable sources by the method recently published by him 
(Zeit. filr Untersuch, der Nahr, und Oenussmittel^ 1898, 21-49 ; Analyst, xxiii., 42), 
and in order to arrive at as exact results as possible, he in every case repeeitedly 
recry stallized the products, determining the melting-points after each crystallization, 
until constant. The determinations of the melting-points of thirty-eight specimens 
of cholesterin from various kinds of pig-fat gave results as follows : 

First Indications First Indications 

of Melting. of Flowing. 

Minimum ... ... . 1460° 146*5° 

Maximum ... ... ... 148*0° 148*3“ 

Mean ... 146*7° 147*4° 

According to Salkowski, the melting-point of cholesterin from butter is abnormal. 
He found that, even after repeated crystallization, the product, though apparently 
quite pure and white, melted persistently at about 5° below the ordinary melting- 
point of cholesterin, a peculiarity which he explained by supposing that it contained 
a proportion of phytosterin. The author’s experiments, however, show that, if care- 
fully purified, butter cholesterin melts quite normally at 146° and over. Crude 
cholesterin prepared from butter is by no means so pure as that prepared from lard. 
It contains two impurities in considerable proportions — viz., coloring matter and 
lecithin, and while the latter is very difficult to separate, its presence has a marked 
effect in reducing the melting-point of the product. The author further observes 
that if phytosterin were present in conjunction with cholesterin, its presence would 
certainly be revealed by the appearance of the crystals. 

The determinations of the melting-points of specimens of phytosterin prepared 
from various vegetable fats gave results as follows : 

FirBt IndicationB First IndicationH 

of Melting. of Flowing. 

Minimum ... ... ... 135*5° 136*0“ 

Maximum ... ... ... 141*0° 141*5° 

Mean ... ... ... 137*5° 137*8° 

Experiments upon the^melting-points of mixtures of cholesterin and phytosterin 
showed that the melting-point of a mixture approximates to that obtained by calcu- 
lation from the melting-points of its components, though a mixture of 3 parts of 
phytosterin and 1 of cholesterin gives a slightly lower, and a mixture in the reverse 
proportions a slightly higher, melting-point than the calculated. Mixtures of 
cholesterin and phytosterin cannot be separated into their components by crystal- 
lization. 

The determination of cholesterin may be found useful for the following purposes : 

1. The detection of vegetable oils in cod-liver-oil. 

2. The detection of cotton-seed-oil in lard, etc. 
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V 3. * The detection of marganne in butter, in eaeee where the Beichert-Meiesl 
method fails. Margarine being rarely free from vegetable oils, the determination of 
phytostefih affords a valuable meahs for its detection. H. H. B. S. 


Teohnioal Analysis of Bone-fat. A. A. Shukoff and P. J. Sehestakoff*. {Chem, 
Bev, Felt u. Ha/rz-Ind,^ vol. v. [1], pp. 5-8 ; [2], pp. 21-23.) — 1. Estimation of Water . — 
The ordinary method of determination, by drying 6 grammes of fat at 100* to 110* C. in 
the oven until of constant weight, is adopted. The time occupied depends on the purity 
of the fat ; bone fats containing lime salts often require over twenty-four hours 
owing to the tenacity with which these impurities retain moisture. 

The Tate method of heating at 130* C. until the evolution of gas ceases gives 
results below the truth. When lime salts are present, the use of a current of carbon 
dioxide for accelerating drying is not feasible, owing to the frothing produced. 

2. Extraneous Admixtures . — These comprise (organic) dirt, sand, calcium phos- 
phate, and lime soaps. In the ordinary method of estimation by dissolving the fat in 
petroleum spirit or carbon disulphide, considerable differences exist in the amount of 
insoluble residue, the influential factors being the solvent, the temperature, the 
duration of the operation, and the presence or absence of water. Carbon disulphide 
dissolves more of the lime salts than does petroleum spirit, and in most cases 
reprecipitation occurs on standing or cooling. Undried fat leaves a much larger 
proportion of lime salts as insoluble residue than dried fat. 

Apart from the question whether, in view of their high percentage of fatty acid, 
lime soaps can properly be regarded as impurities (though their presence is in- 
convenient when the fat is to be converted into soap), the solution method does not 
give accurate results, and other means must be employed (see §§ 3 and 4). 

3. Ash . — This must be determined by combustion of the entire fat, and not 
merely from the residue left by solvents. The principal constituent being calcium 
carbonate and oxide, the amount of calcium can be determined by titration, and the 
amount of lime soaps by calculation from the result, 260 being taken as the average 
molecular weight of the fatty acids. When sand, calcium phosphate, etc,, are 
present, a quantitative analysis of the ash must be made, but this is seldom 
necessary 

4. Direct Estirmtion of the Pure Fat . — In place of the usual, but erroneous, 
method of determining this chief constituent by difference, the authors propose the 
following : 

About 10 grammes of fat are gently heated, with frequent shaking, for about an 
hour on the water-bath, with 3 to 5 drops of strong hydrochloric acid to decompose 
the lime soaps, and are then dissolved in 40 c.o. of light petroleum spirit. The 
solution is decanted from the acid through a tared filter, and is then distilled along 
with the (two or three) washings to drive off the bulk of the solvent, the pure fat thus 
obtained being finally dried at 100* to 110* C., with the acid of a current of carbon 
dioxide, until constant. 

The. residual acid and dirt are rinsed with water through the same filter, and 
the impurities determined therefrom. 
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Winter can be esirimated by difference to check the reeulW obtained by direct 
determination. 

5. Umaponifiable Matter . — The results furnished by the Allen and Thomson 
method are higher than by that of Morawski and Demsky, owing to the more 
complete extraction of the cholesterin. The former method, however, is inaccurate 
owing to the solution of a portion of the soap in the ether employed, and the authors 
therefore recommend the following modification : 

Five grammes of fat and 25 c.c. of 8 per cent, alcoholic . caustic soda are 
evaporated to dryness, taken up with 80 c.c. of water and extracted with an equal 
volume of ordinary ether in a separating funnel, the separation of the liquids being 
facilitated, if necessary, by the addition of alcohol, but avoiding an excess of the 
latter. After the third extraction the ethereal solution is evaporated without wash- 
ing, the residue is rendered alkaline by normal caustic soda and re-dissolved in 
petroleum spirit, which solution yields on filtration and evaporation an ashless 
residue. 

The technical importance of the unsaponifiable residue depends on the use to 
which the fat is put; for soap-making it must be looked on as an impurity and 
deducted from the total fat, whilst for the stearin industry the presence of cholesterin 
is no drawback. 

The solidifying-point of the fatty acids is determined by the original Dalican 
method. C. S. 


Precipitation of the Albumoses by Zinc Sulphate. E. Baumann and A. 
Bomer. {Zeit. fur Untersuch. der Nahr. und Gemmmittel, 1898, 106.) — In a former 
paper by one of the authors (A. Bomer, Zeit. arial. Chemie.^ 1895, 562) zinc sulphate 
was proposed in place of ammonium sulphate as a precipitant for the albumoses 
The authors have further investigated the subject, and arrived at the following 
results : 

1. If 1 c.c. of dilute sulphuric acid (1 : 4) be added to 50 c.o. of solution, the 
albumoses are precipitated as well with zine sulphate as with ammonium sulphate. 

2. Ammonium salts, tyrosine and kreatine are not precipitated by zinc sulphate. 
Leucine is thrown down in small quantities, but considering the small amount present 
in meat preparations the error is not material. Leucine and tyrosine are, on the other 
hand, both separated in considerable quantities by ammonium sulphate. 

3. The meat bases are as completely separated by phosphomolybdic acid in the 
filtrate from the zinc sulphate precipitation as they are in an aqueous solution, and 
the peptones are even more completely separated. 

4. The filtrate from the precipitation of the albumoses can be precipitated 
directly with phosphomolybdic acid, thus avoiding the error caused by the different 
nitrogen contents of the albumin and gelatin albumoses. 

6. Ammonia and kreatine are separated from solutions by sodium phosphomolyb- 
date with almost quantitative exactness. 

The authors propoile the following method for the determination of the albu- 
moses and peptones in meat extracts and peptone preparations : Fifty e.o. of solution 
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containij 2 g about 1 gramme of dry substance are freed from insoluble and ooagulable 
albumin, and mixed \^ith 1 o.c. of ^lute sulphuric acid (1 : 4) and sufficient zinc 
Bulphate added to supersaturation. The precipitate is filtered off aud washed with a 
slightly acidified saturated solution of zinc sulphate, and the nitrogen determined by 
Kjeldahrs method. In the filtrate the peptones, meat bases, and ammonia are 
precipitated by sodium phosphomolybdate. The precipitate is filtered off, and the 
nitrogen also of this determined by Kjeldahl’s method. The ammoniacal nitrogen is 
determined, either in the aqueous solution, or, better still, in a second phospho- 
molybdate precipitate by distillation with magnesia. The amount so found being 
deducted from the total nitrogen in the phosphomolybdate precipitate gives by 
difference the nitrogen present as peptones and meat bases with, under certain 
circumstances, small quantities of leucine. II. H: B. S. 


INORGANIC ANALYSIS. 

Volumetric Determination of Antimony. H. Causae. {Comptcs renduSy 
vol. cxxv., p. 1100; through Jiev, Chim. Analyt, ajjpL, vol. vi. [3], p. 31.) — The 
method is based on the conversion of antimonious acid into antiraonic acid by iodic 
acid. As reagents the author employs : (1) Iodic acid solution, containing 200 
grammes per litre, prepared beforehand in order to allow the barium iodate, almost 
always present in the commercial acid, to subside. (2) Decinormal sodium -thio- 
sulphate solution. (3) A 20 per cent, solution of potassium iodide. (4) Fresh starch 
paste. 

Antimony oxide (0*50 to 0 60 gramme) is placed in the apparatus used by Mohr 
or Fresenius in estimating iodine, and 20 to 25 c.c. of iodic acid are added, 10 c.c. of 
potassium iodide being placed in the tube condenser. On heating gradually to 
boiling, the iodine is liberated, absorbed by the iodide solution, and the iodine 
determined by titration with sodium thiosulphate. C. S. 


Estimation of Metallic Iron in Iron reduced by Hydrogen. Dr. Schmidt. 
{Vers, deutsch, Idaturf, u, Aertze ; through Bev. Chim, Analyt, apply vol. vi. [3], p. 32.) 
— 0*4 gramme of reduced iron is attacked in a 100 c.c. flask by 2 to 2*5 grammes of 
iodine (accurately weighed) in presence of 6 to 10 c.c. of water ; the iron alone is 
dissolved under these oonditions, leaving the oxida One gramme of potassium 
iodide is then added and the liquid made up to 100 c.c., the excess of iodine being 
titrated with sodium thiosulphate. C. 8. 


Contribution to our Knowledge of the Rare Earths. L. Haber. {Mofiais- 
heft fiVr Chemie, xviiij, 687.) — Tbe author has studied the behaviour of the rare 
earths to chromic acid, potassium bichromate, sodium acetate amd formate, and to 
tartaric, citric, and malic acids. The various reactions are summarized in the 
following table : 
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Obromio Acid. 

Potassium or 
Sodium 
Bitdiromate. 

Sodium 

Acetate. 

Sodium 

Formate. 

Tortario Add. 

Oltrio 

Acid. 

Mtthc 

Add. 

Tborimn • 

Precipitates 
on boiHng 
with difii' 
oulty and 
incom- 
pletely. 
Precipitate 
is orange- 
yellow and 
distinctly 
crystalline^ 

Precipitates 
easily from 
sufficiently 
diluted 
solutions 
on boiling. 
Precipita- 
tion is in- 
complete, 
and preci- 
pitate in- 
soluble in 
water. 

Precipitates 
from not 
too dilute 
solutions 
on boiling. 
Precipitate 
is white 
and crys- 
talline. 

Precipitates 
with diffi- 
culty on 
boiling. 
Precipitate 
is white 
and crys- 
talline. 

Preoiditates 
easily, but 
incom- 
pletely, on 
boiling. 
Preci]^tate 
is white 
and flooky, 
and soluble 
in sodium 
acetate and 
formate. 

Precipi- 
tates 
easily, 
like the 
preced- 
ing. Sol- 
uble in 
sodium 
acetate 
and 

formate. 

Precipi- 
tates on 
boiling as 
a white, 
crystal- 
line 
precipi- 
tate ; 
soluble in 
sodium 
acetate 
and for- 
mate. 

Zirconium 

Precipitates 
moder- 
ately, 
easily, and 
completely 
on lulling. 
Precipitate 
orange- 
yellqw 
and floclcy. 

Precipitates 
in a docky 
condition, 
very easily 
on boiling. 

Precipitates 
very easily 
and com- 
pletely on 
boiling. 
Precipitate 
is white 
and flooky. 

1 

. 

Precipitates 
very easily 
on boiling. 
Precipitate 
is white 
and flocky. 

Precipitates 
incom- 
pletely in a 
fine flocky 
condition ; 
soluble in 
sodium 
acetate and 
in excess of 
precipitant. 

Precipi- 
tates 
easily in 
a flocky 
condi- 
tion on 
boiling. 
Soluble 
in sodium 
acetate 
and in 
excess of 
precipi- 
tant. 

Precipi- 
tates 
easily on 
boiling. 
Flocky ; 
soluble in 
sodium 
acetate 
and in 
excess of 
precipi- 
tant. 

Cerium - 

Not 

precipitated. 

Not 

precipitated. 

Not 

precipitated. 

' 

i 

Precipitates 
incom- 
pletely 
from con- 1 
oentrated ! 
solutions. 

1 Precipitate < 
! is beauti- ; 
fully crys- | 
talline. j 

Not 

precipitated. 

Not 

precipi- 

tated. 

Not 

precipi- 

tated. 

Lanthanum 

Not 

precipitated. 

1 

! Not 

; precipitated. 

i 

Not 

precipitated. 

Precipitates 
incom- 
pletely 
from con- 
centrated 
solutions. 
Beautifully 
crystalline. 

Not 

precipitated. 1 

1 

Not 

1 precipi- 
tated. 

Not 

precipi- 

tated. 

Lidymium 

Not 1 

precipitated. ! 

1 Not ^ 

1 precipitated. 

Not 

precipitated. 

Precipitates 
incom- 
pletely 
from con- 
centrated 
solutions. 
Beautifully 
crystalline. 

1 Not 

I precipitated. 

i 

Not 

precipi- 

tated. 

Not 

precipi- 

tated. 

I 

Yttria- 

Not 

precipitated. 

1 

Not 

precipitated. 

Precipitates 
with diffi- 
culty from 
concen- 
trated 
solutions. 

(?) 

(?) 

(?) 

(?) 
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Thorium a^d zirooiiinm are both characterized by 
the formation of basic salts with the organic acids ; but 
whereas the thorium saJts appear to be of constant 
composition, the zirconium compounds by continued 
treatment with water undergo a gradual change towards 
the condition of hydrate. H. H. B. S. 


APPARATUS. 

A New Separating Funnel. E. Spaeth. {Zeit 
filr Unterstich. der Nahr. und Genussmittel, 1896, 96.) — 
The funnel is provided with a two-way stopcock, the 
channels of which are separate and Idistinct from each 
other. One channel is straight and the other oblique, 
and each connects with a separate efiflux tubulure, as 
shown in Fig. A. It is also provided with a stand, 
shown in Fig. B. In using the funnel it is obvious 
that, after the lower layer of liquid has been drawn off 
through the vertical channel, the upper layer can be run 
out through the other, which will be quite clean and 
uncontaminated. H, H. B. S. 




MISCELLANEOUS. 

The following article appeared in the Times of April 18, 1898 : 

“POLLUTED WATBK AND S6MERSET HOUSE, 

“ (from a correspondent.) 

“ After the experiences of Maidstone last winter, it might be expected that at least no 
obstacles would be placed in the way of the sanitary authority in dealing with all possible 
sources of danger within their jurisdiction. The public will, therefore, learn with astonishment 
that their efforts to do their duty by the community and to prevent the continued use of water 
from a dangerous source have been frustrated by the action of the local justices, with the 
aasistanoe of two Government officials attached to the Inland Revenue Department. The whole 
case is so irregular, and so important to all sanitary authorities, that it deserves the widest 
publicity. The facts are briefly these : 

“In Maidstone, as in most other towns, there are, in addition to the public water supply, a 
certain number of wells still in use. Ope of these, situated in Orchard Street, supplies four 
houses in that street which have not had the public water laid on. In the immediate neigh- 
bourhood fourteen cases of typhoid fever occurred in ten houses, distributed on all sides of the 
spot where the well is, and in dangerous proximity to it. The water, on being analysed by the 
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medical officer of health — who ia aUso analyst to the bounty of ’KeiA) and an excepti^ally 
eompctent authctrity — Showed signs, of organic impurity, not to an tuarming extent when 
takmt by themselyes, but more tfabn sufficient to prove danger when taken in conjunction wHh 
the sitnation of the well and the known defective condition of the^houee^dmns near it. The 
medical officer, guided by all lie circumstances, condemned the water for drinking purposes, as 
every competent officer must have done in bis position ; but he did not reoommend compulsory 
closure of the well, hoping to attain the same end more easily by persuasion. The wording of 
the Act pnakes it very difficult to obtain an order for oompulsory closing except on chemical 
grounds, and in this cai^ the chemical evidence was of less weight, than the other conditions, 
and, apart from them, susceptible of a more favourable interpretation. However, the sanitary 
authority, actuated by a laudable anxiety to protect the town, applied for a closing order. It 
should be observed he;^ that there is no reason why the well should not be closed, as the public 
water-supply is laid.ph in the street. The case came on for the first time on January 25, when 
it was adjonmed for the defendant’s chemist to attend. At the second hearing, on February 15, 
two chemists appeared for the defendant, and pronounced the water wholesome on chemical 
grounds, as they were quite entitled to do. The results of their analysis agreed with those of 
the medical officer ; the diffiereuce lay in his interpretation, which was influenced by knowledge 
not within the reach the other chemists. The magistrates then took a most singular step. 
They adjourned a second time, and ordered a sample to be sent to the Inland Hevehue Depart- 
ment at Somerset House. At the third bearing, >on March 15, a certificate was produced, signed 
by two officials in the Government laboratory, but not by the principal. The certificate, after 
giving the results of the analysis, which agreed in the main with those previously naade, w^ntop 
to say : ^ From a consideration of all the results of the analyses there are grounds for stating that 
tha water is not liable to contamination from the immediate neighbourhood of the well, and, 
although the water on account of its hardness could not be recommended for general domestic 
purposes, wo are of opinion that its use for potable purposes is not likely to prove injurious or 
dangerous to health.’ The magistrates thereupon dismissed the application, with costs against 
the sanitary authority. The public importance of the case lies in the fact that wells of this kind 
are one of the most dangerous and troublesome sources of disease with which sanitary authorities 
have to deal. It is difficult enough to get them closed at any time under the law, but if tbe 
analysts of Somerset House are to be made the arbiters— which is not provided by the law — it 
will clearly become injpossible. Though doubtless highly compietent in their own line, they have 
nothing to do with water, and still less to do with sanitation. By the Food and Drugs Act of 
1875 the Inland Kevenue Laboratory was appointed referee for the analysis of food and drugs 
in -disputed cases, but water is expressly exempted by section 2 of the Act. Somerset House 
therefore, has no official or legal status iu the present case. The terms of the certificate quoted 
above are a sufficient proof that it ought not to bo allowed to usurp any such status. An 
analyst has a i}erfect right to say that a sample of water submitted to him is wholesome and fit 
to drink, but no one possessing an elementary knowledge of sanitary science would venture to 
certify, on chemical grounds, that a water is ‘ not liable to contamination,' or ‘ not likely to 
prove dangerous to health.* Those are questions the answer to which depends on theoonditions 
surrounding the source of the water. .A perfectly pure water may obviously be liable to 
dangerous pollution if the circumstances favour it. The greatest authorities have long ago laid 
down the axiom, which is now universally accepted, that chemical analysis can only be accepted 
as positive evidence of danger, not as negative evidence as to its absence. To use the words of 
tbe late Sir George Buchanan : * The chemist can tell us of impurity and hazard, but not of 
purity and safety. For information about these we must go, with the aid of what the chemist 
nas been able to teach us, in search of the conditions surrounding the water sources.' The same 
principle has been further laid down by the Local Government Board in relation to wells 
precisely similar to the one in question — ^ We must go beyond tbe laboratory fm* evidence of 
any drinking water being free from dangerous organic pollution.' When a water actually shows 
traces of organic impurity, it is an astonishing subversion of established principles for any 
responsible person to give a certificate of safety, not only in tbe present but for the future, on 
the strength of analysis alone and without taking the surrounding conditions into account;' 
Considering what they are in the case of the Orchard Street well, one can only describe such a 
certificate as reckless. T):ie danger to be apprehended is that specific pollution, which there is 
reason to believe has so^ed into the ground, will gradually find its way into the well. The 
results of the three analyses confiMU that danger. There is no discrepancy between them, but 
two later ones indicate -somewhat more impurity than that originally made, and point to a 
process of progressive pollution. Tbe medical officer has recommended his committee to apply 
for the intervention of the Local Govemm^t Board, which is th^ proppr authority to dec^e 
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the 0tm ; and meanwhile the suction of the Somerset Honse analyses is to be brought up in the 
House of Oommons immediately* The interference with sanitary i^ministration of the 
country by a Ooremment department which possesses neither authority nor knowledge of the 
subject is wholly mischieTous. In Maidstone alone there are seToral other wells which ought to 
be closed, but in face of recent proceedings it is obviously useless for the sanitary authority to 
take action*’^ 

[The following table, extracted from a report by Mr. Matthew A. Adams, F.B.C.S., 
F.I.C., of the case referred -to, shows the local standard for unpolluted ragstone water, 
the results of the analysis of the water from the well condemned by Mr. Adams, the 
results of the analysis made by Mr. Gregory on behalf of the ownop of the well, and 
the results of the analysis made by the chemists of the Inland Revenue Department. 
A full copy of the report made by the Government chemists is also appended.] 


WATER ANALYSIS— REPORT. 


I Local Standard ! 

I for Ragstone ! Adams. 

I Water Conduit * Sept. 17, 1897. 
Supply. 


Gbkoory. 
Dec. 2, 1897. 


I Somerset 
! House. 
jFeb. 16, 1898. 


Total solids 

32-89 

63-6 

52*0 

54-1 

Loss on ignition 

2-51 

2*0 

? 

V 

Chlorine 

2*30 

3*4 

3*01 

2-7 

Nitrogen as nitrates 

•466 

1*14 

1*840 

1*81 

Free ammonia 

•005 

•00 

•02 

•01 

Albuminoid ammonia 

•015 

•05 

•03 

*064 

Oxygen absorbed in { hour 
„ „ in 4 hours 

•008 

•018 

•013 

•018 

•0096 

•(X)63 

Hardness, total 

17*4 

i 231 

33*6 

34-0 

„ permanent 

6*5 

i 15*6 


i 200 

Appearance in 2-foot tube 

... ! Clear p. blue 

i 

Greenish blue, 
rather dirty. 


Clear, 

colourless 

Smell 

... ; None 

None 


None 

Phosphoric acid 

... , Trace 

Slight trace. 


Trace 

Nitrites 

1 


Trace 


All results are given in grains per gallon, except free and albuminoid ammonia, which 

are in parts per million. 


Government Laboratory, 

Somerset House, London, W.C. 


The sample of water referred to in your letter of the 16th ultimo, and stated on label to 
have been obtained from “ Orchard Street,” on “ 16th of February, 1898,” was received here on 
the following day, securely sealed. The water was found to be colourless, clear, and odourless. 

We hereby certify that we have analysed the water, and declare the results of our analysis 
to be as follows ; 


Albuminoid ammonia 

Free ammonia 

Oxygen oonsnmed 

Toi^ B^dfl (dried at 212'’ F.) 
Chlorides (stated as sodium chloride) 
Nitrates (stated as nitrogen) 

Nitrites ... 

Total hardness ... 

Permanent hardness 


s=s 

•0064) 

> -SSS 

•001 } 


•009 J 

^ ... » 

54-1 ) 

.. ... =* 

4-45 } 

• 

1*81 j 

... ... ~ 

trace. 

.as 

34-0 1 

... * 

20-0 ] 


Parts per 
100 , 000 . 

Gmns per 
. gallon. 

Degrees per 
Gallon. 
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Jadging from the figures shown under the terms albuminoid^mmonia and ** oxygen 
consumed/' the water Is re^rded as of fair quality, and the results in these respects compare 
j^vourably with those obtmned from samples of water drawn from the mains of the London 
Water Oompanies during the. month of December. The {proportion of nitrates is rather high, 
but having renrd to the character of the mineral constituents of the sample, it does not 
indicate that the water is exposed to organic contamination. 

The amount of chlorides for so hara a water is not regarded as excessive. 

From a consideration of all the results of the analysis, there are grounds for stating that 
the water is not liable to contamination from the immediate neii^bbourhood of the well ; ai^ 
although the water, on account of its hardness, could not be recommended for general domestic 
purposes, we are of opinion that its use for potable purposes is not likely to prove injurious or 
dangerous to health. 

^ As witness our hands this Eleventh day of March, 1898. 

The Clerk to the Magistrates, (Signed) E. Bannister, 

Maidstone. G. Lbwin. 

[On Thursday, April 21, a question was put in the House of Commons to the 
Secretary to the Treasury on the case referred to. The following is a report of the 
proceedings.] 

House of Commons, 

Thursday^ April 21, 1898. 

Mr. Henry J. Wilson asked the Secretary to the Treasury, in view of the fact that the 
chemical officers of the Inland Revenue are appointed referees in disputed cases of adulteration 
under the Sale of Food and Drugs Act, and that water is specially excluded from the operation 
of that Act under Clause 3, would he state whether it was in any way the duty of the chemical 
officers to undertake the analysis of water for sanitary purposes, and act as ref threes in disputed 
oases ; and under what authority the chemical officers of the Inland Revenue recently analysed 
the water taken from a well at Maidstone, known as Prosser's Well, and in their report 
expressed the opinion that the water was not liable to contamination ? 

Whether, as a consequence of such report, the application to the Court to close the well 
was refused V 

Was he aware that this well is in close proximity to bouses in which no less than fourteen 
cases of enteric fever occurred during the recent epidemic ? 

And whether, seeing that the report was not signed by the chief of the laboratory, the 
action of these chemical officers was sanctioned by the responsible authority ? 

Mr. Hanbury ; Under Motion 70 of the Public Health Act, 38 and 39 Viet., cap, 56, the 
magistrates are empowered, if they see fit, to cause water of which complaint is made to be 
aniJysed at the cost of the local authority. In cases of difficulty magistrates occasionally ask 
for the assistance of the Government laboratory, and it has been the practice for many years, 
when such assistance is asked for by the Court, to undertake an analysis of the water. In the 
present instance, the jnstioes at Maidstone requested the assistance of the Government 
laboratory, and it was given in accordance with the usual practice. With regard to the latter 
part of the question, I understand that evidence as to the possibility of danger arisi^ from the 
local surroundings of the well was given before the Court by the Medical Officer of Health, and 
that the magistrates, on consideration of all the evidence before them, decided to refuse the 
application. The action of the laboratory officers was not specially sanctioned by the Board of 
Inland Revenue in the particular instance. But these officers undertook the analysis at the 
request of the magistral, in accordance with a practice which has for years existed with the 
approval of the Board. 

Mr. John Ellis : is the right hon. |fentleman aware that the report which the officers 
drew up went far in exoess of anything with which they were justified in dealing ? 

Mr. Hanbury i t think their report would go perhaps beyond their powers (hear, hear). 

[The Tivm ol April 19 draws attention to a somewhat similar case, reported in 
the Analyst for October, 1898.] 
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THE LATE LOBD PLAYFAIB, G.C.B., LL.D., P.B.S. 

We regret to announce the death, in his seventy-ninth year, of the Bight Hon. 
Lord Playfair. Before he abandoned science for politics, Lord Playfair had a close 
connection with chemistry, which in his early youth he studied at the University of 
St. Andrews and at the Andersonian Institution, Gleisgow, as well as under Graham 
at University College. He subsequently went to Giessen, where he became a pupil 
of Liebig, whom personally, as well as through his translations of the works of the 
great German chemist, he was instrumental in introducing to the British public. 
For some years he was engaged in industrial chemistry, and in 1843 was appointed 
Professor of Chemistry at the Boyal Institution at Manchester, a post which he 
retained until, in 1846, in recognition of his services on a Boyal Sanitary Commission^ 
he obtained a Government appointment, as chemist to the Museum of Practical 
Geology. After a good deal of official work in connection with the 1851 exhibition, 
he was appointed Professor of Chemistry at the University of Edinburgh, a post 
which he held for thirteen years, during which time he took an official part in various 
public duties. Towards the close of this period he entered Parliament, and has ever 
since been chiefly known in connection with social, parliamentary, and political work, 
lying outside of the more strictly scientihc pursuits of his earlier life. He was made 
E.C.B. in 1883, and created a peer in 1892. He was a founder of the Chemical 
Society, whose presidential chair he occupied many years ago. 

Lord Playfair was elected an honorary member of the Society of Public Analysts 
in 1875, in recognition of the strenuous and successful exertions which he had made 
in the House of Commons for the improvement of the Sale of Food and Drugs Bill, 
which passed into law in that year, a similar compliment being at the same time 
paid to his then colleague in the House of Commons, Dr. (now Sir Charles) Cameron. 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The monthly meeting of the society was held on Wednesday evening. May 4, in the 
Chemical S(^iety’s Booms, Burlington Hot^ie, Piccadilly, the President (Dr. Bernard 
Dyer) being in the chair. 

The minutes of the previous meeting were read and confirmed. 

Mr. H, J. Lewiu, analyst at the Boyal Victoria Yard, Deptford, was proposed for 
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Blac^ion as a member of the society ; and Mr. F. M. Wharuon^ A.LC., aBsistant to Mr. 
Ohattaway, was proposed for election as an associate. 

A paper was read by Dr. Matthew A. Adams, F.B.C.S., F.I.C., on Water 
Btipply in Belation to the Maidstone Epidemic.*’ 


WATEE-SUPPLY IN RELATION TO THE MAIDSTONE EPIDEMIC. 

By M. a. Adams, P.E.C.S., F.I.C. 

{Read at the Meeting, May 4, 1898.) 

Thb observations and experiments I have the pleasure of bringing under your notice 
to-night, however commonplace in themselves, cannot fail to have a special interest 
because of their association with, and bearing upon, an epidemic of typhoid unique 
for its magnitude in the annals of British medicine. As it will be assumed in that 
which is to follow that this epidemic was the result of the drinking of water poisoned 
by typhoid material, it is necessary in the first place that I should give at least a 
sketch of the facts that this assumption is based upon. For five-and- thirty years, 
during which I have resided in the town, Maidstone has enjoyed a reputation favour- 
able for exemption from typhoid, for the death-rate from this disease during 1879-96 
(the eighteen years of my occupying the position of Medical Officer of Health) has 
been only 121 per million, against the following rates for England and Wales and 
Kent respectively : 

r 1871-75 = 374 

and wak,^ SKiS 'f*”' { 

(1886-90 = 179 

Moreover, during the first seven and a half months of 1897 only five oases were 
reported, the last of these being an importation from Gibraltar, so that the news 
of a serious outbreak, which reached me whilst I was away on the Continent for my 
summer holiday, came as a complete surprise. The first oases to be notified were 
2 on Saturday, September 11, next day 4 more were notified, and on Monday 
another, making a total of 7 in three days. This was the first warning of the 
coming storm. Inquiries were immediately set on foot to trace any possible con- 
nection with milk or other sorts of food. At this time no suspicion attached to 
the water-supply, but as on the 16th 27 fresh notifications were received, then 
the water began to be suspected. On the 17th 26 more cases occurred, making 
altogether 64 notified in six days. These having been plotted out upon a spot map, 
it soon became apparent that the incidence of the disease was confined to certain 
parts of the town, practically to the entire exclusion of all districts excepting those 
that were supplied by a particular branch of the public water service. 

Maidstone derives its water-supply &om three sources,, as follows : 

1. From chalk springs at Cossington. 

2. From chalk springs at Boarley. 

. 3. From greensand springs at Farleigh. 
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The affected districts coincided absolutely with the Farleigh area oi supply, and as 
time went on this feature in the distribution of the disease became more and more 
noticeable, as it were dissecting the town street by street and house l>y house, in 
accordance with the distribution of the Farleigh water — so accurately, indeed, that as 
a fact one small district, to which I shall presently refer as the ** Special Area,” com- 
prising 338 houses, which in the first instance we had been led to believe was supplied 
with Gossington water, by the incidence of this disease was discovered in reality to 
have been supplied for the time being, through an oversight, with Farleigh water. 
Naturally, as time went on, a certain amount of spreading took plsM^e into other 
parts of the town by the casual drinking of the Farleigh water by the inhabitants of 
the other two water areas and by personal contagion, but the main features of its 
territorial distribution were maintained to the Cnd, as is demonstrated by the follow- 
ing completed table of incidence : 

Gossington Supply. 


District. 

i 

Houftes. 



PeraoDS. 


Number. 

Invaded. 

Per cent. 

! Population, i 

t 1 

Attacked. 

Per cent. 

To West Maidstone 

585 

12 

2-05 

2,925 

19 

0-64 

To East Maidstone 

86 ! 

7 

8-14 

; 

10 

2*32 

1 

Total 

671 

19 

2-8 

1 3,355 j 

29 

0-86 


Boarley Sui^ply. 




To West Maidstone 



- 

— 

. 

....... 

To East Maidstone 

1,410 

63 

4-46 

7,050 

69 

0-97 

Total 

i 1.410 

63 

4-46 ! 

7,050 

69 

0-97 


Farleigh Supply. 




To West Maidstone 

1,618 

435 

26-8 . 

1 8,090 1 

673 

8-32 

To East Maidstone 

1,960 

547 

27-9 i 

mmm 

776 

7-92 

Special Area 

338 

95 

. 28-1 

1,690 

134 

7-92 

Total 

3,916 

1,077 

27-5 

19,580 

1,683 

8-08 

Grand Total 

5,997 

1,159 

19-32 1 

29,985 

1,681 1 

6-60 


From which we learn that there are 5,997 houses in Maidstone supplied by the Water 
Company — 671 of these with the Gossington water, 1,410 with the Boarley water, 
and 3,916 with the Farleigh water. Of the 671 in the Gossington area, 19 ( = 2-8 per 
cent) were invaded ; of the 1,410 Jiouses in the Boarley area, 63 ( = 4*46 per cent.); 
and of the 3,916 houses in the Farleigh area, 1,077 (= 27*5 per cent.) were invaded. 
Then as regards persons : out of a population of 3,355 in the Gossington area, 29 
(«0*86 per cent.) were attacked; of the 7,050 in the Boarley area, 69 («0*97 per 
cent.); whilst of the 19,580 in Farleigh, 1,583 (ax 8*08 per cent.) were attacked. 

Furthermore, when we break up the districts of supply into sub-districts, we 
notice the fates of invasion of houses and attacks upon the respective populations are 
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m irregular as can be, so far as they relate to the Oossington and Boarley areas, but 
just the reverse in their relation to the Farleigh area. For instance, the rates of 
invasion of the houses in the Oossington sub-districts and the Boarley district were 
3*06, 8*14, and 4*46, whereas in the Farleigh district they were 26*8, 27*9, 28*1, 
Mark you, the special a/rea which (as already said) was originally supposed to have 
received its supply from the Oossington springs by the rate of the invasion of the 
houses led to a special investigation, whereupon it was discovered that, owing to a 
temporary exigency of the service, this special area for the time being was supplied 
from the Farleigh springs, with which service, as you see by the rates, it exactly 
corresponds. In the same way the same contrasts are manifest in regard to the 
persons attacked ; whilst in the Oossington and Boarley districts the rates of attack 
vary tremendously (0*64 per cent., 2*32 per cent., and 0*97 per cent.), in the Farleigh 
they are practically identical (8*32 per cent., 7*92 per cent., and 7*92 per cent.), 
clearly showing that whilst the agent of mischief in the Farleigh district had been 
equal and uniform in its operation, such had not been the case in the Oossington and 
Boarley districts. In other words, the cause of the mischief had been the habitual 
drinking of the Farleigh water by the inhabitants of the Farleigh district, and the 
casual drinking of the Farleigh water by the inhabitants of the Oossington and 
Boarley districts. 

I think I have now said enough to justify the suspicion which fell upon the 
Farleigh water, and, the suspicion having been aroused, samples were collected for 
analysis on September 19, 20, and 25. I may here remark that this Farleigh water 
is itself a compound water, the joint produce of a number of springs derived from the 
Hythe beds of the lower greensand situated right and left of the river Medway, 
which is their natural drainage outlet. Composed simply of subsoil water, these 
springs emerge at the junction of the greensand with the underlying Atherfield 
clay, and have been in use for the public water-supply for very many years. In the 
pursuit of my official duties I have made periodical analyses of the joint product of 
these springs for a space of twenty-five years, but until the time of the epidemic 
never of the individual springs separately. These periodical analyses have shown, in 
later years at all events, very great constancy of composition, so that we had come 
to regard the Farleigh source as thoroughly trustworthy. We have still another 
public water-supply in Maidstone, the property of the town, as distinct from the 
property of the Water Company, called the Conduit Supply. This comes from a 
source exactly similar to that of the Farleigh springs. A long series of periodical 
analyses of this water shows its composition to be practically invariable. For this 
reason I have made the Conduit water serve as my ** local standard” for purity 
of greensand, or, as we say locally, Eagstone water, to which all waters in our 
neighbourhood derived from that formation, if pure, should strictly conform. As all 
the conclusions relating to the analyses which I am now about to submit to you are 
based upon a comparison with this local standard, I have inserted the figures relating 
thereto in the first column of the table of results of the analyses. Before entering 
upon a consideration of the figures of the analysis, it is proper I should state that, 
to the best of my judgment, the poisoning of the water commenced about August 17, 
and terminated about September 25 ; that it was at its worst during the last four 
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August and the first foor days of September ; and, further, that, judging by 
dates of attack, and making allowance for the period of incubation, the violence 
of the epidemic had long passed when the first sample of water was collected. 

Amlyses of the Farleigh Waters. — ^The periodical analyses, which had formerly 
been made once a fortnight, for reasons of economy were cut down by the borough 
authorities to once a quarter, and the last occasion on which the Farleigh water was 
analysed previously to the outbreak was on June 25, with the following results : 



Standard. 

June 25. 


T&tal solids 

32-890 

33-900 

grains per gal. 

Chlorine ... 

2-300 

2-500 

it ti 

Nitrogen as nitrates. . . 

0-466 

0-570 

a tt 

Free ammonia 

0-005 

0-010 

pts. per mill. 

Albuminoid ammonia 

0-015 

0-010 

>9 

Oxygen absorbed in a quarter of an hour 

0-008 

0-009 

grains per gal. 

Oxygen absorbed in four hours 

Totsd hardness 

0-018 

0-012 

99 99 

17-400 

16-800 

99 it 

Permanent hardness. . . 

6-500 

8-000 

99 a 


The main difference from the standard was 1 grain per gallon in excess of total 
solids, 0*2 of a grain chlorine, and 0*1 nitric nitrogen. Though the total hardness 
was a shade less, the permanent hardness was degrees more, in consequence 
of the increased nitrates. From a consideration of these figures, I think we shall 
agree that the variations from the standard were but trifling, and in no way 
calculated to create alarm. Unfortunately, the quarterly arrangement was the 
reason of no further analysis being undertaken until after the outbreak — in fact, 
not until September 19, when suspicion had fallen upon the water. Then, of course, 
careful inspection of all the springs that contributed to the Farleigh supply was 
immediately set on foot, and samples collected for analysis from each of them. Mean* 
while, the most suspicious of the springs, so far as local appearances went, were cut 
off. The results of the analyses of these various samples, together with the cor* 
responding figures of the local standard, are set forth in the table on pages 154, 155, 
a comparison with which shows the total solids to be in excess in almost every case, 
sometimes to a considerable amount. The chlorine^ though never a largo item, shows 
excess in a few instances, but it is as often low as it is above the standard. Nitrogm^ 
as nitrates and nitrites, in every case but one shows excess, often very great excess. 
Free ammonia was either absent or exhibited a mere trace. Albuminoid ammonia, 
in all but seven instances, was an inconspicuous figure ; in five cases it showed in 
considerable, but never in remarkable, excess. Oxygen consumed was never in sub- 
stantial excess. The ha/rdness, especially the permanent hardness, was practically 
always in excess, except in the case of the Ewell springs. Phosphoric acid showed 
considerable or large excess in only about four instances. 

Physical Appearance, — ^The Tutsham-in-Fields water alone was conspicuously at 
fault. In about three other instances there was noticeable greenish opacity, but 
nothing to attract particular attention. The appearance of the residue both before 
and after ignition in many instances gave occasion for remark. By faor the most 
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and most frequent variation from the standard was th6 excess of nitregei^ 
asisitrates, and I invite your special attention to this feature of the analyses for 
reasons which will be more apparent by-and-by. 

For the present I must leave the chemical aspect of the question, and ask you to 
follow me in the consideration of certain meteorological events that appear to have 
had a most important bearing upon the cause and method of the pollution of the 
water. For many years past I have recorded the daily fluctuations in the level of the 
subsoil-water ; these observations led me to discover the occurrence of certain unusual 
features concerning the fluctuations that occurred during last August, exactly cor- 
responding with the occurrence of the typhoid outbreak. These I will endeavour to 
make clear to you. In diagram No. 1 three sets of facts are exhibited by a graphic 
method drawn to scale. In the lower part we have the daily record of the sub- 
soil-water in feet ; upon this, in black, is seen the rainfall in inches. At the 
upper part of the diagram are recorded the cases of typhoid referred to the dates 
of attack. 

For the present it is my desire that your attention be confined to the lower part 
of the diagram, to the records of the subsoil-water levels and the rainfalli and the 
points I more particularly wish to discuss with you are : the general contour of the 
ground-water level, the factors that are instrumental in raising or depressing the 
level, and the interpretation of certain abnormalities Which, as we shall see, exactly 
coincide with, and, as I shall endeavour to show, were instrumental in causing the 
epidemic. In the first place you will observe that the ground-water level was at its 
highest in February and at its lowest in November, that it exhibits, speaking 
generally, a more or less gentle and uniform fall during the intervening eight months, 
with certain interruptions about which I shall have more to say by-and-by. 

The rainfall, which, by the way, was remarkably scanty — in fact, the lowest 
recorded since 1870, being only 19*73 inches, against a twenty years’ average of 25*9 — 
was distributed in such a manner that a great part of June, the whole of July, and 
the first six days of August — the hottest part of the year — were almost rainless. Of 
course, the level of the subsoil water is in great measure, but by no means wholly, 
dependent upon the rainfall. Two other factors have great influence upon it, viz., 
evaporation, caused by sunshine and wind, for one ; and plant-life, causing absorption 
and dissipation, for another. A critical examination of this and similar diagrams 
relating to other years affords evidence that the water-level is usually at its maximum 
height during the early months of the year, and commences its descent in April, 
after the vernal equinox, when plant-life begins to be active ; and the sinking con- 
tinues through the summer solstice so long as light abounds and plant-life continues 
vigorous, even in spite of rainfall, until the autumnal equinox, when the earth enters 
the winter solstice at the end of September. Then, or at the beginning of October, 
a rise usually sets in, though such was not the case in 1897, for we find the descent 
continued till November 28— but last year was altogether a most exceptional year. 
Of course, this order of events is liable to a temporary interruption, and the curve is 
sulqeot to more or less distinctly marked irregularities by the occurrence of rain, and 
it ia to the minor details of this matter I would now ask your special attentioix 
Let ns begin with the year. Between January 4 and 10 there was a pretty ocmsider- 
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Mb rainfail, and its effect upon the water-level can be traced in the rise commencing; 
cm the 8th ; during the last two days in January and the first five days of Februaiy 
a large mass of water fell, and the consequent effect is far more obidous ; up went 
the subsoil-water till it reached its maximum on February 11 ; a small, sharp and 
temporary rise followed a sudden and copious rainfall during the first two or three 
days of March, but, in spite of the fact that March, with seventeen days of rain, 
proved a wet month, the sun having gained power, a check was set upon the further 
rise of the ground-water. During April, its fourteen days of showery weather not- 
withstanding, down went the subsoil- water, chiefly owing to the vigour of plant-life, 
so that by the end of May, though there had then occurred a whole week of heavy 
rain, the water-level continued to sink rapidly. On June 8 there came a very heavy 
fall (nine-tenths of an inch), all within a few hours, but, mark you, only a slight im- 
pression is produced. The rest of June, and practically the whole of July, and the 
first six days of August, were rainless ; on August 7 and 8, two most momentous 
days for Maidstone, something less than half an inch of rain fell, but, as a conse- 
quence, behold the prodigious rise in the subsoil-water level. On the 15th and 17th 
there was more fall, and the level continued to rise. On the 18th still more rain, but 
mark that, instead of a further rise, the ground-water began to descend, and continued 
to do so in spite of more rain on the 20th, 24th and 26th, the descent being as rapid 
as the previous ascent had been, even though the rainfall on the 26th, on one day 
alone, was greater than that which fell on the 7th and 8th together, when such an 
amazing effect had been produced. During the last three days of August and 
the first day of September about three-quarters of an inch of rain produced another 
considerable, though less conspicuous, rising, which, like its precursor, soon subsided. 
After this a marked rise could not be maintained even by the considerable rains of 
September 6, 18 and 19, nor restored by one of the heaviest rains of the year, on 
the 29th. 

Now let us look into the explanation of all this : Geologically, Maidstone is 
situated at the junction of the lower greensand with the Atherfield clay, where the 
constituents of the two rocks mingle, so that our soil and subsoil consist of sandy or 
clayey loam, according to the circumstance of the exact situation. At this point it 
is essential 1 should remind you of a remarkable property exhibited*by clay rocks. I 
allude to the circumstance peculiar to clay — that it expands in the moisl< condition 
and largely contracts when dry ; moreover, when greatly desiccated, it becomes hard 
as a clinker ; as a consequence, in times of drought, under this latter condition clay 
soils are liable to become fissured ; and as a fact, established by personal observation, 
during last summer’s drought 1 found wide cracks into which a stick could be thrust 
3 feet deep into the subsoil without reaching bottom ; how deep the cracks went 
I have no idea. With this condition of things, it is obvious that the rains of August., 
instead of penetrating into and being absorbed by the soil and subsoil could, and would 
tend to find a direct road through the cracks straight away into the subsoil springs, 
accumulating in the first instance in the cracks between the desiccated fragments 
without being absorbed into the mass of the soil, thereby quickly, though temporwily, 
rusing the level of tine ground-water, that is to say, in the spaces between the 
fragmeuta of the cracked soil ; but so soon as absorption of the water into the 
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nsiiiSB of the soil took plaoe, the adventitious rise would give way to subsidence, 
and thereby the water level would sink as quickly as it had risen. About a fort- 
night later these phenomena were repeated, with this difference : we find that 
though the rainfall was much greater, the effect was much less, because the surface 
induration of the clay fragments having already been overcome by the earlier 
rains, capillary absorption had in a measure been restored to its normal con- 
dition. In connection with this branch of the subject there are many interesting 
points of detail that one would like to dwell upon, such as a comparison of the various 
effects of similar rainfalls in different conditions of the soil. For example, compare 
the rain of August 7 and 8 with the almost exactly similar fall on September 18 and 19, 
producing in the earlier case a tremendous rise, because of the dry, cracked state of 
the soil — in the later case, when the soil was moist and the cracks had closed up, 
producing no sensible effect at all. But time presses, and we must pass on to a 
consideration of the upper part of the diagram. There we have depicted the cases of 
typhoid according to their dates of attack. In order to make the occurrence of the 
two sets of events — that is to say, the pathological and meteorological ; the typhoid 
and the movements of the ground- water— comparable, a proper allowance must be 
made for the period of incubation of typhoid : fourteen days is reckoned an average 
period, but it varies considerably. In addition to the fourteen days for incubation, 
a day or two must be allowed for the water to get to the consumer, so that in the 
diagram I have set back the typhoid manifestations sixteen days. This should bring 
the two sets of events approximately into relation as regards time. It is practically 
certain that in the mass of cases recorded there must be some with short incubation ; 
of course, it is impossible to distinguish between these and those of average incu- 
bation, so that the few scattered earliest cases as they appear in the diagram are 
those having short incubation, and consequently set too far back. Be that as it 
may, except for the two or three earliest cases, the commencement of the epidemic 
exactly coincides with the summit of the first rise, and the acme of the great mass 
of the disease coincided with the summit of the second rise. These coincidences are 
more than curious ; surely they stand related to one another as cause and effect. 

Allow me to recapitulate the facts: We have a subsoil-water stored beneath a 
loamy clay, situated in a highly-cultivated district, where heavily-manured crops are 
grown, and where many people are employed in the cultivation and gathering of fruit 
and hops. The surface is necessarily bestrewn with effete organic matter, and exposed 
to casual pollution by the workpeople employed. An unusual drought occurs, giving 
rise to cracks in the soil and subsoil. We have physical evidence of the rapid passage 
through to the subsoil water-level of the surface-water derived from the rains of 
August 7 and 8. Chemical analyses bear evidence that the ordinary natural processes 
of purification are in abeyance. A six days' pause from rain follows ; polluting specific 
matter is retained in the cracks of the soil and subsoil hot from the summer's sun ; 
incubation of the putrefying and specific organisms takes place in the dark, moist 
subterranean recesses, the cultivation process being promoted by the showers that fell 
on the 16th, 17th, 18th, 20th. Then comes another pause, during which an abundant 
crop of organisms is produced, followed in six and more days later by heavier rains, 
which carry the pathogenic products into the ground-water, out by the springs, 
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straight away into the public mains, and, as a consequence, the epidemic immediately 
follows. 

It appears to me the chain of causation and efifect is complete. I should like 
to make a further use of these reflections. We all know what a difficult and 
responsible problem the interpretation of a water analysis for sanitary purposes 
often is, and anything that will help to a rational understanding of the natural 
causes of dangerous pollution is sure to be welcome. Moreover, if by an appli* 
cation of the rationale we can lead up to a natural generalization, it cannot 
fail to be of some use. Now, the diagram before you exhibits an ideal .section 
of soil and subsoil, such as we have been contemplating. The surface is 
supposed to have been polluted by the deposit of efl^ete animal matter, and 
the idea is to represent in outline the natural processes concerned that tend 
for and against the purity of the water that accumulates and flows beneath. 
At the outset, I would remind you that three distinct sets of operations are 
engaged in the protection of ground-water against organic pollution. First, there 
is the action of putrefying organisms ; second, the action of nitrifying organisms ; 
and third, the action of plants. Crude complex organic matter is first broken up 
into simpler organic matter; this is then mineralized into nitric, nitrous, and crrbonic 
acids, and finally the nitrates are removed by plants. When these three opera^^ons 
are fully accomplished, water, however much polluted in the first instance, in the end 
is rendered pure and wholesome. In the main, the several operations are executed 
at successively deeper situations in the soil, and for convenience we may contemplate 
three distinct zones, each the seat of its appropriate function. The uppermost we 
may designate the ** danger zone” — where the putrefying organisms are at work, 
converting the crude animal matter into leucine, tyrosine, toxalbumin, etc. The 
next we may style the ** risky zone,** where mineralization goes on, but where con- 
version is not complete, where the roots of plants take up the mineralized 
products, but also where the harmless and the poisonous products mingle. 
Beneath this we come to the “ safe zone,** where the water it contains is found 
to have been purified not only from all organic matter, but also more or less 
completely of all of its nitrogenous products In Nature, of course, the situation 
of these zones is not fixed, but varies according to the exigencies of the climate, 
as I have attempted to portray in the diagram. It follows, therefore, if the 
foregoing propositions are correct, that the presence of an abundance of nitrates in 
subsoil-water in most cases is significant of risk, because it shows the water to be 
derived from the ** risky zone,” and implies the possibility of its coming from the 
** danger zone,” and the certainty that it is, at least in an unrenewed condition, 
charged with the products of oxidized organic pollution. Eemember we are con- 
templating subsoil-water ; and I would here remind you that there is nothing to show 
that pathogenic live organisms are acted upon by the nitrifying organisms. For 
aught we know to the contrary, these latter only act upon dead organic matter ; and 
so far as cholera and typhdid organisms are concerned, such protection as the soil 
can afford is rather of the nature of filtration than destruction. I now come to the 
last point I wish to discuss with you ; it is one that has arisen out of the ground- 
water observations. We are all familiar with the circumstance that disorders pro- 
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pagateS by the faBoal pollution of water, such as cholera and typhoid^ are very 
commonly, though not always, liable to be preceded by what is called ** premomtory 
diarrhma.** This association, because of its uncertain occurrence, seems to be due 
to some, as yet undiscovered, extrinsic cause. In our case the epidemic was preceded 
by premonitory diarrhoea. Suddenly, before the earliest typhoid attacks occurred, 
the town was flooded by complaints of violent diarrhoea (see diagram No. 2) of quite 
a different sort from ordinary summer diarrhoea — in fact, more like that produced by 
poisoning, I have endeavoured to obtain accurate information concerning these 
occurrences, and certain of my medical friends have furnished me with particulars 
which show a correspondence as respects time between the symptoms of this illness 
and the first rising of the subsoil- water ; but they also show that as the typhoid 
epidemic advanced the diarrhooal attacks subsided, from which it is but natural to 
infer that the water drunk by the people of Maidstone contained, temporarily only, a 
poisonous material capable of producing diarrhoea. Now, I suggest that toxalbumin 
was the cause, and that this material, having accumulated on the surface of the soil 
and within the danger zone, was washed down by the early rains of August in an 
unaltered condition through the risk zone without being nitrified, and so into the 
water that was being drunk during the early and middle part of August. Having 
regard to the physical condition of the soil and subsoil at this time, it seems quite 
possible ; this material being soluble, we can readily understand th^t it would be 
easily and quickly washed through the subsoil, and that its effects would be spent in 
the early stages of the epidemic. On the other hand, the typhoid bacteria, being 
particulate and probably few at the start, might lodge in the dark recesses of the 
warm subsoil, there multiply by incubation during the interval between the two 
uprisings of the ground-water, and eventually be flushed forward by the rains that 
produced the second rise. This, it appears to me, is a reasonable explanation of the 
order and character of the events, of the premonitory diarrhoea, and the subsequent 
explosive outburst of typhoid. Though I have no physical evidence to substantiate 
it, this theory accurately fits in with the observed facts. The difficulty of obtaining 
experimental evidence, I imagine, would be very great, nevertheless ; and I think 
you will agree with me the problem is of sufficient interest to deserve investigation 
from a chemical as well as an etiological point of view. 

In this record of my experiences you will readily find subjects for discussion ; in 
order, however, to give a practical turn to the matter, allow me to gather together in 
the form of propositions some of the principal points : 

(1) That the recorded facts unmistakably inculpate the Farleigh water with the 
cause of the epidemic, and that the result was brought about by the unusual 
lueteorological circumstances in the manner suggested. 

(2) That the medical history of the epidemic indicates the presence of two sorts 
of poison in the Farleigh water, the one of a chemical toxic nature causing the 

premonitory diarrhoea,” another of a biologic nature, causing typhoid. 

(3) That the most conspicuous features of the chemical analyses are (a) a large 
excess of nitrogen as nitrates, (b) a comparatively small excess of albuminoid 
ammonia, (c) a remarkably small amount of oxidizable matters. 

(4) That this occasion affords another illustration of the impossibility of formu* 
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kiing an artificial standard for the chemical constittition of potable water that can 
serve as a basis upon which to found a correct judgment as to its sanitary whole- 
someness without other considerations being taken into account. 

(5) That a better, simpler, and more natural basis is attained by the establish- 
ment of local standards. 

(6) For this purpose, especially in the case of public water-supplies, it is essential 
that frequent analyses be made at short intervals, at all seasons, with or without 
bact^ological observations. 

(7) That continuous observations should be made and records kept respecting 
the meteorological phenomena, especially the* movements of the subsoil- water and 
the rainfall, these being desirable in every case, but absolutely necessary where the 
supply is derived from the subsoil. 

(8) That apart from ordinary considerations due to the natural mineral con- 
stituents, a water that is of stable composition is wholesome ; on the other hand, 
instability of composition, whatever the fluctuations may be due to, denotes risk. 

(9) For the reasons adduced, the presence of nitrates or nitrites among the 
mineral constituents, unless there be some local geological explanation thereof, is in- 
dicative of risk — past, present, or future. 

(10) That it is desirable that research should be directed to the chemical and 
physiological processes associated with filtration ; among other things, to determine 
what happens to living pathogenic organisms. Are they attacked and destroyed 
under any, and, if so, what, circumstances ? 

In bringing this paper to a close, I must apologize for having spent so much 
time over the physical facts ; but, if I am not mistaken, they lead to considerations 
that have not received the attention they require. According to my view, it has 
been too much the custom to look upon the analysis of water as having for its 
sole object the detection of pollution dangerous or injurious to health, whereas 
it ought to be the chief function of the sanitarian, whether he be chemist, medical 
ofiScer, or water engineer, to prevent water from becoming dangerous or injurious, to 
anticipate pollution, and give warning of the approach of such. Surely the first step 
in the realization of this purpose is to ascertain the mechanism, so to speak, of its 
occurrence. This communication is intended as a contribution to that end, and, if 
in any sense successful, I hope it may stimulate to further observations, and perhaps 
assist in the interpretation of the chemical results of the analysis of water for 
sanitary purposes. 

Discussion. 

The Pbissident said that all of those present had probably to some extent 
familiarized themselves with the general subject of the Maidstone epidemic and its 
relation to water-supply through the abstracts of the reports of Dr. Adams and 
Dr. Washbourn which had appeared in the press. He was sure, however, that this 
paper would give them a much clearer and more instructive idea of the subject. 
The paper, no doubt, raised some debateable points ; but however different individual 
opinions on some of the points might be, it would be generally agreed that Dr. Adams 
deseed hearty thanks for the very lucid way in which he had presented the facts 
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and views set forth in the paper, and that he had rendered very great service to the 
town of Maidstone by his work in the matter. The connection between the rainfall, 
the subsoil water-level, and the outbreak of the epidemic had been very lucidly 
demonstrated, and the chain of evidence all through seemed to be conaplete. The 
latter part of the paper, however, contained matter which at the present time might 
be regarded as almost new. Formerly the general opinion was that the danger from 
drinking polluted water was due actually to poisonous organic matter. Gradually 
that was given up, and the dangers attributable to drinking polluted water had been 
generally recognised to be due, not to dead organic matter, but to living organisms, 
which exercised pathogenic functions within the system. According to the view 
which Dr. Adams put forward, it was suggested that there was something in the 
older theory, after all, and that actually poisonous substances (presumably produced 
originally by micro-organisms, but already existing in the water) might be introduced 
— “in bulk,’* as it were — into the human system, instead of being developed by the 
bacteria after the consumption of the water. If this were really the case, one would 
expect to get some evidence of it in the shape of a rise in organic nitrogen ; and for 
the examination of the view held by Dr. Adams, it was certainly unfortunate that 
there was not an analysis of the water at the earlier period, during which these 
substances might have been present, and when it could have been seen if there was 
an excessive quantity of albuminoid ammonia. But thanks to the zealous desire 
of the Maidstone Corporation to exercise small economies in order to keep down 
the rates, they were deprived of what might have been valuable information in the 
examination of this particular theory. What Dr. Adams had said with regard to 
local standards was most important, and also what he bad said as to the very great 
value of nitrates as an indication of pollution, the latter point being noteworthy in 
view of a recent matter in which Dr. Adams had been concerned. Dr. Adams had 
lately condemned a well at Maidstone which was shown by chemical analysis to be 
grossly polluted, and which was close to drains in the neighbourhood of several 
typhoid-infected houses. The magistrates sought confirmation of Dr. Adams’s 
opinion, in view of its being challenged, by an appeal to the Government chemists, 
who in their report pointed out that the water as to albuminoid ammonia and oxygen 
absorbed compared favourably with water drawn from the London water companies, 
but also that it contained 1*8 grains of nitric nitvogcfi per gallon (equivalent to nearly 
7 grains of NaO^). They stated, certainly, that this proportion of nitrates was “ rather 
high,” but that, having regard to the character of the mineral constituents of the 
sample, this did not indicate that the water was exposed to organic contamination ; 
and they expressed their opinion that the use of the water for potable purposes was 
not likely to prove injurious or dangerous to health. A comparison of the water with 
the “local standard” for unpolluted water in the neighbourhood would surely have 
rendered such a report impossible. Dr. Adams had said nothing in the paper about 
the bacteriological side of the investigation of the Maidstone epidemic ; but Dr. 
Washbourn was present, who had worked side by side in the matter with Dr. Adams, 
and any remarks which he might make from this point of view would be listened to 
with interest. 

Dr. J, W. Wabhboubn said that he thought it would be generally accepted by 
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the Society that this epidemic was produced by the Farleigh . portion of the Maidstone 
water-supply. The evidence which Dr. Adams had brought forward in favour of that 
view was most conclusive. Chemical analysis had shown beyond question that the 
water had become polluted in some way or other with organic material, and the only 
question likely to be discussed in this connection was as to whether the organic 
material was of a vegetable or animal nature. With regard to the bacteriological 
examination, he might say that an examination was made of a large number of the 
springs making up the Farleigh supply. The first question to decide was whether the 
water contained any typhoid bacilli. The result of the examination in this direction 
was entirely negative, and this he attributed to two facts. In the first place the 
examination was, as had been pointed out by Dr. Adams, undertaken at a time when 
it was very likely that the typhoid bacilli had disappeared : and in the second place, 
the examination was not commenced until the epidemic was at its height, by which 
time it was very likely that the pollution had passed off. As the incubation period of 
the disease was about fourteen days, the examination ought to have been made at 
least a fortnight, if not three weeks, earlier. That was probably one reason for the 
negative nature of the results obtained. The other reason was no doubt the fact that 
the methods at present available for detecting the typhoid bacillus in contaminated 
water are very imperfect. He did not know of a single instance in which water 
suspected of conveying typhoid fever had been definitely proved to contain the typhoid 
bacillus. On several occasions it had been stated that typhoid bacilli bad been found 
in drinking-water, but most of these examinations were made at a time when the 
methods adopted for distinguishing the typhoid bacillus were not sufficient to 
distinguish it from other allied bacilli. The best instance in which an examination 
with the object of detecting the typhoid bacillus seemed to have been carried out 
according to modern methods was that of experiments made by Kemlinger and 
Schneider, who found typhoid bacilli, or at any rate bacilli having the characters of 
the typhoid bacillus, in a large number of samples of water and soil. In fact, the 
very large number of instances in which they found the typhoid bacillus looked 
suspicious, and the account given in the journal of the Pasteur Institute of the 
character of these bacilli was not sufficiently detailed to enable definite conclusions 
to be drawn. The next step in connection with the Mfiidstone water was to examine 
and enumerate the bacteria present. The number of bacteria found in water was of 
itself not of very great importance, though he thought that if a water was constantly 
found to contain a large number of bacteria, it might be taken as certain that it was 
polluted, not with animal matter necessarily, but with material of some kind from 
the surface. The surface of the soil contains a large number of bacteria, but the 
further down one goes, the fewer one finds, until the deepest layers are found to 
contain no bacteria at all. If a water was pure, it would contain very few bacteria, 
but a water might contain only a few bacteria and still be liable to contamination. 
On the other hand, a fairly large number of bacteria might be found in a water which 
was not polluted. Water that had been stagnant for some time in a well would, 
when it was first pumped up, contain a large number of bacteria, the fact of the 
matter being that the bacteria had sunk to the bottom, forming a sediment which 
would be drawn up by.the first pumping. In judging the purity of a water from the 
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number of bacteria it contained, it was necessary to be very careful, although, as he 
had said, if a large number of bacteria was constantly found, it might be taken that 
the water was bad. The character of the bacteria, however, was of the greatest 
importance. No doubt waters from different sources had their own special bacterial 
flora, but certain bacteria might enter into water from animal excreta, these bacteria 
mostly belonging to the group of organisms known as Bacillus coli cofftwwuis* 
These bacilli were found in large numbers in the intestinal contents of almost all 
animals, and they could be distinguished from somewhat similar bacteria which were 
present in pure water. The bacteria present in pure water which resembled coli 
were bacteria belonging to the Aqmtilis sulcatus group. They could be distinguished 
quite readily from coli bacilli, among other points, by the fact that they did not grow 
at the temperature of the body, or only grew very feebly at that temperature. The 
coli bacilli, on the other hand, grew readily at this temperature. 

The intestinal contents of animals, human or otherwise, contained a large number 
of different varieties of coli, some coagulating milk quickly and some slowly, some 
producing more acid than others, and so on. In fact, in all intestinal evacuations, 
there were to be found what were called a-typical coli bacilli, which differed from the 
ordinary text-book description in some minor points. There was no evidence that 
coli ever occurred in water that had not been contaminated with animal matter. 
Water contaminated with vegetable matter and upland waters did not contain coli, as 
far as was known. Whenever the coli bacillus was found in any numbers, it meant 
contamination with animal excreta. In saying that water contained coli bacilli, he 
meant in fairly large numbers, since animal excremental matter was very widely 
distributed, and consequently coli bacilli were also widely distributed ; so that in 
examining a large quantity of water, one might now and then meet with one or two 
colonies, the occurrence of which would not be of any significance, but due merely to 
accidental causes. A large number, however, say 60 per c.c., would definitely show 
a water to be contaminated with animal excreta, such as he bad found to be the case 
in one of the springs which supplied the Farleigh water. The presence of these 
coli bacilli simply meant that the water was contaminated with animal excreta. It 
did not necessarily indicate human excreta, but it did indicate that the water was 
contaminated with animal excreta, and that it was thus liable to contamination with 
typhoid material. There was one other point with regard to the coli bacillus, namely, 
the question of its pathogenic properties. There was no function possessed by the 
coli bacillus that varied to a greater extent than its pathogenicity. Some coli bacilli 
had strong pathogenic properties, while others had no pathogenic properties whatever, 
so that this factor was of no value at all in determining whether any particular 
organism belonged to the coli group or not. The only point on which he disagreed 
with Dr. Adams was in regard to the wave of diarrhoea which preceded the typhoid 
epidemic. He had no doubt whatever that Dr. Adams’s explanation of the rise in the 
subsoil water was correct, and that the water had become contaminated with typhoid 
virus in the way which Dr. Adams had described, and he (Dr, Washbourn) believed 
that the, water at the same time became contaminated with the virus that produced 
the premonitory diarrhoea. But he believed that this virus was a living micro- 
organism and not a chemical poison. A large quantity of a toxalbumin wo^d need 
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to be present in order to produce so much diarrhoea, and he did not know of any 
toxalbumin that would produce such an effect in small quantities. The more one 
knew about oases of “ food poisoning " the more one was inclined to look upon them 
as due to the ingestion of bacteria, and not of toxines. He believed that the Farleigh 
water was contaminated both with the specific typhoid bacillus and with some form 
of bacterium which would produce diarrhoea, and that the reason why the diarrhoea 
occurred earlier was simply that the incubation period of the diarrhoea was shorter 
than that of typhoid fever. 

Dr. Childs, rising in response to an invitation from the President, said that the 
subject of subsoil water was one of which he had made a special study in connection 
with the prevalence of typhoid fever in the city of Munich during the last forty years. 
It would be difficult, however, to make any comparisons between the data that came 
from Munich and those obtained from a study of the epidemic at Maidstone, though 
there was this analogy between them, that in Munich, as well as at Maidstone, the 
relations between the movements of the subsoil water and the rainfall seemed to be 
exceedingly irregular. It could not be predicted, from a previous heavy rainfall, 
whether there would be a large rise in the subsoil water or not. It depended upon a 
good many other conditions, such as those which had been mentioned by Dr. Adams, 
and also upon the previous rainfall. If the subsoil had become water-logged, the 
rain falling upon it would cause a considerable rise ; but if there had been a drought, 
the subsoil itself would act as a sponge, and there might be little or no rise. The 
whole question required a tremendous amount of elaboration and study before one 
could speak of these relations with any accuracy. With regard to the relations of 
the subsoil- water level to typhoid epidemics, these had been very distinctly established 
in Munich, whilst, contrary to the experience in our own country, the Munich 
authorities considered that there was no relation at all between the actual drinking 
of the water and the prevalence of typhoid fever. Pettenkofer and his school had 
long been convinced of this, and, as time went on, seemed to become even more con- 
vinced still. But the conditions of the city of Munich were exceptional, and different 
from those usually prevailing in this country. And although the revelations obtained 
there were rather extraordinary, and tended to shake one’s faith in the convection of 
typhoid by water, they could not be taken as analogous to the results generally 
obtained in this country. His own personal conclusion was that there were many 
different ways in which typhoid fever might be conveyed. The evidence obtained in 
this country as to the water convection of typhoid was so strong, and reached such 
high degrees of probability in many instances, that he thought it must be held 
to be conclusive, in spite of the different ideas held by such a great authority as 
Pettenkofer; He agreed with the President in feeling grateful to Dr. Adams for 
emphasizing the necessity for the establishment of a local standard of purity, and for 
proper inspection and supervision of the sources of water-supply and their surround- 
ings ; which latter point he (Dr. Childs) regarded as of primary importance. 

Mr. Hbhnbb said he was sure that Dr. Adams would have the Society’s 
sympathy in the fact that, after so many years of service at Maidstone, he should 
have been confronted with the recent typhoid epidemic, coming as it did after many 
y&m of labour in Uie interest of the health of the district. On the other handi 
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Dr^ Adams must be oongratolated on the exceedingly interesting observations which 
he had mckde on the subsoil water of the district, which, though not appearing -at 
first likely to lead to any useful result, had now been rewarded by the hrilliatit 
deductions he had been able to make with their aid. The long series of analyses of 
samples of water showed conclusively that, with one exception, they were all polluted 
to a large extent. Anybody conversant with water analysis, and anyone who had 
urged, as he (Mr. Hehner) had done many years ago, the importance of not judging 
from arbitrary standards, but taking as a basis the composition of the pure water of the 
district, would agree that there was overpowering and conclusive evidence in these 
analyses that the samples were polluted with a nitrogenous substance which yielded 
nitric acid, and hence almost certainly with animal matter. With this was to be 
compared the fact that even in the able hands of Dr. Washbourn bacteriology had 
failed in almost every case to afford evidence of pollution. He (Mr. Hehner) 
admitted, of course, the great difficulty of the task which had been given to Dr. 
Washbourn, who had had to examine the water so long after the outbreak ; but 
Dr. Adams had also been in the same position. He (Mr. Hehner) was puzzled by 
some of the figures given by Dr. Adams, because, if the history of the outbreak as 
gathered from the newspapers was correct, the pollution was due to the accidental 
contamination of the soil by a limited number of people, and it was difficult to under- 
stand how on so many days, extending over some months, there should have 
occurred such a notable increase in the nitric acid, an increase which was found, 
not in one sample only, but throughout the series. The Farleigh water was supplied 
to 20,000 inhabitants, the average supply being about 20 gallons a day per head ; 
consequently an increase of 110 per cent, of the normal proportion of nitric acid 
.meant a daily increase of 126 lb. of nitric acid, which over several months would 
represent a good many tons, and it was scarcely possible to think that a chance 
pollution on the surface should have been able to produce such immense chemical 
results. Dr. Adams's very ingenious distinction between toxalbumin poisoning and 
actual bacterial poisoning struck him as somewhat bold, because there appeared to 
be no basis for such a theory, except the inference that premonitory diarrhoea 
occurred immediately before the epidemic, and before the bacilli were likely to act, 
a suggestion, however, which was not entertained by Dr. Washbourn, who thought 
that even the poisoning usually attributed to ptomaines in tinned goods was due to 
bacterial causes. There was, however, a sharp, or at any rate a fairly sharp, distinc- 
tion between strictly chemical poisoning and bacterial poisoning. The effect of 
chemical poisoning was far more rapid than .would be expected, if bacteria had first 
to incubate and multiply. But as a matter of fact the products of living organisms 
were capable of producing powerful toxicological effects. It might be quite possible 
for even a very small quantity of a substance of the nature of toxalbumin to produce 
the diarrhoea which had been observed. 

Mr. Allen said that Dr. Adams had shown very clearly the great value to be 
attached to a conclusion derived from the quantity of oxidized nitrogen present in 
water. The Maidstone epidemic had been caused unquestionarbly by water that did 
not contain more than the normal proportions of free and albuminoid ammonia, etc., 
but contained a large proportion of nitrates. It was a fact to be greatly deplored, 
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that the significance of oxidised forms of nitrogen in water was systematically 
ignored by the writer of one of the most popular and widely-used works on water 
analysis. In water analysis it was impossible to have too many data upon which to 
base an opinion. He would say, obtain as many chemical factors as possible, and, 
if bacteriology was likely to be of service, make use of it also. He would not limit 
the analysis of water to any small number of tests, but would have as complete an 
examination as possible, so as to be in a position to regard the matter from every 
point of view. With regard to the instance in which the Government chemists, 
having undertaken to report upon a sample of water from a Maidstone well which 
was surrounded by houses infected with typhoid fever, stated that the water 
contained 7 grains of nitric acid per gallon, and yet was not even liable to con- 
tamination, *he thought it was a pity that they should have gone out of their way 
to express an opinion on a point wholly outside their range of information, and not 
warranted in any way. 

Mr. Gabsal said that up to the present full chemical analysis, supplemented by 
microscopic examination, had been more reliable, and had given more satisfactory 
results in water examination than bacteriology. As an aid in forming an opinion, 
bacteriological investigation was occasionidly valuable, but the information it gave 
never amounted to anything more than mere confirmatory evidence. In the Maid- 
stone investigation, in those cases where Dr. Washbourn had been able to make a 
positive statement, Dr. Adams would have been able to speak most positively, and 
no doubt did so, even from the yield of albuminoid ammonia alone ; and, of course, 
when the nitrates also were considered, there was unquestionable, and, indeed, 
crushing, evidence in support of the position which Dr. Adams had taken up. There 
was no doubt that the detection of a large number of coli bacilli, or the detection 
of a large number of bacteria of any kind over and above what was normally found 
in a given supply, afforded valuable confirmatory evidence ; but that was all, up to 
the present, that bacteriology had been able to do. He should like to point out that 
for a considerable period Dr. Adams had examined the water of his district. By this 
examination he was enabled to obtain what he described as his local standard, and 
was thereby able to gauge with accuracy any change that might take place in the 
character of the supply ; but on the ground of so-called economy the local authority 
decided to dispense with this measure of precaution. They and the population they 
were supposed to represent had been punished most severely for that action, and the 
lesson was one which ought not to be forgotten. 

. Mr. F. Wallis Stoddabt said he had been reluctantly forced to the conclusion 
that the detection of the typhoid bacillus under the usual circumstances of an 
epidemic was impracticable. He would go even further, and say that he did not 
think it ought to be undertaken, except as a piece of scientific research. It was 
desirable that something like a definition of Bacillus coli communis should be 
formulated. He bad obtained pure cultures from the original discoverer, Escherich, 
but the organism obtained from these pure cultures was quite different from anything 
that had been obtained by himself, or by any of bis bacteriological friends, and as 
long as that state of affurs existed, he felt some diffidence in saying that any organism 
was Bacillus coUf or that it was derived from intestinal sources. He was obliged to 
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i^npport Mr. Hehner and Mr. Gassal in saying that unquestionably, as a guide to 
the quality of ground waters, there was nothing to compare with chemical analysis 
judiciously applied. He thought the relation of nitrates to the organic matter of 
sewage, both dead and living, was, perhaps, scarcely appreciated. The formation of 
nitrates was the outcome of a series of fermentations of dead organic matter, and it 
had been experimentally demonstrated that the process of nitrification could be 
carried out to completion without apparently interfering with the vitality of any 
pathogenic organisms that might be present. He gathered that Dr. Adams shared 
the current opinion that water failing on the surface of the ground actually sank 
uniformly, so to speak, through the soil, and underwent a gradual process of filtration, 
which resulted, first, in the elimination of these organisms ; secondly, in the produc- 
tion of nitric acid ; and ultimately in the complete purification of the water. This, 
however, he thought was not the case. The water travelled, and was to be obtained 
in quantity, only in natural passages, either between impervious strata or through 
fissures in those strata. Even in the case of such a pervious medium as the chalk, 
the water did not pass uniformly through in bulk. It invariably found the easiest 
channel to flow through, and nitrification was all the more complete as the water 
became more completely aerated during its flow. The very openness of the channel 
would permit the organisms to travel through a considerable thickness of subsoil. 
From these considerations he thought it quite possible that a water like many of 
these samples might be quite devoid of chemically demonstrable organic matter, and 
yet contain pathogenic organisms in an active and vigorous condition. 

Dr. VoELOKBK, while agreeing as to the desirability of local standards, said that 
it appeared to him to be a not very easy thing to fix a proper local standard. If the 
standard taken was that of a doubtful source, wrong conclusions would necessarily bo 
formed. The real difficulty was to know whether the local standards adopted were 
really representative ones or not. Mr. Cassal had remarked that some of Dr, 
Adams' samples might have been condemned on account of the albuminoid ammonia 
alone. He (Dr. Voelcker) would have been very sorry to do that in any case without 
knowing absolutely the nature of the supply. Nor could he altogether subscribe to 
Dr. Adams's theory of zones. The nature of the soil seemed to have been left very 
much out of account. It would hardly be possible to divide all soils up into zones, 
and to assume that a certain set of operations went on in one zone and not in 
another, independently of the nature of the soil. 

Dr. Adams, referring to Dr. Washbourn's remarks with reference to the probable 
cause of the premonitory diarrhoea that had occurred, observed that this diarrhoea 
occurred at the very commencement of the epidemic, and before the typhoid really 
set in, and ceased absolutely immediately the typhoid began. The two disorders 
must be totally and entirely different. The one exhibited as clearly as possible the 
characteristics of a chemical poisoning, and the other those of a bacterial poisoning. 
The typhoid continued to spread over a considerable time, as long, in fact, as the 
water containing the organisms was allowed to be drunk ; the diarrhoea, on the other 
hand, without any interposition, occurred at the commencement of August, and 
concluded practically within that month, whereas the water which was believed to 
have been the cause was being freely drunk until the 26th or 28th of the following 
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month. What he maintained was, that during the whole of the dry season the 
putrefactive changes in the animtil organic matter were going on, and that these 
chants brought with them certain chemical results, which accumulated on the 
surface, and which, being soluble, were at onc^ carried into the water when the rain 
fell, and were thus consumed. Their effect then ceased, because there was no 
continuance of the causes which produced, and therefore no reproduction of the 
poisonous material. If the diarrhcsa had been caused by bacteria, which simply 
differed from the typhoid organism in having a shorter incubation period, it might 
reasonably have been expected that such diarrhoea organisms would multiply and 
continue their effect in like manner with the typhoid organisms ; but that was not 
so : the diarrhoea began and was ended before the typhoid started. With regard to 
Mr. Stoddart’s observations, he of course had in view the question o! local circum- 
stances, which must be taken into consideration in the selection of local standards ; 
though he might remark that all the waters to which he had referred in the paper 
came from soils which, for all practical purposes, might be regarded as precisely 
similar. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

Detection of Citric Acid in Vegetable Juices, Wine, and Milk. G. Deniges. 

(Rei\ Chim, AnalyL (ippl.y vol. vi. [7], pp. 110-112.) — The method is based on the 
fact that under the influence of manganic oxidizing agents, and in an acid medium, 
citric acid forms with mercury a compound insoluble in presence of mercuric sulphate. 
It is applied as follows : 

{a) Free or Combined Citric Acid in Aqueous Solution, — Five c.o. of a 1 to 2 per 
cent, citric acid solution are heated to boiling along with 1 c.c. of mercuric sulphate 
— prepared from mercuric oxide, 5 grammes ; concentrated sulphuric acid, 20 c.c. ; 
water, 100 c.c. — and, on removing from the flame, are treated with 5 to 6 drops of a 
2 per cent, solution of potasAum permanganate — or 1 drop if the liquid be very dilute 
— which decolorizes the liquid and throws down a white precipitate. This test will 
reveal the presence of 0 5 milligramme of citric acid. 

(6) In Vegetable Juices, — A few drops of the juice are diluted with 4 to 5 c.c. of 
water and tested as above. 

(c) Small Quantities of Citric Acid in Presence of a Large Amount of Tartaric Acid, 
— Five c.c. of a 2 per cent, solution of the average sample are heated with 1 o.c. of 
2 per cent, permanganate until the mixture acquires a brown tinge and disengages a 
few bubbles of gas. When decoloration has set in, 1 c.o. of mercuric sulphate solution is 
added, and the whole is again heated to boiling. A decided white turbidity is obtained 
in presence of less than ^ per cent, of citric acid. 

(d) In c.c. of wine are well shaken up with 1 to 1^ grammes of lead 
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dioxide^ followed by 2 o.e. of meronrio sulphate solution. After filtration, 5 to 6 o.o. 
are heated to boiling and treated with 1 drop of permanganate, 9 additional drops being 
added in snooession as deoolorization ensues. 

Under this treatment normal wiifes give merely a very slight haze, not always 
appearing at once, due to the traces (5 to 6 centigrammes per litre) of citric acid 
invariably present, a fact not hitherto recorded. With 0*1 gramme per litre the 
turbidity is pronounced, and above 0*4 gramme a fiocculent precipitate is 
formed. 

(e) In Milk , — Ten c.c. of milk, 2 c.c. of a 5 per cent, solution of sodium meta- 
phosphate, and 3 c.c. of the above mercuric reagent, are shaken up together and 
filtered, the first runnings being rejected, 5 to 6 c.c. heated to boiling and shaken up 
with successive drops of the permanganate solution. A decided white turbidity 
ensues after the addition of 4 or 5 drops in the case of cows* milk, and with 8 to 10 
drops a fiocculent white precipitate accompanied by a yellow coloration, removable by 
hydrogen peroxide. 

The author has ascertained that acetic, tartaric (etc.) acids, glycerin, gum, and 
other substances likely to occur with citric acid, do not interfere with the reaction ; 
any excess, however, of chlorides, bromides, or iodides, must be first eliminated by 
silver sulphate. When oxalic acid or other substance capable of reacting on mercuric 
sulphate is present, the mixture must be first oxidized in an acetic medium by a slight 
excess of permanganate, which is then reduced by hydrogen peroxide before proceeding 
to apply the test. C. S. 


Adulteration of Pimento. T. P. Hanausek. {Zeit filr VntersucK der Nahr, 
nnd Genussmittely 1898, 245.) — The author calls attention to the adulteration of 
pimento with roasted cacao husks. The adulteration may be known by the presence 
of homogeneous acute-angled particles of a reddish-brown colour bordered by dark 
brown on one side or on two opposite sides. Treatment with hot water or solution of 
potash yields a slimy membrane, and particles may be seen composed of a spongy 
tissue with sclerogen. Adhering to particles of spongy parenchyma are bundles of 
spires. These also occur separately, and contain spiral fibres, often in the form of 
open rings. H. H. B. S. 

Determination of Oil of Mustard. B. Haselhofif. {Zeit, fur Untersuch, der 
Nahr, und Genussmittely 1898, 235.) — The methods for the determination of oil of 
mustard depend upon the estimation of the sulphur or nitrogen contained in it. 

Forster {Landw, Versuchs, Stat, xxxv., 209) converts the oil into thiosinamin, and 
precipitates the sulphur with mercuric oxide as mercuric sulphide. 

Schlicht {Zeit anal Chemie, xxx., 661) distils with an alkaline solution of 
potassium permanganate, reduces the excess of permanganate with alcohol, and 
determines the sulphuric acid by barium chloride. 

Passon {Zeit angw. Chemiey 1896, 422) determines the nitrogen by Kjeldahl’s 
method. 

The author has made a comparative examination of these three methods as well 
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u of •> modification of Scblioht’s method, consisting in the use of bromine-water in 
place idf potassium permanganate. The mean results are given in the following 
table : 

Amoniit Found by Found by Found by 

present Forster’s Method. Schlicht’s Method. Passou’s Method. 

r I'.— ^ 

Permanganate. Bromine. 

.96-72 95-84 95-44 96*47 95-44 

According to Schuster and Mecke {Chem. ZeiL, xvi., 1954), the rise in tempera- 
ture which takes place on milling rape-seed prior to pressing out the oil increases the 
percentage of oil of mustard in the seed threefold. The author’s experiments do not 
confirm this. In the following case a small increase resulted on heating to 70*’ G., 
but by no means to the extent mentioned by Schuster and Mecke : 

Fresh rape-seed ... 0-305 per cent, oil of mustard. 

Defatted rape-seed 0*290 ,, „ ,, 

Bape-seed heated to 70** C 0*347 ,, „ ,, 

H. H. B. S. 


INORGANIC ANALYSIS. 

Volumetric Determination of Antimony. Q. Eollin. (Eev, de CMm, et de 
Pharm.f 1898, February 10, p. 129; through Bev. Chim, AnalyL appl,^ vol. vi. [7], 
pp. 114, 115.) — The author bases his method, which is applicable to the sulphides and 
commercial oxides of the metal, on the following considerations : 

1. The Mohr titration is accurate provided the solution is kept alkaline by means 
of a bicarbonate throughout the operation. 

2. Arsenic sulphide is completely insoluble, whereas the antimony salt is soluble 
in cold concentrated hydrochloric acid, and so long as the substance does not contain 
more than 5 parts of arsenic oxide per 100 of antimony oxide, the precipitate 
produced under these conditions is free from the latter metal. 

3. A current of air has no action on cold solutions of antimony chloride. 

4. A solution of antimony in a large excess of hydrochloric acid may be boiled for 
a long time without loss of metal. 

In testing commercial oxides of antimony, 1 gramme of substance is dissolved in 
10 C.O. of hydrochloric acid of a specific gravity of 1*176, and treated with gaseous 
sulphuretted hydrogen to remove arsenic. The liquid being then transferred to a 250 c.c. 
flask and the glass rinsed with a little hydrochloric acid diluted with its own bulk of 
water (not more), the excess of sulphuretted hydrogen is removed by a current of air. 
Five grammes of tartaric acid are ^ded, the liquid made up to the mark, and passed 
through a dry filter. One-tenth of this volume is taken for titration, carefully saturated 
with sodium bioarb<mate solution, and, after adding a pinch of the solid salt and a little 
staroh paste, is titrated with standardized iodine solution. 

In the case of antimony sulphide, 1*5 grammes are dissolved in hot concentrated 
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hydcoohlorio acid» aud» whan perfeetly cold, treated by sulpbiuretted hydrogen, eto.» 
in before. 0.8# 

Separation of Thorium from Oerite Earths. Wyrouboff and Verneuil. 

(Comptes rendus, vol. cxxvi., p. 340; through Bev. Chim. Analyt appl, vol. vi. [7], 
pp. 112, 113.) — The method is based on the transformation of thoria into peroxide by 
means of hydrogen peroxide (proposed by Gl^ve). The substanoe is dissolved in 
nitric acid, and a quantity of the solution corresponding to 0*5 gramme (maximum) 
of the oxides is evaporated to dryness, and treated with 100 c.c. of water and an equal 
quantity of hydrogen peroxide, the whole being heated and stirred for several minutes. 
The bulky gelatinous precipitate is washed until the washings no longer give a 
precipitate with ammonia, and, after removal from the filter, is redissolved in a little 
hot water containing 2 grammes of ammonium iodide and 2 c.c. of concentrated 
hydrochloric acid, the hot solution being passed through the filter to dissolve any 
residual peroxide thereon. The hydroxide thrown down by ammonia is thrown on 
the same filter and calcined without washing, the filtrate being treated with ammonia 
to precipitate the other earths present in the substance. 

If the precipitate produced by hydrogen peroxide is not perfectly white, it 
contains cerium, and should be purified by re-solution in nitric acid and treating as 
before — a course advisable in any case, to ensure at the same time the total precipi- 
tation of the thorium present. C. S. 


Differentiation of Alkali Bicarbonates and Carbonates in Mixtures. A. 
Leys. {Ann, Chim, Analyt, vol. iii. [2], pp. 44-46.) — The precipitation of neutral 
alkali carbonates by magnesium salts being masked by the solvent action of an 
alkali bicarbonate or of borax in mixtures, the author has studied the reaction of the 
calcium salts in this connection, and finds that by using a saturated solution of 
calcium sulphate the neutral carbonates are thrown down immediately as an opaque 
white precipitate, whilst precipitation of the bicarbonates occurs only after prolonged 
contact with this precipitate. The crystalline powder, which then separates out, is 
readily distinguishable from the former. Thus, in the case of “ pure commercial 
sodium bicarbonate, if a quantity of water insufficient for complete solution be added, 
and a portion of the solution dropped into the reagent, an opaque precipitate 
indicating neutral carbonate is obtained. C. 8. 


Separation and Estimation of Iodine, Bromine, and Chlorine. A. Carnot. 

{Comptes rendus, vol. cxxvi. [3], p. 187 ; through Bev, Chim. Analyt, appL, vol. vi. 
[3], pp. 34-36.) 

lodme.— The neutral solution of chlorides, bromides, and iodides is diluted to 
200 c.c. and placed in a stoppered 400 c.c. fiask, terminating below in a narrow 
tapped tube. Here the iodine is liberated by means of 10 drops of sulphuric acid 
saturated with nitrous fumes, and extracted by shaking the liquid up with 10 to 
15 c.c# of carbon disulphide, which, on settling, is drawn off through the tap. 
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Thie operation is repeated twice, and on the last occasion the solvent should remain 
c<dorless. The carbon disulphide is placed on a moistened filter and the first washings 
are returned to the original liquid, the disulphide being then run through the perforated 
filter into a flask, where it is mixed with 30 c.o. of a | per cent, solution of sodium 
bicarbonate and titrated with standard sodium thiosulphate. 

Several c.c. of 10 per cent, chromic acid and 3 to 4 c.o. of sulphuric 
acid diluted with its own volume of water are added to the liquid separated from the 
iodine, and the closed flask is placed in a boiling- water bath for an hour. The bromine 
is then extracted from the cooled liquid by carbon disulphide as in the case of the iodine, 
the disulphide solution being well shaken up with a little potassium iodide and 30 c.c. 
of i per cent, sodium bicarbonate, and the liberated iodine titrated with sodium thio- 
sulphate ; the bromine is found by multiplying the weight of iodine by 0*6308. 

Chlorine , — The residual acid solufeion is diluted to 600 c.c., and warmed gently 
along with silver nitrate to cause the precipitate to collect. The latter is purified 
from the silver chromate usually present by treatment with hot water slightly 
acidified with nitric acid, and is finally washed, dried, and weighed. C. S. 


Determination of the Strength of Hydrofluoric Acid Solutions. J. Zellner. 
(MonatshefL filr Chernies xviii., 749.) — A volumetric process is recommended, con- 
sisting of titration by potash, using phenolphthalein as the indicator. A moderate 
excess of alkali is added, the solution boiled for a short time, and titrated back while 
hot. Comparative tests made volumetrically, in this way, and afterwards in the 
same portion gravimetrically, gave the following results, in parts per cent. : 

I. II. III. IV. 

By volumetric method 5*22 7*63 21*27 31*40 

By gravimetric method 6*20 7*68 21*56 31*65 

If the titration is carried out in the cold, the results, though agreeing between 
themselves, are about 1 per cent, below the gravimetric tests. For weighing the 
quantity of hydrofluoric acid taken for the determination, a cylindrical vessel of hard 
indiarubber is used, having an outlet at the bottom through a flexible small bore 
caoutchouc tube provided with a pinchcock. The apparatus, which weighs about 
60 grammes, can be secured to the pan of the balance by a piece of platinum wire. 
It is first weighed full, and then after running out the required quantity of acid, the 
weight taken being obtained by difference. H. H. B. S. 


The Determination of Boric Acid as Potassium Borofluoride. K. Thadd^efT. 
{Zeit. anal, ChevUy 1897^ xxxvL, 668-637.) — After giving a summary of the various 
methods employed for the determination of boric acid, and showing the unreliability 
of any of those based on an estimation by difference, the author describes a modifica- 
tion of the Berzelius-Stromeyer method which he considers highly satisfactory 
when carried out exactly as described below. When in combination with a base, 
except potassium, the boric acid is distilled over with sulphuric acid and methyl 
alcohol, as in Eosenbladt’s apparatus, a regulated air-current being at the same time 
introduced into the distilling flask. The distillate from the substance containing 
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1 gramme or less of bmric add is received in a platinum basin containing a 10 per cent, 
solution of pure caustic potash^ and when four successive quantities of 10 ac. of 
methyl alcohol have been distilled over, is concentrated to half its volume on the 
water-bath. An excess of pure hydrofluoric acid is then added, and the evaporation 
continued until only a faint smell of hydrofluoric acid is peroeptibla When cool, 
50 c.c. of a solution of potassium acetate (specific gravity 1*14) are added, and the 
basin is allowed to stand for one or two hours at the ordinary temperature, the mass 
being frequently stirred with a platinum rod so as to ensure the whole of the potas- 
sium hydrogen fluoride dissolving. 100 c.o. of alcohol (specific gravity 0 805) are 
next added, the liquid carefully stirred and allowed to remain over-night. 

Meanwhile, a filter-paper has been prepared (a No. 590 Schleicher and Schiill, 
9 c.m. in diameter), moistened with alcohol, dried at lOO*" to 110° G., and weighed 
in a stoppered weighing-flask. The insoluble residue of potassium borofluoride is 
washed on to this filter with alcohol of 0*805 specific gravity, and the washing con- 
tinued until on evaporating a few drops of the filtrate on platinum foil, no more 
residue remains than the small amount of borofluoride soluble in the alcohol 
(0*000014 gramme per c.c.). From 62 to 72 c.c. of alcohol are usually required. 
The filter and precipitate are then dried at 100° to 110° C. for three hours, and 
weighed. The following are some of the results obtained in this way with borax : 


Borax taken. 

KBFl.. 

BgO, formed. 


Difference 
from theory. 

Orammeg. 

Grammes. 

Grammes. 

Per cent. 

Per cent. 

1 

1-3229 

0-3663 

36-53 

-0-06 

0-5 

0-6631 

0-1831 

36-62 

+ 0-03 

0-1 

0-1308 

0-0361 

36-12 

-0-47 

C. A. M. 


The Commercial Analysis of Bauxite. W. B. Phillips and D. Hancock. 
{Jour. Amer. Ghem. Soc.^ 1898, xx., 209-225.) — The author states that the formula 
given by Eoscoe for bauxite, (AlFe)20(OH)^, does not apply to the American mineral, 
which consists essentially of a mixture of aluminium trihydrate with clay and another 
aluminium compound, possibly a lower hydrate. 

In assaying the material for alum manufacture it is usual to evaporate it with 
sulphuric acid until the latter begins to fume ; but in this way aluminium compounds 
are brought into solution which are not very suitable for the manufacture, and are 
certainly of very much less value than the readily soluble trihydrate. The author 
therefore recommends that the alumina soluble during one hour in sulphuric acid 
of a specific gravity of 1*516, at 100° C. shall be described as “ free alumina,*' and 
that soluble on evaporating the acid to fumes as ** available alumina," whilst the 
difference between the two shall be known as combined alumina." He describes 
experiments which prove that practically the whole of the aluminium trihydrate is 
dissolved by the first treatment, and that concordant results can be obtained. 

The analytical method recommended is as follows : The sample is finely 
powdered and passed through a sieve of 100 meshes to the inch. 

Moisture . — Two grammes are dried to constant weight at 100° C. 

Available Alumina.— Two grammes of the bauxite are mixed with 10 o.c. of cold 
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sulphuric sold (S.G. 1'516), and the basin gradually heated until fumes begin to appear. 
It is then ocmred with a glass, and the heating continued for ten minutes. When 
cool» 100 e.o. of hot water are added, and after being boiled for five minutes the 
liquid is filtered, the residue washed, and the filtrate and washings made up to 200 c«o. 

Fifty c.c. are diluted to 300 c.o., 2 c.c. of hydrochloric acid added, the liquid 
boiled, ammonia added in slight excess, and the boiling continued for five minutea 
The precipitate is filtered ofiT, washed, dried, ignited, and weighed as alumina, 
ferric oxide, and titanium dioxide, and the two latter are separately determined 
and deducted. 

Estimation of Titanitm Dioxide . — ^To 50 c.c. of the main solution, ammonia is 
added until there is a slight precipitate. This is just dissolved in sulphuric acid, and 
the liquid is made up to 350 to 400 c.c. and boiled for an hour. Any iron present is 
reduced by means of sulphur dioxide, ca^e being taken that the liquid smells of the 
gas during the boiling. In this way the titanium dioxide is precipitated practically 
free from iron. The precipitate is filtered while hot through a double filter, washed 
with hot water, dried, ignited, and weighed. 

Estiynation of Ferric Oxide . — This is determined in the filtrate from the titanium 
dioxide by reduction with zinc and titration with permanganate. 

Estimation of ** Free Alumina .** — Two grammes of bauxite are mixed with 
10 c.c. of sulphuric acid (S.G. 1'516) in a 4-oz. Brlenmeyer flask, which is provided 
with a perforated stopper. The flask is heated on the water-bath at 95“ to 100“ C, 
with frequent shaking for an hour, after which 100 c.o. of hot water are added and 
the flask kept in the water for ten minutes. The liquid is filtered, the residue washed 
with hot water, and the alumina determined in the filtrate as before, with the 
exception that the titanium dioxide, which is not dissolved under these conditions, is 
not determined. The precipitate consists of alumina and ferric oxide, and the latter 
is separately determined in the usual way and deducted. 

Combined Alumina is the difference between the available alumina and the free 
alumina. 

In order to determine the silica and the total alumina, etc. , the insoluble residue 
left on treating the mineral with the sulphuric Sioid may be ignited with the filter- 
paper, the ash fused with potassium bisulphate^ and the melt left in cold water 
containing at least 5 per cent, of sulphuric acid until decomposed. The silica is 
filtered off, ignited, and weighed, and the alumina, ferric oxide, and titanium dioxide 
determined in the filtrate, and added to the amounts found in the determination of 
the available alumina. 

It is not advisable to determine the silica in the insoluble residue by treatment 
with hydrofluoric acid, since some of the titanium dioxide is simultaneously volatilized. 

C. A. M. 

Note.— I t is well known that if sulphuric acid, as well as hydrofluoric, is 
employed in the elimination, the titanium dioxide is completely retained. — B. B. 

Analysis of Calcium Carbide. H. Bamberger. [Zeit, angew. Chem,, 1898, 
196-198.) — In place of the ordinary methods of determining volumetrically the 
amount of acetylene obtainable from a given weight of carbide, which have the draw- 
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baek that a correction most be made for the gas absorbed by Abe liquids with which 
it bomes in oontaoti as well as the ordinary corrections for temperature and pressurei 
the author prefers to use a gravimetric method ; the principle of which is the same 
as that for *tbe determination of carbonic acid in carbonates by difierenca 

C. A. M. 


On the Products of the Decomposition of Calcium Carbide by Water. E. 
Chuard. {Bull, Soc, Ghiin,^ 1897, xvii., 678, 679.) — The author has established 
the presence of ammonia not only in the acetylene liberated from the carbide, but 
also in the residue. For 100 parts of calcium carbide the gas contains from 0*03 to 
0*06 of ammonia, the residue 0*24 to 0*40. The ammonia liberated with the acetylene 
is derived from the decomposition of calcium nitride, Ca 8 N 2 4*3H20 = 3Ca0 + 2 NH 3 , 
whilst that in the residue is a product of the decomposition of calcium cyanate : — 
Ca(CNO )2 + = CaCOg -f COg + 2 NH 3 . 

Other impurities invariably present are phosphoretted and sulphuretted hydrogen. 
It is to the presence of the former, the amount of which is usually 0*018 to 0*032 per 
cent, on the carbide, that the insecticidal properties of crude acetylene are probably 
due. C. A. M. 


LEGAL 

QUEEN’S BENCH DIVISION. 

COURT FOR THE CONSIDERATION OF CROWN CASES RESERVED. 

Reprinted from the “ Timea of May *2, 1 898. 

(Before the Lord Chief Justice of England, Mr. Justice Day, Mr. Justice Wills, Mb. 

Justice Grantham, Mr. Justice Wright, Mr. Justice Kennedy and Mr. Justice 

Channell). 

PETCIILEY V. TAYLOR. 

This was a case stated by a Metropolitan police magistrate upon convicting the appellant 
upon an information preferred under the Sale of Food and Drugs Act, 1875, for unlawfully 
selling to the prejudice of the purchaser milk which had 97 per cent of the original fat 
abstracted, so as to affect injuriously its quality and substance, without making disclosure of the 
said alteration, contrary to Section 9 of the above Act. 

Mr. George Elliott appeared for the appellant; and Mr. Courthope Munroe for the 
respondent. 

On November 13, 1897, the appellant sold to the respondent a tin containing a substance 
described as “ Cup Brand Condensed Milk.” On the tin were the words, “ This tin contains 
skimmed milk with nothing added but the finest sugar.’^ The substance in the tin was proved 
to be separated milk, or milk from which the cream had been separated by means of a machine 
called a separator, and that 97 per cent, of the original fat had been abstracted. It was also 
proved that the term skimmed milk ” meant milk from which a portion of the fat had been 
removed by the process of skimming the surface of the milk, and that the greatest amount of 
fat that could be thus removed was 63 per cent. 

Mr. Elliott contended that the alteration was sufficiently disclosed by the term “skimmed 
milk,*' and cited “Jones v. Davies” (69 L.T., 497) and “Platt v, Tyler” (58 J.P., 72). 

The Court yesterday dismissed the appeal. 



THE AHiLLXST. 

JULY, 1898. 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The monthly meeting of the Society wa,e held on Wednesday evening, June 1, i^i the 
Chemical Society's Booms, Burlington House, the President (Dr. Bernard Dyer) 
occupying the chair. 

The minutes of the previous meeting were read and confirmed. 

Mr. H. J. Lewun was elected a member, and Mr. F. M. Wharton an associate of 
the Society. 

Mr. G. W. Slatter, A.B.C.S., F.I.C., was proposed for election as a member, 
imd Mr. A. J, Bull, assistant to Mr. Chattaway, was proposed for election as an 
aseociate. 

The President, referring to the recent death of Lord Playfair, who had been an 
honorary member of the Society almost from the beginning of its history, moved fronpi 
the chair that a message of condolence be forwarded to Lady Playfair by the 
Society. The motion was carried unanimously. 

The following papers were read : 

“ Note on some Apparatus.’’ By H. Droop Richmond. 

Sewage Analysis and Standardis of Purity for Effluents.” By C. G. Moor, M.A, 

** Note on Certain Resins.” By Rowland Williams. 

‘‘The Proportion of Oxygen Present in Linseed-Oil, both before and after 
Oxidation.” By Rowland Williams.* 

“ Variations in the Composition of Chicory.” By Bernard Dyer, D.Sc. 

“ The Sulphuric Acid in Portland Cement.” By Eug*. Aokermann. 


THE CALCULATION OP “ADDED WATER” IN ADULTERATED MILKS. 

By H. Droop Richmond. 

(Read at the Meethig^ March 16, 1898.) 

If we add to or take from a milk any quantity of fat, we shall not affect the 
percentage of solids-not-fat in the “ milk devoid of fat.” 

Galling the solids-not-fat 8, and the fat F, the following equation holds true for 
any given milk, and the cream and skim milk prepared from it : 



Ki represents the percentage of solids-not-fat in the “ milk devoid of fat.” 
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I have already shown that the following equation conneota total solids, fat, and 
spedfio gravity (Analyst, xix., 81) : 

T =0*2625 § + 1-2 P (2); 


where T total solids ; 

G » degrees of gravity (water at 60® - 1000) ; 
D * density (water at 60® = 1) ; 

F=Fat. 


[D and G are different modes of expression of the same fact ; the expression 

G 1000 G 

can be expressed either in terms of G, as jqoO + G' terms of D, as 

1000 D ~ 1000 G 

^ . the expression ^ is adopted as being less cumbersome. It really 


represents “ degrees of specific volume.**] 

I have also shown (Analyst, xx., 57) that equation (2) may be written : 

T = 0*25G + l*2F-f0*14 (3). 

The difference between the results given by equations (2) and (3) does not exceed 
0'02 per cent. 

It is evident that as the total solids are composed of fat and solids-not-fat, we 
can substitute F + S for T in equation (3), which is then written : * 

F + S=:0-25G + l-2F-f-0*14, 

or, 8 = 0-25 G + 0-2 F + 0*14 (4). 

We may substitute for 8 in equation (1) the value given by equation (4) : 

0-25 G +0-2 F + 0-14 

100- F xl00 = K,. 


or, 


or, 


or, 


This may be written : 

0*25 G+0-25 F + 0-14 - *05 F 

100- P xl00 = Ki; 

0*26 G + 0*25 F + 0*14 - 005. F = K, x ; 

100 — F 

0-25 G + 0-25 F = Ki X Yoo “ ^ ’ 

1 AA •pi 

G + F = 4xKiX -^00“ -0-56 + 0-20F; 


or, G + F = 4 X Ki - 0*56 + 0*20 F - ^ x F (5). 

The average value of Kj, the percentage of solide-not-fat in the “ milk devoid of 

4 X K 

fat," is about 9*0, and the value of jqq * may be taken as 0*36. 

Equation (5) may be written : 

G + F = 4 X Kj- 0*56 + 0*20 F - 0*36 F : 

or. G + F=4xKi-0*56-0-16F (6). 

For comparatively small values of F the expression (-0*56-0*16 F) will 
approximate to a constant, and equation (6) becomes : 

G + F= constant (7). 
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In the following table I have given a series of analyses of milks which were 
known to be not watered ; the samples connected by brackets were identical, bpt the 
analyses were performed by different analysts workibg independently : 


G . 

T . S. 

F . 

8.-not-F. 

G + F. 

320 

12-65 

3-79 

8-76 

86 - 79 \ 

31-8 

12-44 

3-70 

8-74 

36 - 60 / 

• 31-2 

12-27 

3-66 

8-62 

34-861 

31 -g 

12-38 

3-67 

8-71 

3667 / 

31-8 

12-24 

3-50 

8-74 

36-301 

31-2 

12-09 

3-58 

8-51 

34 - 78 / 

31-2 

12-36 

3-80 

8-56 

36-001 

30-2 

12-38 

408 

8 - 30 * 

34 - 28 / 

30-7 

12 66 

4-10 

8-46 

34-761 

31-6 

12-42 

3-86 

8-66 

35 - 46 / 

31-7 

12-42 

3-68 

8-74 

35-381 

32-2 

12-30 

3-62 

8-68 

35 - 82 / 

31-3 

1207 

3-42 

8-65 

34-721 

311 

12-08 

3-61 

8-47 

34 * 78 , 

31-7 

12-47 

3-78 

8-69 

36 - 48-1 

32-3 

12-40 

3-69 

8-71 

36 - 99 / 

31-8 

12-66 

3-85 

8-80 

35-661 

32-2 

12-84 

3.94 

8-90 

36 - 14 / 

32-8 

12-21 

3-27 

8-94 

36-071 

320 

12-31 

3-35 

8-96 

35 - 66 / 

33-0 

12-86 

3-69 

9-17 

36-691 

32-6 

12-86 

3-92 

8-94 

36 - 52 / 

32-5 

12-42 

3-57 

8-86 

36071 

32-5 

12-47 

3-66 

8-81 

36 - 16 / 

32-7 

12-25 

3-32 

8-93 

36021 

330 

12-22 

3-33 

8-89 

36 - 33 / 

32-4 

12-78 

3-72 

9-06 

36-121 

32-2 

12-71 

3-92 

8-79 

36 - 12 / 

32-9 

12-30 

3-40 

8-90 

36-301 

32-7 

12-34 

3-54 

8-80 

36 - 24 / 

32-9 

12-52 

3-46 

9-06 

36-361 

33- 1 

12-50 

3-49 

901 . 

36 - 59 / 

32-8 

12-71 

3-69 

9-12 

36-391 

33-2 

12-77 

3-77 

9-00 

36 - 97 / 

31 -6 

13-20 

4-29 

8-91 

36-891 

31-6 

13-22 

4-26 

8-97 

36 - 86 / 

329 

13-96 

4-70 

9-25 

37-60 

32-9 

13-81 

4-61 

9-30 

37-41 

32-9 

13-94 

4-60 

9-34 

37-50 

36-6 

9-73 

0-26 

9 - 48 t 

36-86 

36-6 

9-64 

0-27 

9-37 

36-87 

36-8 

9-66 

0-24 

9 32 

3704 

33-6 

12-33 

3-24 

9-09 

36 - 74 ' 

330 

12-27 

309 

9-18 

36-09 

33-6 

12-19 

3-12 

9-07 

36-62 

§ 2-2 

12-38 

3-61 

8-87 

36 - 71 ' 

320 

12-41 

3-46 

8-95 

36-46 

32-3 

12-30 

3-44 

8-86 

36-74 


* Minimtim. f Maximum. 
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• G. 

T. 8. ■ 

F. 

S.-notF. 

G+r. 

83-6 

1800 

3-98 

9-02 

86-58> 

* 82 -3 

13-01 

4-12 

8-89 

36-42/ 

32-5 

13-02 

3-97 

9-05 

36*47 \ 

32-5 

12-97 

4-11 

8-86 

36-61/ 

32-0 

12-90 

3-88 

9-02 

36-08\ 

33-4 

12-87 

4-09 

8-78 

36-49/ 

31*2 

13-10 

4-30 

8-80 

86-f>0\ 

81-5 

13-25 

4-59 

8-66 

36-09/ 

81'-2 

12-01 

3-37 

8-64 

34-571 

32-0 

11-97 

3-35 

8-62 

35-35] 

32-2 

12-64 

3-61 

9-03 

35-81\ 

32-2 

12-45 

3-71 i 

8-73 

35-91] 

3ef-2 

9-44 

0-19 

9-25 

36-39\ 

sa-a 

9-31 

0-23 

9-08 

36-43] 

3GO 

9-47 

0-30 

9-17 

36-301 

36;3 

9-42 

0-41 

9-01 

36-71] 

31-8 

12-65 

3-77 

8-88 

35-571 

32-2 • 

12-59 

3-86 

8-73 

36-06] 

83-0 

12-18 

3-17 

9-01 

36-171 

33-0 

12-05 

3-31 

8-74 

36-31 ] 

i 

Total mean 


... 8-88 

36-02 


In tljiese it is seen that the maximum difference between two analysts is 0*80 per 
cent, of Bolids-not>fat, or 8*3 per cent, of the mean ; the maximum difference between 
the Bumsi of the gravity and the fat found by two analysts is 0*78, or 2*2 per cent, of 
the mean. The extreme differences (excluding the separated milks) in the table 
amount to 1*04 per cent, solids-not-fat, or 11*7 per cent, of the mean ; and of the 
sums of gravity and fat to 3*32, or 9*2 per cent, of the mean. It appears that the sum 
of the gravity and fat is not only less affected by experimental error than the solids- 
not-fat, but that it is a more constant figure in genuine milks. 

In the following table, series of analyses of the same milk in which the fat has 
been varied, are given : 


No. 

Speci&o 

Gnlitr. 

Total Solid.. 

Fat. 

Solids-not-Fat. 

i^um. 

Deviation 
from Mean. 


f 1-0327 

11-62 

2-75 

8-87 

35-45 

-0-10 

I. 

1-0316 

12-85 

4-00 

8*85 

35*60 

+ 0-05 


[l-(»04 

13-99 

5-20 

8-79 

36-60 

+0*06 

IL] 

ri-0349 

9-27 

0-28 

8-99 

36-18 

+ 0-14 

Ll-C«08 

ri*0@62 

12*75 

4-10 

8-65 

34*90 

-0-14 


9*26 

0-06 

9-20 

36*26 

-0-23 

Ll-(fe32 

12*65 

3-50 

9-15 

36*70 

+0-23 


fl0867 

9*36 

0-04 

9-32 

36-74 

+0-02 

IV. 

11-0367 

9*45 

0-12 

9*33 

36-82 

+ 0*10 

1*0057 

10*38 

1-10 

9*28 

36*80 

+ 0*08 


1*0330 

12*69 

3*50 

9*09 

36*50 

-0-22 

j 

l*d331 

10*83 

2*02 

8-81 

35*12 

-0*80 


1-0315 

12*40 

3*65 

8*75 

36*16 

-0-27 

1 

1*0306 

14*34 

6*48 

8*86 

36-98 

j+ 0-66 

VI.) 

I1-CB18 

Ll-0312 

11-89 

3-17 

8*72 

34*97 

+0*01 

12-46 ^ 

3*76 

8*70 

34*96 

-0*01 

ni,) 

ri*0313 

12r96 

4*10 

8*86 

36*40 

-0*08 

[1*0262 

17*92 

9*36 

8-66 

36*56 

+0*08 
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It is seen from this series that the sum of the gravity and fat remains 
appreciably constant when considerable variations occur in the fat ; the difference, 
except in No. V., is not greater than the divergence between the results of two 
analysts working independently on identical samples ; No« Y. is included to show the 
maximum difference yet observed. The table could be greatly extended, but the 
results given above are sufficient. 

*I venture to propose, therefore, that the sum of the fat and gravity be used for 
the calculation of added water instead of the solids-not-fat, because— 

(i.) It is less affected by experimental error ; 

(ii.) It is a more constant figure ; 

(iii.) It is but slightly affected by excess or. deficiency of cream.. 

The value 36 0 may be taken ad the mean, and should be used where a mean 
percentage of added water is desired. From the above table, it appears that the 
value 34*5 may be used where a safe percentage of added water is to be certified, in 
the same way that the standard of 8*5 per cent. solids>not«fat is used. 

In the following table some analyses of watered milks are given ; the percentage 
of added water is calculated from the solids-not-fat using 8*88 (the mean value found 
above) as a standard, and from the sum of the fat and gravity using 36*0 (the mean 


given above) : 

^ Specific 

Gravity. 

ToUl 

Solida. 

Fat. 

Solid.' not- 
Fat. 

Sum. 

Added Water. 


From Solids- From 
not-Fat. Sum. 

Actiud. 


10296 

11*31 

308 

8-23 

32-68 

7-3 

9-8 

10 


10298 

11*34 

308 

8-26 

32-88 

7-0 

8-7 

10 

\lc. 

10298 

11*29 

303 

8-26 

32-83 

7-0 

8-8 

10 

J2a, 

10243 

16*11 

8-18 

7-93 

32-48 

10-7 

9-8 

10 

\2b. 

10245 

15-97 

8-12 

7-85 

32-62 

11-6 

9-4 

10 

(Sa. 

10300 

10*93 

2-72 

8-21 

32-72 

7-5 

9-1 

9 

{3b. 

10302 

10*94 

2-65 

8-29 

32-86 

6-6 

8-8 

9 

4. 

10289 

10*84 

2-92 

7-92 

31-82 

10-7 

11-6 

12 

6. 

10236 

9*41 

2-80 

6-61 

26-40 

25-5 

26-5 

27 

6. 

10286 

11*24 

3-30 

7-94 

31-80 

10-6 

11-7 

13 

7. 

10284 

10*97 

310 

7-87 

31-50 

11-4 

12-5 

16-5 

a 

10290 

11*66 

3-35 

811 

32-55 ■ 

8-7 

96 

10-6 

9. 

10293 

11*32 

3-20 

8-12 

32-50 

8-6 

9-7 

7-6 


The analyses la, and Ic, 2a and 2b, and 3a and Sb, were made by different 
analysts working on identical samples. No. 1 was milk which had been watered ; 
No. 2 had also received an addition of cream ; while No. 3 contained a proportion 
(30 per cent.) of separated milk. The percentages of water calculated by the method 
above described agree better with that actually added than the percentages deduced 
from the soUds-not fat. 

It is not* claimed that a determination of fat and specific gravity can supplant in 
any way estimations of total solids, solids not-fat, milk-sugar, proteids, and ash, in 
judging whether a milk is genuine or not; but determinations of specific gravity and 
fat are always made in an ordinary analysis. It appears from the above evidence 
that, when watering is established by the ordinary analytical methods, a more 
correct estimate of the percentage of water added can usually be obtained by 
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ottlox^tuig from the sum of specific gravity and fat ; and the calculation is of the 
very eimplest. 

In this paper I have made use of analyses by Messrs. Sevan, Boseley, Harland, 
Hehner, and O’Shaughnessy, as well as my own, and my best thanks are due to 
these gentlemen for permission to use their work. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

The Detection of Annatto in Milk. A. Leys. {Journ. Pham. O^m., 189H, 
vii., 286*289.)— Fifty o.c. of the suspected milk are shaken in a separatory funnel 
with 100 ac. of the following mixture made in the following proportions ; Alcohol 
(93 per cent.), 240 c.c. ; ether, 320 c.c. ; water, 20 o.c. ; ammonia solution (specific 
gravity 0*92), 8 c.c. On standing, the liquid forms two layers, the upper consisting 
of an ethereal solution of the fat, and the lower containing the casein, etc. The 
coloring matter of annatto will be found almost entirely in this lower ammoniacal 
layer, to which it imparts a greenish-yellow tint. 

‘ After twenty minutes the lower layer is removed to a second separatory funnel, 
and half its volume of a 10 per cent, solution of sodium sulphate added to it in small 
fractions, the funnel being inverted without shaking after each addition. The casein 
is thus separated in flakes, which conglomerate and rise to the surface, and the liquid 
is drawn off from below through wire gauze and placed in four test-tubes. To each 
of these amyl alcohol is added, and after shaking they are placed in a vessel of cold 
water, and the temperature gradually raised to 80° C., which causes the emulsion 
break up, and the amyl alcohol, with the coloring matter in solution, to rise to the 
surface. 

The residue obtained on evaporating the united amyl alcohol extracts is dissolved 
in warm water containing a little ammonia and alcohol. A bundle of white cotton 
fibre is introduced, and the solution evaporated almost to dryness on the water-bath. 
The yellow fibre, when washed and placed in a solution of citric or other weak acid, 
is instantly changed to a rose colour when the milk had been colored with annatto. 

Ah uncoloured milk when tested in this way gives a slight yellow coloration to 
the cotton, but never the rose colour. Similarly negative results are obtained in the 
case of milk colored with saffron, turmeric, or with the coloring matter of marigold 
flowers, so that the reaction appears to be characteristic of annatto. ' C. A. M. 
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Thd Ddteotion of Added Water in Milk. A. Villiers and M. Bertaiiit. 

(Bull Soc. Chim,, 1898, xix*i 305-310.) — The authors state that there exists a peculiar 
relation between the amount of lactose and of salts in milk-whey, so much so that 
the refractive power of the latter is virtually a constant. They have established this 
in the case of thirty-eight samples of milk of undoubted purity, obtained from cows 
of different breed and age. In these the total solids varied from 110 to 202*4 
granimes per litre; those of the whey, after boiling, from 61*20 to 74*60 grammes 
per litre; the soluble ash from 3*22 to 8*40; lactose from 37*80 to 68*60; and the 
chlorides, as sodium chloride, from 0*93 to 2*97. 

The whey was prepared by adding 1 volume of 1 per cent, acetic acid to 
2 volumes of the milk, bringing the mixture to the boiling-point in a flask con- 
nected with a reflux condenser, then cooling and filtering. 

The total solids were determined by evaporating 6 c.c. in vacuo, and the refractive 
power by means of Jean and Amagat’s oleorefractometer. The latter results were 
calculated by subtracting from the figure given by the whey dilated with acetic acid, 
one-third of the difference between the respective figures for the dilute acetic acid 
and for pure water ; deducting from the result the figure corresponding to pure water, 
and adding to itself one half of the difference. 

If, for example, 11*5 divisions were the reading in the case of pure water, 
16 divisions that of the dilute acetic acid, and 41 that of the dilute whey, the result 
corresponding to the substances dissolved in the undiluted whey would be obtained 
by deducting 


41- 


15-11 5 
3 


-116-28*3, 


and adding half the latter number to itself- 42*4. The number of divisions corre- 
sponding to the lactose is calculated by multiplying the amount of lactose in 100 c.c. 
of the milk by 6*17, the number corresponding to 1 gramme of lactose in 100 c.c. 
Omitting samples containing colostral milk (which are easily recognised by the 
presence of albumin in the whey prepared in the cold), the lowest result obtained 
was 39*5, whilst as a rule the figure was 40 to 41. In the case of colostral milk the 
lowest result was 38*5. 

As an example of the application of the method, two samples of genuine milk 
are mentioned which contained 131*20 and 110*20 grammes of total solids and 
58*50 and 45*00 grammes of lactose per litre respectively, so that, even after the 
addition of 15 per cent, of water, the first would still give superior figures to the 
second in these particulars. When examined by the oleorefractometer, the first gave 
a reading , of 41 divisions, the second 39*5, whilst the figure obtained on adding 
10 per cent, of water to the first was 37. 

The second sample was taken from a Dutch cow, and the authors call attention 
to the importance of the fact that the whey of milk obtained from Dutch cows in 
general is not marked by a low refractive power, notwithstanding the poorness of 
such milk, which is often set up as a defence in prosecutions for watered milk. 
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The subjoined table gives a seleotion of the results tabulated by the authors : 


* 





Total 

BoUda 

in 

Whey. 


: 

i 


Oleorefraclometer Readings 
corresponding to 

Ori^ ot MUk. 

Age of 

Cow. 

Age of 
Milk. 

Total 

SoUda 

InMUk. 

Soluble. 

Aoh 

Chlor- 
ides as 
NaCl. 

L(iC- 

lose. 

Liic- 

to«e. 

Total Bub- 

1 of Sub- .Vances 
: otance ! 
other than 

1 Lactose, i “ 

Vendw 


11 yearfi 

7i monthe 

US'S 

72 0 

8*97 

1*42 

64-22 

83-46 

0-38 

40-2 



7 „ 

1 month 

129*2 

73 20 

6-22 

1*04 

58 *,50 

36 -OK 

0-38 

41-0 

»» 


6 

Colostral 

milk 

202-4 

67-88 

6-30 

2-75 

37-80 

23*32 

0-61 

38-6 



4 M 

9 months 

121-0 

69-46 

6-40 

1 1-37 

— 

— 

i — 

39-9 



4 M 

Colostra! 

: 192-2 

74*60 

6 -.50 

I 1-83 

49-72 

30-67 

’ 0-47 

42-6 



10 „ 

6 months 

■ 152-8 j 

65*85 

3-22 

1*74 

54*22 1 

38*45 

0-73 

4-2-0 




4 „ 

16 days 

145*2 1 

70*60 

3-22 

; 1 12 

55-12 

34*00 

1 0*71 

45-0 

PariB (Dutch cows) 


.• 

110*2 

61-20 

8-26 

2*04 

45-00 

27*76 

i 0-72 

395 

» 1 


— 

i — 

1 121-8 
' 122-8 

69-16 

69*46 

7*87 

7-27 

1*70 

1*87 

51-52 

50-62 

31*78 

31*23 

0-60 

0*59 

42-4 

42*4 





, 

: 140-0 

63*00 

6-22 

2*79 

47-47 

29*28 

0-70 

40*2 






1352 

65*66 

5-32 

2-53 

48-15 

i 29*70 

0-60 

40*2 







122-4 

! 66*40 

5-92 

2*12 

51*07 

i 31*50 

0-71 

41*7 







141-4 

i 66-60 

5-47 

: 2*07 

51-07 

1 31*51 

: 0-62 

, 40*2 



I 

j — 

128-2 

1 67*80 

6-47 

1*91 

65*12 

1 84-00 

0*60 

41*7 

tt 

It 

i 

, 

1310 

I 66-00 

4-27 

1 2-2."* 

50*40 

1 31-09 

0-68 

41*7 


C. A. M. 


Analysis of Lemon Syrups. A. Borntraeger. {Zeit.fiir UntcrsucJi, der Nahr. 
wnd Genussviittelj 1898, 225.) — The author communicates the methods he elaborated 
for the analysis of lemon syrup, and the results obtained. 

For the detection of sulphuric, hydrochloric, and boric acids a solution of the 
sample was evaporated with soda, and the residue charred. One portion of the 
aqueous extract of the residue was then acidified with hydrochloric acid, and a second 
portion with nitric acid, and the two portions tested respectively with barium chloride 
and silver nitrate. A third portion was acidified with hydrochloric acid and tested 
for boric acid with turmeric paper. 

Oxalic acid was tested for by heating an aqueous solution with neutral calcium 
acetate. For the detection of salicylic acid an aqueous solution was shaken with 
chloroform, the chloroform removed and filtered repeatedly through dry filter-paper 
until clear, evaporated, the residue taken up with water, and a dilute solution of ferric 
chloride added. 

The heavy metals were tested for by sulphuretted hydrogen and ammonium 
sulphide. The total acidity was determined by titration, and from the result that 
due to tartaric acid was deducted, the remainder being reckoned as citric acid. 

The tartaric acid was determined by precipitating as acid potassium tartrate and 
titrating. To a solution of 20 grammes of the syrup was added 5 grammes of 
potassium chloride, the solution neutralized with solution of potash and made up to 
50 c.c. A solution of 5 grammes of citric acid was then added, the solution stirred, 
allowed to stand overnight, the precipitated acid potassium tartrate washed, first with 
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a saturated solution of cream of tartar, and afterwards twice with a 10 per cent, 
solution of potassiutn chloride, and finally titrated hot. 

For the detection of soluble starch, gum, and dextrin, a moderately strong 
solution was mixed with six times its bulk of absolute alcohol, the alcohol removed, 
the residue dissolved in water, and alcohol again added, and the same procedure 
repeated until the residue contained nothing further of a reducing nature. The 
residue was then dissolved in water, boiled for fifteen minutes with hydrochloric 
acid, neutralized and tested with Fehling’s solution. 

For the detection of gelatin an aqueous solution was tested direct with a 
solution of tannin. As, however, the presence of much citric acid hinders the pre- 
cipitation, it is advisable to first neutralize with soda. The presence of an excess of 
soda, on the other hand, redissoives the precipitate. 

For the determination and identification of the sugar, a solution was made by 
dissolving 5 grammes in 100 c.c. of water. For the determination of the reducing- 
sugar 25 c.c. of the solution were neutralized with soda and diluted to 100 c.c. 
Ten c.c. of Fehling’s solution and 40 c.c. of water were then added and the titration 
carried out according to Soxhlet’s directions. As the solution of the syrup polarized 
to the right, and contained no saccharose, the results were reckoned as dextrose. 
The method used for the detection of saccharose depends upon its inversion by 
hydrochloric acid. Twenty-five c.c. of the 5 per cent, solution were allowed to stand 
overnight with 2-5 c.c. of hydrochloric acid of 11 specific gravity, the solution 
neutralized with soda, made up to 100 c.c. and titrated. The polarimeter, however, 
showed that no reducing sugar had been formed, and therefore no saccharose was 
present in the sample. Though the 5 per cent, syrup solution showed on the day 
after its preparation a rotation of +21*9 Yentzke (length of tube = 2 decimetres), only 
1'5 per cent, of dextrose anhydride, corresponding to a rotation of -i-4’9 Ventzke, had 
been found. This led the author to suspect the presence of very impure starch-sugar 
containing amylin, which was confirmed in the following way : Ten grammes of the 
sample were dissolved in water, neutralized while hot with precipitated calcium 
carbonate, filtered hot, the precipitated calcium citrate with the excess of carbonate 
washed with boiling water, the filtrate cooled and fermented with must. It was then 
neutralized while hot, evaporated, treated first with lead acetate and then with 
sodium sulphate, made up to 100 c.c. and filtered. The liquid showed after four hours 
as well as after twenty -four hours a rotation of -|-21 Ventzke =■ +7° 17' (2 decimetre 
tube), whilst its power of reducing was equal to 0 65 gramme dextrose anhydride in 
100 c.c., corresponding to -f 2 Ventzke. 

The glycerin was tested for by the German official method for the analysis of dry 
wines, but none was found. 

The author has also made analyses of lemon-juice. The following results were 
obtained : 
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Lemon Stbup. 


100 Grammes contained 


Citric acid 

Tartaric acid 

Bedncing-sagar reckoned as dextrose 

Saccharose 

Amylin 

Total extract 

Extract minus citric and tartaric susids and 

reducing-BUgar 

Mineral matter (ash) 

Polarization, Ventzke (length = 2 decimetre 
tube) . ■ . ... 


I. 

II. 

III. 

6-76 

! 14*40 

6-42 

10-68 

Nil. 

10*70 


! 30*10 ; 

38-42 

— 

Nil. 

Nil. 

— 

Present. 

Present. 

— 

81-92 

80-56 



1 ! 

■ 37*42 1 

26-02 

— 

0*32 ! 

j 

0-72 

— 

_^21-9 

-I-19-0 


Lemon Juice. 


100 GrammeB contained 

Ripe Frnlt. 

Citric acid, calculated from acidity 

7-25 

Citric acid, precipitated as calcium salt 

7-28 

Tartaric acid 

Nil. 

Bedttcing-sugar 

0-75 

Saccharose 

0-19 

Ash 

0-384 

Total extract 

8-87 

Extract minus citric acid and varieties of sugar ... 

0-68 

Observed rotation 

1 -1-7 (-0° 36') 

Polarization corresponding to the saccharose 

' +0-7 

* t f A 

Polarisation of the reducing-sugar | j 

i -2-4 
-0-9 


Unripe Fruit. 

7-70 

7-52 

Nil. 

0-21 

0-78 

0-486 

9-30 

0-61 

+ l-3( + 0° 27') 
+ 3-0 
i -1-7 

I - 0-26 


H. H. B. 8. 


The Composition of Semolina and Food Pastes. Balland. (Jouni. Pharm. 
Chim., 1898, vii., 328-330.)— Semolina is prepared from wheat which contains a large 
proportion of gluten, as, for instance, that grown in Algiers. It is derived from the 
less starchy part of the grain, and is distinguished from flour by containing more 
nitrogenous matter (gluten), but less starch, fat, cellulose, and ash. Under the term 
“ food pastes " are grouped such substances as vermicelli, macaroni, and the small 
fancy shapes such as crosses, letters, etc., used in soup. These consist of semolina 
kneaded with boiling water. The following table gives the percentage composition 
of various semolina products used in France, and contains also for the purpose 
of comparison the analysis of a rice semolina, of tapioca, and of an artificial tapioca 
manufactured in France from the potato : 
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* 

Water. 

Nitrogeooug 

Sabatancee. 

Fat. 

Starch, etc. 

Cellulose. 

Ash. 

Macaroni (1895) 

11-60 

10-98 

0-45 

76-05 

0-28 

0-64 

„ (1897) 

12-00 

1089 

0-65 

75-70 

0-26 

0-50 

Yermicelli (1896) 

10-90 

11-74 

0-50 

75-74 

0-38 

0-74 

„ (1897) 

P4tes d’ltalie (1897) ... 

10-00 

12-51 

0-80 

75-51 

0-28 

0-90 

10-40 

12-51 

0-80 

75-23 

0-30 

0-76 

Semolina (1895) 

9-20 

13-50 

0-85 

75-45 

0-50 

0-50 

„ (1896) 

9-20 

10-42 

0-55 

78-63 

0-45 

0-75 

„ (1897) 

10-50 

11-96 

0-60 

75-79 

0-50 

0-65 

Bice semolina (1898) ... 

10-80 

7-34 

0-30 

80-96 

0-40 

0-^ 

Tapioca, foreign (1897) 

12-80 

0-00 

0-20 

86-88 

0-08 

0-04 

„ French potato 







(1897) 

16-00 

. 0-45 

0-15 

82-95 

0-00 

0-45 


C. A. M. 


Determination of Tannic Acid in Coffee. H. Trillich and H. Gookel. {Zeit, 
filr UniersucK der Nahr, und Ge^iussmittel, 1898, 101.) — The authors use the following 
method : 3 grammes of coffee are boiled four times for half an hour with water, the 
extracts mixed together and made up to 1,000 c.c. After filtering (linen is first used, 
and afterwards paper), 400 c.c. of the clear filtrate are taken, and 1 c.c. of solution of 
basic lead acetate added. The whole is allowed to stand overnight, and is then 
filtered. The precipitate is washed, decomposed by sulphuretted hydrogen, the 
excess of this gas boiled off, the solution filtered, the filtrate evaporated, and the 
residue weighed. 

A sample of raw New Granada coffee examined by this method and by Bell’s 
and Rrug’s methods respectively gave the following results : 

I. II. Mean. 

By the above method ... 11*86 per cent. 10*88 per cent. 11*37 per cent. 

By Bell’s method .. . ... 4*36 „ 6*25 ,, 5*32 „ 

B/ Krug’s method... ... 11*12 „ 11*50 „ 11*31 „ 

The authors find that each time the solution is evaporated to dryness a portion 
of the tannin becomes insoluble, and therefore evaporation and drying should be 
avoided until the final stage of the process is reached. * 

In roasted coffee the greater part of the tannic acid appears to exist in a com- 
bined state, and the authors have not succeeded in devising a method for its 
determination in this case. H. H. B. S. 

The Detection of Small Quantities of Cotton-seed Oil in Edible Oile. 
M. Tortelli and B. Bliggeri. {Moniteur Scientif.^ 1898, xii., 335-338.) — ^The authors 
recommend the following modification of Bechi’s test, as being much more sensitive 
and reliable than the ordinary methods. Five grammes of the oil are saponified with 
80 c.c. of an alcoholic solution of potash (60 grammes in 1 litre of 90 per cent, 
alcohol), and the soap solution neutralized with 10 per cent, acetic acid, and' poured 
in a thin stream into a hot solution of lead acetate (50 c.c. of a 10 per cent, solution 
with 250 c.c. of water). The resulting lead soap is washed with hot water, dried 
with filter-paper, and extracted for about twenty minutes with ether under a reflux 
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condenser. The ethereal solution is transferred to a separatory funnel, shaken with 
60 C.C, of 10 per cent, hydrochloric acid, and allowed to stand for some time. The 
lower layer is run off, the shaking with hydrochloric acid repeated, and the ethereal 
layer well washed with water, and finally filtered. After evaporation of the ether, 
the residue of fatty acids is mixed in a test-tube with 10 c.c. of pure alcohol 
(90 per cent.) and 1 c.c. of a 5 per cent, aqueous solution of silver nitrate, and the 
tube placed in a water-bath at 70“ to 80® C. In the case of pure olive-oil or of olive- 
oil mixed with other edible oils, but free from cotton-seed-oil, the liquid remains clear 
and unaltered even after fifteen minutes, or even after several hours. But if as little 
as 1 per cent, of cotton-seed-oil be present, the reduction commences immediately, 
and is complete after a few minutes. 

The paper contains tables giving the results of the authors’ experiments with 
olive, earthnut, sesame, maize, and colza oils alone, and when mixed with variable 
proportions of cotton-seed-oil, all of which bear out their statement as to the delicacy 
of the test. C. A. M. 


The supposed Deoolorization of Bod Wine by Means of Potassium Per- 
manganate. L. Hugounenq. (Joiirn. Pharm. Chim.y 1898, vii., 321-323.) — A 
sample of white wine examined by the author gave the following analytical results : 


Alcohol ... ... ... ... ... 713 per cent. 

Extract (in vacuo) ... ... ... ... 22*27 per litre. 

Ash ... ... ... ... ... 3-69 

Alkalinity of ash, as potassium carbonate ... 1*16 

Potassium sulphate ... ... ... 1*14 

Acidity (total), as jBLSO^ ... ... 4*25 

„ volatile, as C 2 H 4 O 0 ... .. 1*23 

Beducing substances (as glucose) ... ... 1*47 

Glycerin ... ... ... ... ... 1*07 


The ash left on incineration was a red, spongy residue, which gave strongly all 
the reactions for manganese, and on analysis it was found to contain 0*59 gramme as 
MnO calculated on 1 litre of the wine. 

The author's explanation of the presence of so much manganese is that the wine 
was originally a common red wine, decolorized by means of animal charcoal and 
potassium permanganate. 

For the rapid detection of manganese in such products the following process is 
recommended : Ten c.c. of the suspected wine are shaken with 1 or 2 c.c. of soda-lye 
and 1 c.c. of hydrogen peroxide solution. An immediate mahogany brown coloration 
is obtained with the adulterated wine, whereas in the case of normal white wines 
only a yellow tint appears when they are subjected to this test. C. A. M. 


On the Presence of an Alkaloidal Principle in Natural Wines. G. Guerin. 
(Journ, Pharm, C/wm., 1898, vii., 323, 324.) — In 1868, Oser {Bull, Soc. Chim,, x., 295) 
isolated from the products of the fermentation of sugar by beer-yeast an alkaloid 
with a composition corresponding to the formula Its hydrochloride dried 
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in vacuo formed a hygroscopic white mass, turning brown on exposure to the air. 
it was suggested that the same alkaloid might be found in wine, beer, etc. 

The author has examined a large number of different wines, and in each case 
has succeeded in obtaining evidence of the presence of an alkaloidal principle, in the 
following manner : One litre of the wine, after the addition of a crystal of tartaric 
acid, was evaporated on the water-bath until all the alcohol had been expelled. The 
liquid was cooled, made slightly alkaline with potassium hydroxide, and extracted 
with ether. The residue left on allowing the ethereal extract to spontaneously 
evaporate was dissolved in several drops of water made slightly acid with sulphuric 
acid, and this solution gave all the general reactions for alkaloids. G. A. M. 


ORGANIC ANALYSIS. 

Determination of the Solidifloation-Point of Commercial Paraffin. B. Kiss- 
ling. (Chem, Zeit,, xxii., 209.) — After discussing the official method of the German 
mineral-oil industry, and comparing it with the usual English method, the author 
proceeds to describe his own plan for determining the solidification-point of paraffin. 
The apparatus consists of a glass cylinder 12 centimetres high by 8 centimetres diameter 
— a beaker with the bottom cracked out answers the purpose — on which rests a cover 
having a hole in it, of a size to allow a beaker 8 centimetres high by 5 centimetres 
diameter to pass through and be supported by the rim. The determination is made 
as follows : 50 grammes of the sample are placed in the beaker, and heated in a water- 
bath to about 10'’ above the solidification-point. The beaker is then suspended inside 
the cylinder, its rim resting upon the cover, and the melted paraffin stirred with a 
thermometer until a thin layer of solidified paraffin begins to form on the bottom of 
the beaker. As soon as this point is reached, a skin will be seen to form upon the 
upper surface, whilst the whole fluid, which until now has remained clear, becomes 
suddenly flocculent. The temperature is then read off. The beaker should be kept 
covered during the whole course of the determination, from the melting of the paraffin 
to the final reading of the temperature. The following results show with what 
exactness the method can be worked : 

Determinations. 



1. 

2. 

3. 

4 . 

Sample I. 

... 64-1° C. 

54 0° C. 

54*0" C. 

541' C. 

„ II. 

... 54-5° C. 

54-5° C. 

54-4' C. 

54-3' C. 

„ III. 

... 53-8“ C. 

53-7“ C. 

53-8’ C. 

53-9' C. 

IV. 

... 52-0° C. 

52 0'. C. 

52-1' C. 

52-1'’ C. 

V. 

... m-r c. 

53-3' C. 

53-2° 0. 

53-4' 0. 


H. H. B. S. 

On the IVaotional Saponifloation of Oils and Fats. B. Henriques. — {Zeil. 
angew. Chem., 1898, 338-345.) — By means of his method of cold saponification 
(AmaiiTst, xxi., 67 and 192) the author has thrown light upon the changes which 
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oooar during the saponification of oils and fats. On saponifying saturated glyoeridea 
of kno^ composition, siieh as tribenzoin, and a mixture of stearin and palmitin, with 
one-third of the alcoholic ^tash required for complete saponification, it was found 
that the glycerides were converted into the ethyl esters of the respective acids, whilst 
the whole of the glyoerin present was found in the lye. Even with so little as 
10 per cent, of the requisite alkali, nine-tenths of the glycerides were converted. For 
the separation of the esters from unchanged glycerides, advantage was taken of the 
fact that the former are volatile in a current of steam at 250° to 270° C. , whilst the 
latter are only very slowly decomposed into fatty acids, which can readily be separated 
from the distillate. The apparatus recommended consists of an ordinary fractionating 
fiask, whose outlet tube is connected with a Liebig’s condenser. The flask is fitted 
with a cork with two holes, through one of which a thermometer passes, whilst the 
other is for a tube which conducts dry steam to the bottom of the flask. Between 
the steam generator and this tube is a small copper tube inclined at a slight angle 
upwards. This is heated with a small flame, and effectually prevents any particles 
of water from being mechanically carried into the flask. It is stated that with this 
apparatus 100 grammes of an ester can be distilled in from twenty to thirty minutes, 
and that the temperature is readily maintained constant. 

For the experiments on unsaturated glycerides the following oils were chosen as 
types : (1) linseed, (2) olive, almond and rape, (3) castor. In each case ethyl esters 
were obtained by saponification with as little as 15 per cent, of the theoretical alcoholic 
potash, whilst practically the whole of the glycerin was liberated. No difference in 
the iodine and saponification value of the esters was observed on fractional saponifi- 
cation with varying quantities of alkali (33^ to 6 per cent.), and from this the author 
concludes that fractional saponification is of no value as a means of differentiating the 
fatty acids present in a given oil. 

The ethyl esters from linseed-oil, separated by distillation and dried in a current 
of carbon dioxide, showed the following constants : Saponification value, ISO'S ; 
molecular weight, 309-7 ; iodine value, 168-4 ; acid value of liberated fatty acids,' 
198-7 j molecular weight, 281-8. As was also observed in other cases, the difference 
between the molecular weights of the esters and of the fatty acids closely approxi- 
mated to 28. 

On distilling the esters obtained by saponifying linseed-oil with only 10 per cent, 
of the necessary potash, the glycerides left in the flask gave the following constants : 
Acid value, 1-1 ; saponification value, 185-8; iodine value, 174-4 ; acetyl value, 51-7. 
These figures correspond to a mixture of di- and triglycerides, but further investigation 
is required to determine whether an impure diglyceride was really present, and, it so, 
whether it was formed during the saponification, or during the distillation with 
steam. 

By using methyl alcohol or amyl alcohol in place of ethyl alcohol, the correspond- 
ing methyl and amyl esters are formed. The latter are much less volatile than the 
ethyl esters, and the temperature in the distilling-flask must be raised to 270—280° 0. 

The ethyl esters of linseed fatty acids are very unstable, and readily oxidizable 
on exposure to air, finally yielding a substance insoluble in petroleum spirit. The 
changes which occur are illustrated by the following figures ; 
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Acid 

Value. 

SaponiSoa* 
tion Value. 

Iodine 

Value. 

A-oe^l 

Value. 

Twodavsold ... 

0 

181-7 

170-4 

42-5 

About three weeks 

42 

213-6 

— 

85-1 

About six weeks 

— 

220-4 

83-5 

104-9 

Substance insoluble in petroleum spirit 

— 

271-9 

36-1 

— 


The author suggests that the increase in the saponification value is due to a 
disruption of the molecule and the formation of lower fatty acids. So long as the 
oxidized esters are soluble in petroleum spirit, they do not react with phenylhydrazine, 
but a marked reaction is shown by the insoluble substance. This is attributed to the 
presence of aldehydic or ketose groups. Unlike the linoxyn formed by linseed-oil on 
drying, the oxidation products of the esters are not solid products. 

The distilled esters obtained from almond-oil gave the following constants : 
Saponification value, 185 0 ; molecular weight, 302*7 ; acid value of liberated fatty 
acids, 204*6 ; molecular weight of fatty acids, 273*7 ; iodine value, 91*1. An experi- 
ment in the case of rape-oil proved that the same changes occurred during hot 
saponification. 

The glycerides of castor-oil were still more readily convened into esters than 
those of the other oils examined. The distilled ethyl esters had a saponification 
value of 174*9, and an iodine value of 84*1. They were less viscous than the original 
oil, and completely soluble, though not readily so in petroleum spirit. Their taste 
and physiological properties were found by Dr. Aronson to be the same as those of 
castor oil. 

From these experiments, the author concludes that during the saponification (cold 
or hot) of all triglycerides with alcoholic potash, the ethyl esters of the acids present 
are first formed as intermediate products, with the complete liberation of the glycerin. 
Further investigation is required to determine to what extent the rule applies to 
esters other than glycerides. In the case of waxes an analogous behaviour is 
probable. C. A. M. 


Contributions to the Analysis of Fat. W. Fahrion. {ZeiL aiigetc. Chern^t 1898, 
267-273.) — For the simultaneous determination of the saponification number (by 
Henriques’ method) and of the amount of unsaponifiable matter the author recom- 
mends the following process : From 3 to 4 grammes of the oil are dissolved in 25 c.c. 
of petroleum spirit, 25 c.c. of approximately normal alcoholic potash or soda 
(containing not tnore than 5 per cent, of water) added, and after standing twenty-four 
hours the solution titrated with semi-normal acid, and the saponification number 
calculated from the results. 

The neutral soap solution is washed into a separatory funnel and extracted with 
suceessive portions of 20 to 30 c.c. of petroleum spirit. The separate extracts are 
washed with 10 c.c. of 50 to 60 per cent, alcohol, the washings being returned to the 
funnel, and the extraction continued until the petroleum spirit leaves no residue on 
evaporation. 
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The following examples are given in illustration of this method ; 


Beef fat 

Lard ... 

Palm-oil 

Olive-oil 

Cotton-oil 

Bape-seed-oil 

Castor-oil 

Colophony 


^ponifieation No. 

... 198-3 
... 196-8 
... 199-7 
... 189-0 
... 191-1 
... 173-8 
... 178-6 
... 173-9 


UoMiTOnifikUe M»tter 
Percent. 

0- 17 
0-12 

1- 07 
1-07 
1-05 
1-48 
0-59 
3-85 


With reference to these results, the author remarks that the unsaponifiable 
matter of the palm-oil contained the coloring matter present, which, as has before 
been observed, became bleached on exposure to the air. Concordant results for the 
unsaponifiable matter, but not for the saponification number, were obtained with 
liver-oils, whilst there were considerable variations in both particulars in the case of 
wool-fat. This is accounted for by the fact that the latter contains lactones which 
on the addition of potash are converted into the salts of the corresponding acids, the 
conversion being the more complete the longer the contact with the alcoholic lye, 
and the saponification value being correspondingly raised. On subsequently treating 
the soap with dilute alcohol, a considerable quantity of these salts is reconverted into 
lactones, thus causing the variation in the amount of unsaponifiable matter. 

The unsaponifiable matter from the various oils was tested according to 
Ldeberraann’s method in the following manner : From 10 to 20 milligrammes were 
dissolved in about 3 c.c. of acetic anhydride, and 2 or 3 drops of concentrated 
sulphuric acid added to the cold solution. With the unsaponifiable substances from 
palm-oil, olive-oil, cotton-oil, rape-oil, castor-oil, and liver-oil a bright blue colour 
appeared, which rapidly changed to green, and finally, after an hour or more, to 
yellowish-brown. In the case of wool-fat the blue colour was not obtained, but the 
green was very bright. 

In order to determine whether this might serve as an indication of the presence 
of cotton-oil in lard, the unsaponifiable matter was extracted from a mixture 
containing 10 per cent, of the oil and tested as above. There was an immediate blue 
colour, changing into green, whilst in the case of pure lard the blue was extremely 
faint, and only after a considerable time did a faint green tint appear. A similar 
difference was found in the fatty acids when examined by this test. Those from pure 
lard gave a faint yellow colour, and only after the lapse of fifteen minutes was a 
slight green coloration to be detected. On the other hand, the fatty acids from the 
lard containing the 10 per cent, of cotton-oil gave a yellow colour, which after two 
minutes changed into a well-marked green. 

With the unsaponifiable matter from colophony Liebermann’s reaction gave a 
characteristic violet colour, which rapidly disappeared (C/. preceding abstract). 

C. A. M. 
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The Liquid Fatty Aoids of Seal Fat. £. Ljubarsky. {Jour, prakL Chem,, 
1898, Ivii., 19-27.)— The fatty acids of a sample of Caspian seal fat, when converted 
into lead salts and treated with ether, yielded 17 per cent, of a solid fatty acid, 
apparently from its melting-point, palmitic acid, and 83 per cent, of liquid fatty acids, 
which were found to consist of oleic and physetoleic acids, the latter being the larger 
constituent, and yielding dihydroxy>palmitic acid on oxidation with alkaline perman- 
ganate. In the examination of the oxidation products, it was found that dihydroxy- 
palmitic and dihydroxy-stearic acids could combine to form a molecular compound, 
with physical properties quite distinct from those of its separate components. 
Thus, it melted at 120*" to 124'' C., solidified at 120^ C., and was soluble in hot water, 
whereas dihydroxy-stearic acid is nearly insoluble. Attempts were made to. obtain 
margaric acid by the action of phosphorus and iodine in the presence of water on this 
apparently dihydroxy-margaric acid, and subsequent reduction of the fatty iodide 
with nascent hydrogen, but without success, as the reduction products were invariably 
found to consist of a mixture of palmitic and stearic acids. C. A. M. 


On the Precipitation of Froteids. H. Schjerning. {Zeit anal Chern,, 1898, 
xxxvii., 73-87.) — The facts that the same amount of proteid nitrogen is precipitated 
by ammonium sulphate and by zinc sulphate (Bomer, Analyst, xxi. 16), and also 
by uranium acetate and phosphotungstic acid, although under different conditions 
(Zeit, anal Chem.^ xxxiii., 294), led the author to make experiments to determine 
whether similar salts of analogous metals would precipitate the same amount of 
nitrogen under similar conditions. Parallel determinations were made on the lines 
indicated in the author’s previous paper (Analyst, xxiii., 105), using solutions of 
diastase, peptone, egg albumin, milk and beer, and the following were the mean 
results obtained throughout the series : 

Nitrogen per cent, precipitated by 
Acetates. Sulphates. 

A , Zluc. Cadmium. Nick«l. Sodhua. 

63 0 00-8 41-8 400 38*2 35*5 37*5 44*3 43*4 

The results obtained with chromium acetate were much too low, but this the 
author explains on the ground that the complete analogy between chromium and iron 
is doubtful. 

Although copper salts present some analogies with salts of the magnesium 
group, precipitation with copper sulphate gave very much lower results either with or 
without saturation. For example : 

MAgneaium. Copper. Iron. 

Beer 17-4 4-5 — 

Egg albumin 94-8 81-3 82-8 

From this it appears that copper sulphate and ferrous sulphate precipitate almost 
the same quantities of nitrogen. Three metals which form a naturally ascending but 


Ohlorideh. 

Tin. Lead, 
<SuCL) 

5-1 6-4 
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not analogous series are lead, copper, and mercury. With the acetates of these 
metals the following percentages of nitrogen were precipitated : 




(Dopper Acetate. 

Mercuric Acetate. 


liMid Acetate. 


1 — 





Cola. 

Boiling. 

Cold. 

Boiling. 

Beer 

... 160 

19-9 

25-4 

401 

43-6 

Wort 

... 20-8 

20-8 

24-3 

47*0 

46-3 


With regard to the influence of the acid, it was found that for the same metal 
the acetate precipitates more nitrogen than the sulphate, and the sulphate more than 
the chloride. With the latter the largest precipitation took place in the cold 
solution ; with the other salts on boiling. 

The acetates of calcium and strontium only precipitated 84*4 and 85*4 per cent, 
of the nitrogen of egg albumin respectively. Generally speaking, the precipitating 
power appeared to increase with the atomic weight in the analogous series. 

The noble metals are unsuitable for the precipitation, chiefly on account of the 
readiness with which their salts are reduced to the metallic state. 

The following facts have been established with regard to metals suitable for this 
purpose : 

1. The sulphates and chlorides precipitate at most only true albumins, and these 
often incompletely. 

2. The acetates of the magnesium group and of the extended magnesium group 
precipitate only true albumins. The precipitating power appears to rise with the 
atomic weight. 

3. The acetates of lead and its analogues (?) precipitate all the proteids up to the 
pro>peptones (albumoses). 

4. The acetates of the analogous oxides, Fe.>0;j and Mn^O^, precipitate all proteids 
up to the real peptonea 

5. Uranium acetate and phosphotungstic acid precipitate all the proteids, being 
examples of the analogous metals uranium and tungsten, although not of the same 
salts. Uranium acetate can also precipitate some of the ammoniacal nitrogen in the 
presence of phosphoric acid, whilst phosphotungstic acid precipitates the whole of the 
nitrogen in that form. 

With regard to mercury, which the author looks upon as a transition metal 
between the heavy non-noble and the noble metals, the following particulars are 
given : The chloride precipitates all proteids up to the pro-peptones ; in other words, 
the same amount of nitrogen as is precipitated by lead acetate. Mercuric acetate 
precipitates all the proteids, and, in addition, more or less of the amide nitrogen 
present. It is well known that mercury forms amido compounds insoluble in acetic 
acid. Hence the author considers this salt even less suitable than copper acetate for 
the quantitative precipitation of proteids. 

The author draws a distinction between precipitations carried out in the method 
described and precipitations by saturation. The former he attributes to a definite 
chemical reaction, whilst in the latter case there is probably a withdrawal of the 
solvent. He considers it probable that all easily soluble sulphates would precipitate 
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all albumins and pro-peptones if added to saturation in the presence of a little 
acetic acid. 

From the positive results obtained with the salts of analogous metals, and the 
negative ones with metals of non-analogous series, the author concludes that the 
proteids precipitated by the former are definite individuals. C. A. M. 


Testing Varieties of Glue. H. Kissling. {Ghem, ZeiL, xxii., 171.) — The author 
has examined two recent methods for testing glue, viz., Stelling’s {Ghem. ZeiL, xx., 
461) and Fels’ {Ghem, ZeiL, xxi., 56). Stelling*s method consists in the determination 
of the matter other than glue, and depends upon the fact that when glue is treated 
with alcohol of 72 per cent, it gives up to it a certain quantity of fatty matter and 
some substances of an extractive nature, the gelatin being insoluble. Fels’ method 
consists in the determination of viscosity. The two methods were compared with 
that of the author previously published {Ghem, Zeit,, xvii., 726), which consists in 
determining the firmness of the jelly by observing the length of time taken for rods 
of glass, zinc, and brass to sink through it. The results were not very satisfactory, 
though a certain parallelism was noticeable between the jelly firmness and viscosity, 
and Stelling’s process showed that those glues yielding the firmest jellies contained 
the smallest proportion of matter not gelatin. 

In most cases the value of glue depends so greatly upon the purpose for which it 
is intended to be used that a knowledge of this is requisite in judging of its suitability. 
If freedom from smell combined with firmness and freedom from acidity be required, 
the beat leather-glue should be chosen ; if, however, adhesive property be the only 
consideration, the cheaper bone-glues suflSce. H. H. B. S. 


Analysis of Raw Materials containing Tartaric Acid. J. Schafer. {Ghem, 
Zeit.^ xxii., 255 and 269.) — Of all methods that have been proposed for the deter- 
mination of tartaric acid in lees, argol, tartar, etc., the most widely adopted is the 
hydrochloric acid method of Goldenberg, of which the following is a brief description : 
The tartaric acid in the sample is set free by hydrochloric acid, excess of potassium 
carbonate added, and the solution boiled to convert the tartaric acid into its neutral 
potassium salt. The solution of this is then concentrated by evaporation to about 
10 C.C., precipitated by glacial acetic acid in the presence of alcohol of 96 per cent., 
and the precipitate filtered off, washed, dissolved in hot water, and titrated hot with 
soda solution. It appears, however, as the following experiments show, that this 
method yields results abpve the truth: Two 50 c.c. portions of the same hydrochloric 
acid solution being taken, each was treated exactly as Goldenberg directs, except that 
in one case alcohol of 30 per cent, was used instead of alcohol of 96 per cent. After 
standing for six hours each was filtered, washed, and titrated. An experiment was 
then made to ascertain how much acid tartrate would remain in solution in 30 per 
cent, alcohol. To this end 1'5 grammes of pure cream of tartar were treated as 
directed by Goldenberg, with the exception that 30 per cent, instead of 96 per cent, 
alcohol was used. Now, if to the quantity of tartaric acid found on using alcohol of 
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30 per cent, be added the quantity found in solution in the alcohol, the total should 
correspond with that found on using alcohol of 96 per cent. With the exoeptiOii, 
however, of high-testing or good samples, this was found to be almost invariably not 
the ease. A few examples are given in the following table : 


Material examined. 

O.o. TCf 
Soda Solution 
required when 
Alcohol of 96 
per cent, was 
used. 

O.C. 

Soda Solution 
required when 
Alcohol of 30 
per cent, was 
used. 

, C.c. t(T 
Soda Solu- 
tion cor- 
responding 
to the dis- 
solved Tar- 
trate. 

r - « N 

C.c. 

Soda Solu- 
tion cor- 
responding 
to the total 
Tartrate. 

Difference 
between 
the number 
of c.c. Soda 
Solution! 
used. 

Difference 
in per cent, 
of Tartaric 
Acid. 

Sicilian wine lees 

4910 

41*98 

j 

2-05 

i 44-03 

5-07 

2*53 

»j >1 ’»• 

61-80 

67-00 

i 

1-50 

58-60 

3-30 

1-65 

Portuguese wine lees 

69-60 

56-21 

1 

1-50 

57-71 

1-89 

0-94 

tt it it 

63-22 

50-60 


1-60 

i 52-20 

1-00 

0-50 

Portuguese argol 

60-07 

48-07 


1-60 

49-67 

0-40 

0-40 

I* 

60-63 

49-00 


150 

60-50 

— ! 

— 

French wine lees 

46-80 

41-94 


1-80 

43-74 

2-06 

1-03 

it tt it 

60-32 

47-87 


1-50 

: 49-37 

0-95 

0-47 

Spanish wine lees . . . 

60-96 

56-88 


2-00 

58-88 

2-08 I 

104 


The high results obtained when alcohol of 96 per cent, is used appear to be due 
to the separation of a fatty body, which combines with soda, and so vitiates the 
titration. Its separation with the precipitate increases in proportion to the length 
of time the solution is allowed to stand after the addition of the acetic acid and 
alcohol. The difficulty, however, can be almost, if not completely, overcome by 
extracting the fat from the sample with alcohol and ether previous to the deter- 
mination, which is shown by the following results : 


Material examined. 
Extracted previous to the 
determination with Alcohol and 
Ether. 


Per cent, of TartaricjPer cent, of Tartaric 


Acid found on filter- 
ing inimed lately. 


jAcid found on standing 
for twelve hours. 


Difference per 
cent. 


Italian wine lees ... ... 29*33 

Spanish wine lees ... 25*27 

>f >» ft 28*60 

Algerian wine lees ... 22*32 


29-38 

0-05 

25-37 

0-10 

28-70 

0-10 

22-32 



The choice of an indicator for the titration is also an important matter. When 
azolithmin is used, the change of colour takes place very slowly — much more slowly, 
in fact, than in the titration of mineral acids, owing to the formation of Eochelle salt, 
and the larger the quantity formed, the slower the change. This holds good in the 
titration of chemically pure acid potassium tartrate, but in the case of lees and tartars 
the indication is further vitiated by the presence of phosphates. 

The following general conclusions are drawn : 

1. Feebly red litmus-paper should be used ks the indicator. 

2. After the addition of the acetic acid and alcohol, the solution should be well 
stirred and immediately filtered off. 
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8. The risk of too high results on standing can be minimized by extracting the 
fat by alcohol and ether previous to the determination. H. H. B. S. 


Determination of Ash in Crude Sugars and Saooharine Liquids. G. llor- 
purge. (Chem, Zeit., xxii., 257.) The following process has been found suitable for 
the determination of the ash in Bamos wine, which contains up to 20 x>6r cent, of 
sugar. The residue left on evaporation is mixed with about one<third of its volume 
of hydrogen peroxide, and carefully evaporated over a naked flame until the mass 
becomes quite brown. After cooling, a few drops more of hydrogen peroxide are 
added, and the mass dried and ignited. In many cases quite a low red heat is 
sufficient to convert the residue into a* pure white ash. Should this, however, not be 
the case, a little hydrogen peroxide is dropped upon the parts where the incineration 
is not complete, and the residue again dried and ignited. 

The action of the hydrogen peroxide is mechanical as well as chemical Small 
bubbles of oxygen being liberated throughout the mass render it porous and easily 
consumed at a comparatively low temperature, and of course the enclosed oxygen 
assists the combustion. 

The method is also applicable to the incineration of drugs. H. H. B. S. 


Two Colour Beactions for Pyruvic Acid. L. Simon. {BulL Soc. Chim,, 
1898, xix., 294, 295.) — Pyruvic acid (CH3.CO.COOH) gives with potassium and sodium 
nitroprusside a strong violet-red coloration. One c.c. of the solution containing the 
acid is mixed with the same volume of a solution of potassium hydroxide (specifle 
gravity 1*15 to 1*20), and several drops of a freshly-prepared and fairly-concentrated 
solution of sodium nitroprusside added. When the acid is only present in traces, 
the solution should be compared with the alkaline solution of nitroprusside, which 
itself has a yellow tint. In this way it is possible to detect 1 part of pyruvic acid 
in 50,000. 

The addition of acetic acid to the coloured solution makes the shade a more 
pronounced violet, but an excess of acetic acid dispels the colour. 

The salts and esters of pyruvic acid give the same reaction, but the compound 
with phenyl-hydrazine gives a negative result. Phenyl-glyoxylic (CgH^.CO.COOH) 
acid and its derivatives do not give any coloration, but the reaction is obtained with 
many other substances (aldehydes, ketones, acetone, etc.). It is, in fact. Legal's 
reaction, jin which, according to Denigos, the coloration is, as a rule, due to the 
CH 2 *C 0 group, when the carbonyl is not united directly to a certain number of 
monovalent radicles. Thus, this test, though very sensitive with pyruvic acid, is 
not characteristic of it alone. 

The colour obtained, however, on adding ammonia to pyruvic acid and then 
nitroprusside does not appear to be given by any substances except that acid and 
its derivatives and by acetophenone, distinguished by giving a very stable blue 
colour in Legal’s reaction. To 1 c.c. of the solution to be tested are added 1 c.c. 
of a concentrated solution of ammonia and several drops of the nitroprusside. A 
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'violdt^blue colour slowly appears with pyruvic acid, the limit of sensibility being, about 
1 in 10,000. The appearance of the coloration is accelerated by gentle heat, but the 
colour disappears on boiling, or on the addition of an excess of acetic acid. 

On adding amines of the fatty acid series to nitroprusside and pyruvic a^sid, a 
pronounced violet colour rapidly appears ; on the addition of acetic acid, this changes 
to blue and then disappears. This reaction is quite distinct from that given with 
ammonia. The colour appears more rapidly, but is more evanescent, especially in 
the presence of acetic acid ; whereas in the case of the ammonia, the addition of a 
small quantity of acetic acid makes the colour more pronounced. C. A. M. 


Reducing Action of Filter-Papers. H. Jervis. (O)iem. Netos, Ixxvii., 133.)— 
The author has made experiments to ascertain the reducing action of hlter>paper 
upon chromate solutions by digesting various descriptions of paper in hot and cold 
solutions for half an hour. 

Each paper (12 5 cm. diameter) was digested in 25 c.c. of a solution of potassium 
chromate (1 c.c. = 0*01 gramme Fe) diluted to 200 c.c. In one set of experiments the 
solutions were made acid with 50 c.c. of normal sulphuric acid, and in another set 
alkaline with 50 c.c. of normal sodium hydrate. The following table shows the 
potassium chromate left after digestion in terms of cubic centimetres of the original 
solution : 


12i cm. Paper. 


Ash. 


Cubic centimetres KjCrO. 

Hot. I Cold. 

Acid, j Alkali, i Acid. < Alkali. 


English (Ford Mill, 428) 

0 0048 

23-7 

24-8 



Schleicher and Schiill (No, 589) ... 

0-0003 

23-8 

24-2 

25-0 

25-0 

Thin German (S. and S.) 

0-0028 

24-2 

24-6 



Ordinary German (S. and S.) 

0-0028 

23-6 

24-6 

25-0 

25-0 

Swedish (Munkt ell) 

French White 

0-0005 

0-0070 

24-6 
24-3 1 

24-9 j 
24-7 1 



French Gray ... 

0-0139 

22-5 I 

24-0 ! 

24 4; 

24-7 

White Blotting (Ford Mill, 428).., 

0-0095 

22-9 I 

1 




H. H. B. S. 


INORGANIC ANALYSIS. 

Determination of Lead in Water. A. Liebrich. {Chem, Zeit,, xxii., 225.) 
—The crude sulphide precipitated by sulphuretted hydrogen is converted into 
sulphate by incineration and treatment with a few drops of nitric and sulphuric 
acids. This is then dissolved in a few c.c. of warm potash solution (1 ; 10), the 
solution filtered, made up to 20 c.c., 2 c.c. of ammonium sulphide added, and the 
lead determined colorimetrically by comparison with the colour of equal volumes of 
similar solutions containing known quantities of lead. 0 001 gramme of lead in 
10 o.c. is a suitable strength for a stock solntion. 1 c.c. of thia diluted to 20 c.o. will 
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give e strong brown colour on addition of 2 o.‘c. of ammonium sulphide. A gravi'^ 
metric determination can also be made in the solution used for the colorimetric test 
by warming it and filtering off the lead sulphide^ washing with water containing a 
little acetic acid, incinerating in a porcelain basin, and converting into sulphate by 
treatment with nitric and sulphuric acids. By working upon 1 litre or more of 
water, very exact results can be obtained. H. H. B. S. 


The Estimation of Cerium in the Presence of other Bare Earths. G. von 

Knorre. (ZeiL arigetv. Chem.y 1897, 685-688.) — This is based on the fact that the 
yellow-colour ceric salts are reduced by hydrogen peroxide in the presence of free 
acid to colourless cerous salts, as in the equation : 

206(80^)2 + H2O2 = 002(804)3 -h H28O4 + O2. 

The cold solution of the ceric salt is mixed with an excess of a dilute solution of 
hydrogen peroxide, of which the strength is known, and when all colour has dis- 
appeared the excess of peroxide is titrated back with permanganate. 

If the permanganate solution be standardized on an iron solution, the amount 
of cerium present may be expressed in terms of iron, 56 parts of the latter being 
equivalent to 140 parts of cerium. It is advisable to use a dilute solution of 
permanganates (not containing more than 2 grammes of KMn 04 per litre). 

Notwithstanding Bose’s statement that potassium permanganate is slowly 
decolorized by a solution of cerous sulphate, the author finds that the end-reaction 
can be readily recognised. With a freshly prepared acidified solution of a ceric salt 
the reduction takes place instantaneously, but if the solution has been exposed to 
the air for some time, as long as fifteen minutes may be necessary for complete 
decolorization. The results obtained, however, in both cases are identical By 
boiling an old solution after the addition of sulphuric acid, and cooling before adding 
' the hydrogen peroxide, the rate of reduction is accelerated, and the reaction takes 
place almost as rapidly as in a freshly prepared solutioa 

Either sulphuric acid or nitric acid may be used, but it is essential that the 
acidification shall take place before the addition of the hydrogen peroxide, since 
otherwise by-reactions occur and the results are too high. C. A. M. 


A Colorimetric Method of determining Silica in Water. A. Jolles and 
P. Neurath. {Zeit. amjew, Chem,^ 1898, 315, 316.) — This is based on the fact that 
alkaline molybdates form in the presence of free nitric acid characteristic yellow 
compounds with silicic acid similar to those produced with phosphoric and arsenic 
acids. Of the alkaline silico-niolybdates, the potassium compound is the most 
soluble, and its aqueous solution also possesses the most* intense yellow coloration. 
This gradually increases as the temperature rises, and reaches its maximum at 
70* to 80* C. 

In the application of this reaction to the determination of silica in water, the 
authors employ a solution of potassium molybdate, prepared by dissolving 8 grammes 
of the salt in 50 o.c. of water, and adding 50 c.o. of nitric acid (specific gravity 1*2). 
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Om 6 . 0 . of this reageot is added to 20 c.c. of the water under examination, and at. 
the same time to each of several glass eylinders of tlie same dimensions whkk 
eontam dissolved in 20 ao. of distilled water known quantities of silica in the form 
of soluble glass. The cylinders are placed in a water-bath, the temperatare 
gradually raised to 80** C., and the colour produced in the sample of water 
compared with that of the standard samples. 

It is improbable that phosphoric acid would be present in sufficient quantity in 
20 o.c. of water to influence the results, whilst arsenic acid would not be met with in 
ordinary water. In any case, however, a quantity of the water may be evaporated to 
dryness several times with nitric acid in order to remove silica, the residue treated 
with water, the solution filtered and made up to the original volume, and 20 c.c. 
tested with the molybdate solution as above. Should no yellow coloration appear^ 
phosphoric and arsenic acids must be absent ; whilst, on the other hand, if a positive 
result be obtained, the amount may be determined as silica, and deducted from the 
result previously found. 

The results obtained iu this way are compared with those given by the ordinary 
gravimetric method in the subjoined table : 


Deejp-well water 
Spring water 


Direct Oolorimetric Determination. 

/ 

Gravimetric Method. 

r 

Silica in 20 c.c. 

Milligrammes 
per litre. 

Milligrammes of Silica 
per litre. 

0*00006 gramme ... 
BetweenOOOOl and()0002, 

3 

1 

2-9 

bat nearer to 00004 
=0-00035 

I 17-5 

15-6 

0*0002 

Between0*0006 andOOOOl, 

10 

) 

9-3 

but nearer to 0*0004 
« 0*00045 

j 22-5 

21-2 

C. A. M. 


The Determination of Oxygen Dissolved in Water. Albert Levy and 
F, Marboutin. (Bull. Soc. Chim.y 1898, xix., 149-151.) — The water to be examined 
is introduced into a double-stoppered pipette, is made alkaline with potash, and a 
known volume of ammoniacal ferrous sulphate added. Potassium sulphate is formed, 
and the ferrous hydrate precipitated is partially transformed into ferric hydrate by 
the oxygen present in the water. To determine the amount of ferric hydrate produced, 
an excess of sulphuric acid is added to convert both oxides into sulphates, and the 
residual ferrous sulphate estimated by means of standard permanganate, and deducted 
from the quantity originally added. In order to avoid the error introduced by the 
action of the permanganate on the organic matter contained in certain waters, a 
blank determination is made on the same water. Experiments are described to prove 
that the temperature and length of time of the reaction have no influence on the 
results (cf. Analyst, this vol., 52). C. A, M. 
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Titrfttibn of Thioa^pliate ^th lodio Acid. C. F. Walker. (Zeits, anor^, 
Ohem., 1898, xvL, 99;) — Xbis article consists of a detailed examination into 
method lately suggested by Biegler (Analyst, xxii., 25) for the estimation of thio- 
sulphate by titration with standard iodic acid* The results show that the process is 
inaccurate ; for not only is the appearance of the blue colour at the end of the 
reaction wanting in sharpness, but the reaction itself is accompanied by some 
regeneration of thiosulphate, which causes the figures to be largely dependent upon 
the volume and concentration of the liquids employed, as well as on the time taken 
in the operation. 

The purest iodic acid of commerce often contains an excess of iodine, probably 
because it consists partly of anhydride. It maybe obtained of theoretical compo- 
sition by recrystallization and dr3ring over sulphuric acid at atmospheric temperatures ; 
while, as stated by Biegler, its solution maintains its original strength unchanged in 
the dark for at least four months. F. H. L. 


BpeoifLc Gravity Tables for HydrofLuorio Acid. (Chem. Zeit, xxii., 225.)— 
The following tables showing degrees Baum4, specific gravity, and strength of solutionii 
of hydrofluoric acid have been prepared at the experimental station of J. L. C. Eckelt, 
Berlin : 


•Be. 

Sp. gr. 

HI'%. 

°Be, 

Sp. gr. 

HF%. 

•Be. 

Sp. gr. 

HF%. 

1 

10069 

2 32 

16 

1-1239 

32-78 

31 

1-2716 

66-61 

2 

1-0139 

4 04 

17 

1-1326 

35-15 

32 

1-2828 

68-76 

3 

1-0211 

5-76 

18 

1-1415 

37-53 

33 

1-2943 

70-91 

4 

1-0283 

7-48 

19 

1-1506 

39-91 

34 

1-3059 

73-06 

5 

1*0356 

9-20 

20 

1-1598 

42*29 

35 

1*3177 

75*21 

6 

1-0431 

10-92 

21 

1-1691 

44-67 

36 

1*3298 

77-36 

7 

1-0606 

12-48 

22 

1-1786 

47-04 

37 

1-3421 

79-51 

8 

1-0583 

14-04 

23 

1-1883 

49-42 

38 

1-3546 

81-66 

9 

1-0661 

15-59 

24 

1-1981 

51-57 

39 

1-3674 

83-81 

10 

1-0740 

17-15 

25 

1-2080 

53-72 

40 

1-3804 

86-96 

11 

1-0820 

18-86 

26 

1-2182 

65-87 

' 41 

1-3937 

88-10 

12 

1-0901 

21-64 

27 

1-2285 

58-02 

42 

1-4072 

90-24 

13 

1-0983 

24-42 

28 

1-2390 

60-17 

43 

1-4211 

92-39 

14 

1-1067 

27-20 

. 29 

1-2497 

62-32 

44 

1-4350 

94-54 

16 

1-1152 

29-98 

30 

1-2605 

64-47 

45 

1-4493 

96-69 








H. H. 

B. 8. 


ISstimation of Free Sulphuric Acid in Superphosphates. D. Crispo. {Etv. 
Chim. Anal, appl,, v. [24], 482.) — In view of the errors attaching to the only method 
of determination hitherto published (extraction of the free acids by alcohol and pre- 
cipitation by barium chloride from a hydrochloric solution), the author recommends 
the following as giving exact results and enabling small quantities of sulphuric acid 
to be estimated in the presence of very considerable amounts of phosphoric acid. 

The superphosphate is extracted with strong alcohol, and the dry matter left oh 
the evaporation of the solvent is taken up with absolute alcohol. The insoluble 



THE ANALYST, 


m 

residue then remaining is dissolved in hydroohlorio ax^id, boiled to oonvert the 
meta- and pyro-phosidiorio acids into the ortho-acid, and after eliminating this latter, 
the sulphuric acid is determined by means of barium chloride. C. S; 


On the Beduction of Sulphurous Acid to Sulphuretted Hydrogen, 
B.Bonath. {Zeit, anal, Chem,^ 1897, xxxvi., 663-665.)— It is well known that sul- 
phurous acid, itself a reducing agent, is comparatively easily reduced. Thus a hot 
solution of stannous chloride reacts with sulphurous acid, probably in accordance with 
the equation, SSnClg + SOg + 6HC1 = 3SnCl4 + 2H2O + HgS. If too much hydrochloric 
acid be not present, a precipitate of stannic sulphide or of a mixture of stannous 
and stannic sulphides is obtained. This reaction has the following analytical appli- 
cations : 

Detection of Arsenic and Antimony in presence of large quantities of Tin, —The solu- 
tion under examination is mixed with a freshly-prepared strongly acid solution of 
stannous chloride, the mixture heated to boiling, and a solution of sodium sulphite or 
of sulphurous acid added drop by drop. The sulphides of arsenic and antimony are 
precipitated whilst the tin remains in solution. 

Detection of A rsenic in Vitriol — Prom 10 to 16 c.c. of the commercial acid are 
diluted with an equal volume of water, and treated as above. When arsenic is 
present, there is a separation of finely-divided arsenic sulphide after warming for 
some time, whilst in other cases there is only a strong opalescence due to the separa- 
tion of sulphur. ^ C. A. M. 

A New Gas- Volumetric Hethod for the Determination of Nitrous Acid 
and other Substances Oxidizable by Hydrogen Peroxide. £. Biegler. (Zeit, 
anal, Chem., 1897, xxxvi., 665-668.) — This is a differential method which consists in 
oxidizing the acid with hydrogen peroxide, in accordance with the equation HNO2 + 
HgOjj = HNOg + HgO, and then determining the volume of oxygen yielded by the excess 
of the reagent in contact with permanganate. A blank determination is made with a 
similar quantity of hydrogen peroxide under the same conditions, and the difference 
between the two results gives the amount of oxygen taken up by the nitrous acid. 
One c.c. of oxygen at 0° C. and 760 mm. corresponds with 0*0034 gramme of N2O3. For 
measuring the gas the author prefers a modification of the Knop-Wagner azotometer. 

In making a determination, 5 c.c. of hydrogen peroxide solution containing not 
more than 1 to 1} per cent of hydrogen peroxide are placed in the flask, together 
with 30 c.c. of water and about 10 c.c. of concentrated sulphuric acid, whilst a few 
crystals of permanganate (about 0*1 gramme) are placed in the small inner vessel. 
The flask is then connected with the measuring-tube, shaken until a permanent pink 
colour is produced, and the liberated oxygen collected and reduced to standard 
temperature and pressure. Let the volume equal Yq. 

The flask is then washed out, and about 30 c.c. of the solution of nitrous acid 
(which must not contain more than 0*16 per cent, of N2O3) introduced, together with 
5 c.c. of hydrogen peroxide solution and 1 or 2 drops of sulphuric acid. The flask is 
shaken, allowed to stand for about five minutes, and then 10 c.c. of sulphuric acid 
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gradually added. The orystala of permanganate contained in the inner yeesel are 
then allowed to come into contact with the solution, and the gas collected and 
measured as before. If this volume be taken as the amount of nitrous acid is 

V -t’ 

obtained from the formula — ^ x 0*0034, or x 0*0017. 

In a similar manner the amount of iron contained in a ferrous salt can be deter- 
mined; in which case (V^ - Vq) x *00025 equals the amount of oxygen corresponding t6 
the iron oxidized to a higher state. The results obtained are said to be excellent. 

Potassium permanganate and sulphuric acid may be replaced by silver oxide, 
the oxidation being then carried out as follows : Ten o.o. of the 1 per cent, solution of 
hydrogen peroxide, 40 c.c. of water, and 15 drops of a 15 per cent, solution of 
potassium hydroxide are introduced into the flask, whilst in the inner vessel are 
placed 5 c.c. of a 3 per cent, solution of silver nitrate. The gas is collected and 
measured and a second determination made, using 10 c.c. of the hydrogen peroxide 
solution, 40 to 50 c.c. of the dilute nitrite solution, and 1 or 2 drops of sulphuric acid. 
The amount of nitrous acid is then calculated from the formula (V^ - ^ 0*0034 « 

N2O3. C. A. M. 


Sodium Peroxide in the Quantitative Analysis of Coal, Coke, and Asphalt. 
C. Qlaser. (Jour. Ainer. Chem. Soc., 1898, xx., 130-133.) — Clark (Jour. Chem. Soc,, 
1893, 1079) states that the action of sodium peroxide on coal and coke is too violent 
to allow of its use in their analysis, but the author finds that it can be successfully used 
for the determination of sulphur in coal, coke, and asphalt in the following manner : 

The material is placed in a large silver or nickel dish, and covered with about 
four times its weight of sodium carbonate, on which is laid a piece of sodium hydroxide 
of about half the weight of the carbonate. The dish is moved slowly over a small 
flame, until the evolution of gas has ceased and a half-fused mass obtained. On this 
isodium peroxide is dusted in successive small quantities until the reaction is over 
and the carbon has been completely burned away. If necessary, the mass is then 
completely fused ; but this is usually brought about by the heat of combustion, which 
takes place quietly and without loss by explosion or spurting. The determination of 
the sulphur is then completed in the usual way. The time required for combustion 
is said to be about five minutes for coke, ten for coal, and a little longer for asphalt. 

C. A. M. 


The Analysis of Coal. P. Haber and S. Grinberg. (Zeit. aual. Cliem.t 1897, 
xxxvi., 557^67.) — One of the principal difficulties in the determination of the 
calorific power of coal by estimating the carbon and hydrogen is that the tempera- 
ture required to burn the methane with copper oxide is often sufficient to melt 
the combustion-tube. The authors obviate this by making the combustion in the 
presence of platinized asbestos. The first 3 cm. of the combustion-tube (43 cm. in 
length) are left blank, then comes a plug of copper (1 cm.), a layer of granular lead 
chromate (6 cm.), and a second plug of wire gauze (0*5 cm.). Next comes 1 gramme 
of finely-divided platinized asbestos (10 to 20 per cent.), which is loosely packed so 
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IMi to oooopy about 10 ein. of the tube, and fioally a third copper gauze plug. The . 
remainder of the tube is left empty, and is olosed at the end with a; rubber atoiq^ 
^tted uuth a T-piece, through the horizontal part of which passes a ooppmr wire with 
a platinum end, bent into a hook. 

By means of this the platinum boat can be moved backwards or for^^ds 
withm the tube. The other end of the combustion-tube is connected with the usual 
iri)Sotption apparatus, and the part of the tube containing the materials and that 
occupied by the boat is wrapped in thick copper gauze. For the combustion two 
Tecla burners are used. 

About 0‘2d gramme of the finely-powdered coal is placed in the boat, which is 
introduced into the tube whilst a slow current of oxygen is admitted through the 
T-pieoe. After several minutes the boat is pushed forward a little, and so on by 
degrees until it touches the wire-gauze plug. Care must be taken that the coal does 
not do more than bum with a red glow, otherwise the combustion is too rapid. In 
the authors’ experience the amount of nitric and nitrous acids found in the absorp- 
tion-tubes was in every case very trifling, the former being invariably less than 
O'Ofi per cent. Sulphuric acid was never found. The table giving the analysis of 
several different kinds of coal shows that this method gives results in close agree- 
ment with those obtained by the ordinary method of combustion with copper oxide. 

C. A. M. 


MISCELLANEOUS. 

THE LATE ME. F. P. PEBKINS. 

It is with regret that we have to record the death, at the age of sixty-six years, of 
Mr. Frank P. Perkins, which took place on June 19. The deceased was one of the 
oldest Public Analysts in the kingdom, having been twenty-six years Public Analyst 
for the city of Exeter. He contributed a number of papers to the earlier volumes of 
the Analyst, on the analysis of butter-fat, the determination of organic carbon in 
watof residues, the estimation of nitrates in river water, the discrimination between 
oxygen absorbed by nitrites and by organic matter, and on other subjects. He was 
a member of the Society of Public Analysts for nearly twenty years, having been 
elected in 1880. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 


SUMMER MEETING. 

The summer meeting of the Society this year took the form of a visit to the Duke of 
Bedford's estate at Woburn, for the purpose of inspecting the Agricultural Experi- 
mental Station which has been conducted there for many years by Dr. Voelcker, 
under the auspices of the Royal Agricultural Society of England. On the morning 
of Tuesday, July 12, a party of about forty (including a large proportion of ladies) 
met at Euston and travelled to Bletchley, where, after changing trains, they were 
conveyed to Woburn Sands Station. Conveyances were in readiness, and after a 
drive of some three miles through very pretty country the main experimental field, 
called ** Stackyard Field,'’ was reached. Here the various plots of wheat and barley 
were inspected. Some of these had not received applications of any kind for twenty- 
two years, others had been treated every year with sulphate of ammonia or with 
nitrate of soda alone, others with mixtures of various chemical fertilizers, others, 
again, with farmyard manure. The members accordingly were able to estimate for 
themselves the influence exercised by the different methods of treatment. All the 
'details were explained by Dr. Voelcker as the party moved on past the various plots, 
and attention was drawn to the most striking features. Each member of the party was, 
in addition, provided with a pamphlet, giving plana of the various experiments, the 
treatment to which each plot had been subjected, and the yield over a series of years. 
After viewing the fields, the company were conveyed to the experimental pbt-culture 
station, where they inspected the laboratory and also a number of experiments, con- 
ducted in pots, designed with a view to discovering the effects on agricultural crops 
of compounds of some of the rarer elements, such as iodine, bromine, fluorine, lithium, 
manganese, titanium, etc. This department had only quite recently been established, 
but several results of an interesting and unexpected nature have already been obtained. 
After this the party sat down to an excellent luncheon, laid out in the large green^ 
house belonging to the station, during which, on the proposition of the President 
<Dr. Bernard Dyer), a vote of thanks to Dr. Voelcker for his kindness was carried by 
acclamation, Dr. Voelcker saying, in reply, that the inception of the visit was really 
due to the. fact that the Society had this year an “agricultural president." After 
luncheon the party were conveyed through the beautiful grounds of Woburn Park to 
Woburn Abbey, which is the principal seat of the Duke of Bedford. Here the 
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j^ctiire and sculpture galleries and other interesting collection’s were visited. The 
weather was most propitious, and the general arrangements were well and carefully 
j>rganised, the result being a most agreeable, entertaining, and instructive day. 


SEWAGE ANALYSIS AND STANDARDS OP PURITY FOR EFFLUENTS. 

By C. G. Mook. 

{Read at the Meeting, June 1, 1898.) 

Cbude sewage as brought to purification works necessarily varies from town to town. 
It varies in composition according to the presence or absence of abnormal institu- 
tions, such as factories, and according to the manner of its collection ; for example, 
as to whether this is from a high level by continuous gravitation, or from a low level 
by continuous pumping. The latter is a matter of considerable importance, because 
in the older precipitation processes it was very difiicult to deal with sewage that was 
stale, as it always is when collected from a low-level system, which is pumped during 
a few hours only of the working day. 

Sewage varies in quantity and in concentration, primarily, according to the extent 
of the water supply in gallons per head of population, and, secondly, according to the 
rainfall, etc. 

In a given town it varies in all respects from hour to hour, and, as a rule, to a less 
extent from day to day and from season to season. The extent of none of these 
variations can be stated in advance. In the estimation of the relative efficiency of the 
purifying processes used at different towns, it is therefore the ratios of the measurable 
factors of impurity in the effluent to those in the crude sewage from which it was 
derived, that must be compared so far as it is possible to obtain them. 

In the case of sewage farms these are difiicult to obtain. The sewage which is 
spread over a field will not all find its way into the effluent. Some will be absorbed 
in the ground, and there disintegrated by the action of micro-organisms and of higher 
plants. 

This is the purification process proper, and its extent will vary up to a limit with 
the extent of saturation of the soil with previous additions of sewage. 

Another part may, however, be temporarily arrested, and the interval which 
elapses before it is washed through may vary, not only with the nature of the ground 
and of the crops, but with meteorological and other conditions. This is not neces- 
sarily a process of purification, and the comparison of the effluent with the crude 
sewage may be improperly favourable or unfavourable to the process, according to the 
time at which the effluent was taken. Evaporation from the surface of the sewage- 
field will in all oases tend to exhibit the degree of purification as less than it actually 
is, and less to an extent varying with the presence and nature of the drainage and 
with the temporary condition of the soil in respect to saturation with sewage. Dilution 
by rain will affect both sewage and effluent, though possibly not to the same extent ; 
but a more serious variable is the height of the ground-water, which may dilute the 
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effluent to an extent which would altogether vitiate any figures that did not take 
account of it. 

These are only some of the factors affecting sewage-farms, which are liable to 
vary beyond control and to some extent beyond measurement. They are indeed in- 
evitable in any system in which provision is not made for the uniform treatment of 
ail parts of the crude sewage. 

In the artificial processes, whether chemical, electrical, bacterial, or bacterio- 
mechanical, the difficulties in the way of obtaining comparable figures are consider- 
ably less. 

In al^of them the whole of the sewage is subjected to a uniform treatment, the 
interval between the inlet and outlet is known, and the factors of variation between 
town and town, hour and hour, day and day, may be expected to affect the constitu- 
tion of the effluent no less than that of the sewage, or at least to affect it to an extent 
so small as not to seriously invalidate the comparison it is desired to make. 

The following scheme of observations would be applicable in most cases where 
the question to be settled is the efficiency of a particular process at a particular place : 

Tovm Variables. 

1. Note nature and extent of factories or other abnormal sources of pollution. 

2. Chart the water-supply for previous week and for period of experiments, and 
ascertain that it is normal. 

3. Chart rainfall during the experiments and for the previous week. 

4. Note the temperature of the air and sewage during experimenta 

Works Vcmables, 

1. Ascertain dimensions of works, the length and fall of sewers, and the general 
structural details of works and sewerage, and whether pumping is required — z.e., are 
there low-level sewers ? 

2. Chart the volume of sewage at intervals during the experiments. 

3. Where screens are in use, estimate the solids they retain. 

Sewage Vaiiables. 

1. Take samples at intervals during the first twenty-four hours of sewage and 
effluent, determine the chlorine and loss on ignition for each, and compare the result, 
with that of an average sample taken in quantities proportional to the flow for the 
time being during the working day, measured so as to include the time of maximum 
impurity. If these factors give sensibly the same results as average samples, the 
remainder of the investigation can be conducted on average samples. All samples, 
average or otherwise, m^st be kept in ice from the time at which they were taken 
up to the time of examination, and the interval should be as short as possible. 

2. The following estimations and observations should be made : 

PHYSICAL EXAMINATION. 

Smell 

Colour . — Whether any in one inch in white dish. 

Turbidity and determination of suspended matter, if present. 
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CHEMICAL EXAMINATION. 

Total Solids. 

Mineral Solids. 

Loss on Ignition, — I attach considerable importance to this, and shall refer to it 
later on. . 

Chlorine. — This figure is of high value in enabling us to identify the effluent with 
a sample of sewage with which it is desired to compare it. If one goes to a sewage 
works at 11 or 12 o’clock, when the sewage is foulest, and takes samples of the raw 
sewage and of the effluent, they will almost invariably not correspond. An example 
of this is shown in the case of some analyses made for the Manchester Corporation, 
the figures of which appeared in the Sanitary Record for May 27. A sample of raw 
sewage contained 14*9 grains of chlorine per gallon, whereas the effluent contained 
only 6’3 grains per gallon, showing that the sewage corresponded to a period of con- 
siderable impurity, while the effluent was probably derived from sewage that was not 
nearly so foul. 

Hardness. — Considerable hardness is produced on adding the large quantities of 
lime sometimes employed, as in Hansen’s process, in which lime and sulphurous 
powder are used, or in other processes where lime and alumina salts are used. 

Nitrites. — I regard the presence of these as showing a want of free access of 
oxygen. They are not often found in effluents unless the latter have been bottled 
up and kept in the laboratory for some days, in which case nitrites are always present 
in large quantities. 

Nitrates, — If we determine that nitrates ought to be present in definite quantities, 
it will probably compel those works at which precipitation is practised to add filter -beds 
to their plant. The presence of nitrates in the effluent is highly desirable, as showing 
that oxidation has proceeded to some extent, and that true purification has therefore 
begun, and some figure should be provisionally fixed so that at least a certain quantity 
of oxidized nitrogen should be present. 

Saline Ammonia. — This cannot be objected to as a natural step in the breaking 
down of nitrogenous matter. 

Albu7ninoid Ammonia. — The lower the quantity of this, the better. 

Oxygen Absorbed. — Four hours at SO^ R, Tidy’s modification of Forschammer’s 
. process. 

3. Chart the temperature of sewage and effluent. In some bacteriological pro- 
cesses there is reason for supposing that the temperature rises during the operation. 

The following supplementary estimations from a bacteriological point of view 
would add greatly to the interest of the determinations above mentioned : 

1. The number of bacteria, in both sewage and effluent, that grow on gelatin, 
and the number that liquefy that medium. These determinations will be of com- 
paratively little value unless the following estimations are also undertaken, namely, 
an estimation of those organisms that live at blood-heat, and of the anaerobic 
bacteria present, which must, of course, be cultured in a neutral gas under special 
conditions. 

In addition, the investigation of the bacterial contents of the effluent in particular 
would not be complete without a special estimation of the nitrifying bacteria, which 
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only grow o.n special media, such as silica jelly. From these considerations it will be 
eonoeded that a bacteriological investigation (even if we had the power of duly inter- 
preting the results when obtained) would be no light matter ; and in the present state 
of our knowledge it could not yield results of anything like the practical value that we 
can derive from a chemical examination. 

In regard to the relative importance of the chemical processes, I will not go over 
groudd which is obviously familiar to all of us ; but I would draw special attention 
to the determination of the ** loss on ignition as being one of the most important 
factors for characterizing a sewage in respect of its richness in organic matters. 
Personally, I think that for this purpose it is to be preferred as a characteristic 
estimation to the results of the popular oxygen -absorbed ” process. For instance, 
cellulose in various forms occurs in considerable quantities in sewage, and this, while 
it would probably not be attacked by the permanganate used in the "‘oxygen- 
absorbed’* process at blood-heat, would certainly be liable to undergo bacterial 
decomposition and to produce offence. No doubt this would come out in the 
determinations of organic carbon and nitrogen which have been recommended by 
a high authority for the examination of sewage. 

It must be remembered, however, that life is short, and these processes are long ; 
and it is in the belief that their adoption would tend to the limitation of the number 
of determinations, and, through this, cause a far greater loss in useful information 
than would be gained by their practice, that I have intentionally omitted them from 
my list. 

By proceeding as I have described, the principal factors affecting the efficiency 
of sewage purification processes can be obtained, and while the selection of observa- 
tions which I have made is subject to criticism, there will bo probably little funda- 
mental differences between us as to the necessity and sufficiency of such observations 
or their equivalents. The interpretation of these results is, however, a matter of 
more complexity, and more likely to excite differences of opinion. On that ground, 
and rather with the object of drawing discussion than of formulating any ffnal state- 
ment, I submit certain considerations which appear to me to be fundamental. In 
the first place I am convinced that the purification of sewage, so far as it is con- 
templated by any existing scheme, can only be regarded as a chemical process, and 
that it is in terms of chemical determinations alone that the results of any process 
for effecting it can be expressed. I do not lose sight of the fact that the processes 
(which through the industrious genius of one of our members, and of others who have 
worked on similar lines, have now been shown to be the most promising) are 
bacterial ; but it must be clearly remembered that the bacteria so involved are 
merely means for applying biological energy in place of the chemical energy previously 
employed, and are used for the precisely identical purpose of altering the sewage in 
its chemical composition, from a substance highly favourable to the growth of putre- 
factive and some other organisms, into a substance not specially favourable, and 
perhaps ultimately inimical to their growth. The only terms, therefore, in which a 
standard of purificathn for a process or a standard of permissible impurity in an 
effluent can be expressed are necessarily and solely chemical. The function of 
bacteriological examination is in no way depreciated by this circumstance. If the 
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bacteria of sewage were constant in the sewage of all towns and at all epocbSi and if 
the circumstances affecting their survival and metabolic activity were the same in all 
^wage or, if variant, they equally affected all the organisms essential to. bacterial 
purification, the place for bacteriology in the matter would be confined to the deter- 
mination of the extent to which effluents favoured or impeded the growth of un- 
desirable organisms, in particular those which directly cause disease, and those which 
produce offensive organic substances. 

This function it must have in any event, and in the present state of knowledge 
no general statement can be made in regard to the substantial constancy — that is, as 
to the constancy in particulars material to the purification processes — of the bacterial 
conditions to which I have referred. It remains, therefore, for bacteriology to 
determine the relation between the various organisms and the various chemical factors 
and physical conditions which occur in practice. The problem is one of extreme 
complexity, and its investigation is the more tantalizing by reason of the probability 
that many of the organisms normally found may be individually indifferent in the 
purification process. It is on this ground that I think the present object of such 
investigation should be rather the examination of these organisms in groups collected 
under such characters as those which I have selected than the individual identifica- 
tion of particular organisms. Such inquiry in any case has far more than academic 
interest. It may well turn out that in some cases artificial addition of bacteria may 
form a part of that process which in the particular circumstances is the most efficient. 
There remain, again, questions which experience at present has not gone far enough 
to settle ; such, for instance, as the extent, if any, to which the first products of the 
bacterial energy are in stable or unstable equilibrium, and their liability, or freedom 
from liability, to become the subjects of secondary disintegrations, and to result in 
secondary degradation of the effluent. But whatever result such investigations may 
have, and essential as I regard them to placing the problem of sewage purification on 
a satisfactory basis, it is in quantitative terms of the chemical products which varying 
bacteria and varying conditions produce that the results of bacteriological investiga- 
tion must be expressed before they pass over from the domain of experimental science 
into that of practical application. 

In the absence of such data, it is impossible to define any standard either of 
percentage purification or of maximum permissible impurity which can be regarded 
as final or constant for all places. Several standards of permissible composition have 
been proposed ; and perhaps it may be convenient if I re- state some of them. There 
is, first, that of the Ejvefs Pollution Commissioners : 

In Parts per 100,000. 

Organic Organic Albuminoid Oxygen 

Carbon. Nitrogen. Ammonia. Absorbed. 

Eivers Pollution Commissioners ... 2*0 ... 0-3 ... — ... — 

Derbyshire County Council — ... — ... OT ... 1*0 

In addition, the Eivers Pollution Commissioners’ standard requires that a certain 
degree of alkalinity or acidity is not to be exceeded, that the matter in suspension is 
not to exceed 3 parts per 100,000 of dry mineral matter, nor 1 part of dry organic 
matter, that there shall be no visible colour in a stratum 1 inch deep when viewed 
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in a white dish, nor any metals except calcium, magnesium, potassium, or sodium 
present to a greater extent than 2 parts per 100,000, and a limit is also set for free 
chlorine, for arsenic, and for sulphur as sulphuretted hydrogen or free sulphuric acid. 

The other standard, suggested by Dr. Bar wise, is of a much more practical 
nature, though it appears to me to be somewhat too severe, and is, in my opinion, 
rarely attained by any of the processes in common use. The Thames Conservancy, 
in the upper reaches of the river, recognises, as a *‘good efHtient/’ any effluent 
which gives less than 0*2 part per million of albuminoid ammonia. I should be 
inclined to suggest the following standard as satisfactory for general use : 

Parfc8 per 100,000. 


Total suspended matter (not to exceed) ... 2*0 

Albuminoid ammonia ... * 0*2 

Oxygen absorbed... .* 0*75 

Total hardness 25*0 

Nitrogen as nitrates (not to be less than) ... 0*75 


The amount of nitrates should be insisted on, as showing that true purification 
has begun, and that there is a store of oxygen that could be drawn on, as a guarantee 
against possible putrefaction. 

I base this standard on the fact that, on the examination of a large number of 
samples of effluents, I have found no sample which, falling within this standard, 
became putrefied on keeping either in closed or open vessels. For my own part, 
therefore, I should at present prefer this standard ; but I put it forward with the 
reservation that any standard must at the present time be regarded as tentative, and 
be subject to, and likely to undergo, revision in, I hope, no distant future, when more 
exact data correlating the bacterial, physical, and chemical circumstances are avail* 
able. In the meantime, however, I think that in this, as in so many other matters 
in which our profession is concerned, it would add to the authority of all of us, and 
conduce to the advantage of the public, if we could arrive at some agreement as to 
the standard which should, for the time being, be adopted in common. 

Discussion. 

Dr. Dupke said that he totally objected to any universally applicable standard 
being laid down in the case of sewage effluents. What was or was not permissible 
depended entirely upon where each effluent was to go to — whether, for instance, it 
was to be discharged into a comparatively large stream of water, or into a dry, or 
nearly dry, ditch. The Thames Conservancy had, he believed, several different 
standards. They would allow to be discharged below the intake of the waterworks 
an effluent which they would not allow to go into the river above the intakes. A 
very fair measure of the impurity present in a water or effluent might be obtained 
by determining the quantity of dissolved oxygen absorbed from the effluent. Pure 
water remained aerated when bottled up, but water containing sewage de*aerated 
itself. An effluent which did not appreciably de-aerate itself might be admitted 
anywhere without fear of putrefaction taking place. As a chemist, be always preferred 
to rely upon chemical tests, and to do without bacteriology if possible ; and this 
measurement of the oxygen absorbed by the water itself was a fairly good substitute 
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for a bacteriological examinatioD. Unfortunately, although the actual work could 
be carried out in a few minutes, the sample had to be allowed to stand for from five 
to ten days. He thought it of far more importance to agree to some methods of 
analysis than to lay down standards ; he would particularly refer to the determination 
of the oxygen absorbed by permanganate. This was one of the most useful factors 
in a water analysis; but, unfortunately, chemists differed very greatly in their 
methods of arriving at it. Some followed the late Dr. Tidy, and used open flasks 
kept at the temperature of the laboratory, and hoped that an equal amount of dirt 
might fall into the flask containing the standard used for comparison, and into the 
experimental flask ; others, like Dr. Bideal, placed their bottles on the top of the 
water-oven, others actually boiled their acidified solutions. It was, however, very 
desirable that all should agree to make the determination upon a definite plan. He 
believed that he had himself been the first to suggest the carrying out of the process 
in a closed bottle, and at a fixed temperature. In doing so, he had not had in view 
the question of chlorides being present ; but it was found that the use of a closed 
vessel did away entirely with the difficulties arising from the presence of chlorine 
when an open flask was used. The determination, in fact, could be made in sea- 
water as easily as in ordinary drinking-water. 

Dr. VoELCKER said that the importance of considering any particular effluent in 
relation to the water from which it was originally derived extended to other con- 
stituents besides the chlorine. For instance, in dealing with effluents from districts 
where the water was known to be unusually hard, the total hardness would have to 
be regarded in relation to that of the original water. It was important, also, to 
know the nature of the suspended matter, and whether it consisted of organic matter 
or merely of mineral matter. He had not noticed in the paper any reference to a 
question which he thought was a very important one, and which Dr. Duprt^^ had 
alluded to, namely, the ratio of the volume of the effluent to that of the stream into 
which it flowed. 

Dr. Bideal quoted, as an instance of the unreliability of standards, a case which 
had been referred to in a paper read by him before the Society of Arts, of a solution 
of putrid meat extract, diluted with water in the proportion of 1 to 6,000. The liquid 
was very putrid, smelling strongly of sewage, and was no doubt also a toxic solution 
containing ptomaines ; but it would nevertheless have passed any ordinary standard 
in regard to free and albuminoid ammonia, oxygen absorbed, etc. What, he thought, 
was to be aimed at was not so much a flxed standard as a ratio, showing what had 
become of the nitrogen, and how it had been altered. In the original sewage the 
nitrogen would be entirely in the organic state. The action of bacteria resulted in the 
breaking down of this organic nitrogen with the production of free' ammonia, followed 
by the formation of nitrites and nitrates, until finally the nitrogen became entirely 
oxidized. The total nitrogen in a sewage effluent, therefore, was to be looked upon 
as existing in four distinct forms, namely, organic nitrogen, free ammonia, nitrous 
nitrogen, and nitric nitrogen ; and it was the ratio of these four different kinds of 
nitrogen to one another which indicated whether an effluent was satisfactory or not. 
If the ratio between the first two and the second two was such that the balance of 
oxygen in the nitrites and nitrates was more than sufficient to oxidize the nitrogen 
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not yet oxidked, the liquid could not undergo any putrefactive change likely to cause 
a nuisanoa He therefore agreed with Mr. Moor in the importance of ascertaining 
that the nitric nitrogen was not below a certain amount, but contended that the 
amount was determined by the amount of the unaltered nitrogen present. He had 
found the loss on ignition to be a very unsatisfactory figure, yielding no information 
as to the quantity of organic matter present in sewage after treatment. In some 
cases it would even increase, instead of diminish, after the sewage had undergone a 
process supposed to destroy organic matter. 

Mr. Chapman said that in his experience it was usually impossible to derive 
any satisfactory information from the loss on ignition. In very many cases (more 
especially in impure waters) the loss due to decomposition experienced by the mineral 
matter, and to the expulsion of combined water, far overbalanced any loss that might 
be due to the combustion of organic matter. Dr. Eideal had apparently assumed 
that a reaction would occur between the nitric and nitrous acid, and the ammonia 
present in a sewage effluent ; but he (Mr. Chapman) did not think there was sufficient 
evidence to show that such a reaction would take place in the dilute solutions in 
which these substances were found in effluents. It was not always safe to assume 
that changes which took place in concentrated solutions also took place in very weak 
solutions. 

Mr. Cassal said it was not possible to lay down rigid standards in matters of 
this kind. The question was really one that involved the getting of some figures by 
which the expert might be guided, and he thought that Mr. Moor's object was rather 
to put before the Society some figures which, upon broad lines, would be of assistance 
in arriving at conclusions, than to suggest the laying down of any rigid standards. 
It was quite plain that such matters must be governed by the special circumstances 
of each particular case. It was dangerous to speak of good, bad, and medium 
effluents. The object of the Local Government Board in insisting upon the treatment 
of sewage by passing it through land had obviously been, or ought to have been, the 
absolute purification of the sewage from objectionable organic matter by filtration 
through the soil ; a purification carried to such an extent that the resulting effluent 
should be no fouler than the stream into which it was to -flow. Theoretically, at any 
rate, it ought to be assumed that there should not be introduced into any stream or 
river a liquid which contained in a notable degree a larger quantity of putrescible 
organic matter than was present in the stream itself. If the stream itself was 
polluted, the question of special circumstances came in very strongly, and the con* 
elusions of the engineer, as well as those of the chemist, had to be applied in order 
to determine whether there was any possibility of an increase in the pollution of the 
stream by the introduction of any given effluent. Apart from this, the aim of the 
sanitarian should be the introduction into any stream or river of perfectly purified or 
demonstrably innocuous effluents. He, too, was of opinion that the ignition of water, 
or sewage “residues/* while it was a valuable qualitative test, was not a reliable 
quantitative one, except when employed in connection with the same set of water, 
sewages or effluents, as a means of comparison merely among the samples themselves. 

The Pbbsident said that the subject of standards was a most difficult and, 
indeed, a dangerous one to deal with. The real question in any given case was 
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probably how far the efBuent approximated to the best possible effluent that could be 
Reasonably expected, having regard to local ciroumstanoes and to the means which it 
was reasonably possible to employ. The great absurdity attaching to standards 
under some conditions had once been shown by a well-known manufacturer at a 
meeting of the Society of Chemical Industry, at the time when it was suggested that 
the standards recommended by the Bivers Pollution Commission should be legalised. 
That gentleman observed that he daily ejected from his works an effluent which in 
very nearly every particular transgressed the limits laid down, the effluent in question 
being, however, merely the water of the river on which his factory was situated, 
which water was pumped into the works for use in cooling the condensers, and after* 
wards returned in its original condition to the river. The river, however, would be 
held to be thereby polluted, if the suggested standard were legalised. While, however, 
it was exceedingly difficult to lay down general standards, it was very desirable that 
there should, if possible, be some settled means of making the different determinations 
involved in analyses of this kind. It seemed, for instance, particularly important to 
decide and agree whether, if an effluent contained suspended matter, it should be 
shaken up and analysed as a whole, including the suspended matter, or whether it 
should be filtered, or whether it should be allowed to settle ; and also whether, if it 
was filtered, a close paper or a loose one should be used. Such considerations as 
these gravely affected the determinations of oxygen absorbed and albuminoid ammonia. 

Mr. W. J. Dibdin desired to compliment the author upon the excellent paper 
which he had presented to the Society. The question of standards of quality for 
sewage effluents was perhaps one of the most difficult of all those raised in connection 
with sanitary problems. It had been suggested that the quality of the effluent should 
be equal to that of the stream into which it is to be turned. This was at once met 
by the consideration of the case of an effluent discharged from a sewage farm even in 
the very best working condition, the outfall from which was on the banks of a stream 
which had but a few minutes before sprung from, say, the outcrop of the chalk. It 
would be practically impossible to comply with the prescription, and an exception 
would have to be made. If one exception, why not two or three ? He had long since 
adopted in his own mind a physiological standard, viz., that the quality of an effluent 
should be such that fish could live healthily in it. Such an effluent is not a fanciful 
one, nor is there any difficulty in obtaining it by the employment of suitable means, 
and these, fortunately, are most economical. Such a definition involves necessarily 
the absence of poisons and the presence of oxygen. This raises the point as to the 
quantity of nitrates which should be present, as^ according to Mr. Moor, these present 
a store of oxygen that could be drawn on. This is so ; but the statement overlooks 
the important fact that when water is freely in the presence of air, such as in a stream, 
etc., it acts like a sponge, greedily absorbing oxygen from the atmosphere as fast as 
it yields it up to the organisms feeding on the organic matter, so that at some point, 
determined by the rate at which these organisms require it, a balance is arrived a4». 
If the aeration is kept down very low by the rapidity of the life processes, this absorp- 
tion of atmospheric oxygen is very rapid, varying in inverse ratio to the degree of 
aeration. From this considexation it will be evident that, valuable as is the indica- 
tion afforded by the presence of nitrates, these must not be looked upon solely as a 
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itore of oxygen, and still less as the sole store of that substance for effecting the 
ultimate purification of the sewage matters. With regard to the nitrites in effluents 
being only present after these have been kept for some days in bottles, he was afraid 
that he could not agree with the author of the paper. In the course of a series of 
special experiments, conducted on the works, Mr. Thudichum found at Exeter that 
nitrites were present in every sample tested direct as it came from the fine coke- 
breeze filters. He was in full agreement with the author’s suggestion that the lower 
the quantity of albuminoid ammonia the better, but, unfortunately, this point did not 
much help the question of standards. With regard to the temperature of the sewage 
rising in some bacterial processes, this was unquestionably the fact, and was com- 
parable to the familiar instance of the garden hot-bed. In some bacteria beds under 
his (Mr. Dibdin’s) direction the temperature had risen as high as 80“ F. With refer- 
ence to the loss on ignition being an important point, he could not agree with this 
in all cases. For instance, where a large quantity of mineral salts were sent into the 
sewage, the loss due to water of crystallization, etc., would often be so great as to 
swamp all that due to the organic matter, and thus no factor of any value at all from 
this point of view was obtainable. The value of the relation of the results of analyses 
must, for the present, at least in the majority of cases, be based upon the personal 
equation, in which large experience and knowledge of the local conditions as to 
necessities and possibilities were all involved. 

Mr. Moob said that he very much appreciated the sympathetic criticism to which 
his remarks had been submitted, and, while opinions seemed to vary on points of 
detail, he could not help thinking that even the variety of opinion which had been 
expressed emphasized the desirability of having some set of figures on which an 
effluent could at least be condemned. He had endeavoured very clearly to indicate 
that the particular set which he had suggested was by no means put forward either 
as a final standard or as an ideal effluent. Perhaps his meaning would have been 
made clearer if he had described these figures, as he had in fact intended them, as 
constituting, not the standard for an effluent which could permanently or in all cir- 
cumstances be adopted, but the maximum of impurity which should in any circum- 
stances be allowed. By the adoption of this maximum, he in no way intended to 
suggest that such effluent would in all oases be permissible ; for example, he would 
regard it as quite out of the question for an effluent to be discharged in any quantity 
above a water company’s intake. In making this remark, he desired to add, for fear 
of misunderstanding, that, in his judgment, no chemical criteria could ever warrant 
the safety of an effluent above an intake; but that, as the danger would to some 
extent vary inversely with the chemical purity, he would insist on a much higher 
standard for effluents supplied to sewage-drinking communities than that which he 
had discussed in this paper. None of the criticism which had been offered 
appeared to him to conflict with the adoption of these figures for this purpose, with 
the single reservation pointed out by Dr. Voelcker — that the hardness of effluents 
should be fixed in some relation to that of the water-supply. His purpose in 
including this figure was of course to prevent the undue drugging of the water with 
chemicals employed in processes of treatment ; and he suggested, therefore, as an 
emendation of the absolute figure which he had at first suggested, the provision that 
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totftl hardness of effluent should not exceed that of the water-supply by more than 
^5 parts per 100,000. He was in entire agreement with Mr. Gassal that at the 
present time no data existed warranting the description of an effluent as good or in- 
different ; but he still thought that there would be considerable advantage in having 
some figures by which in need it could be described as bad, as it followed logically, 
from what the President had rightly observed, such figures must represent the best 
effluent which could in all circumstances be attained. He did not understand the 
President to suggest that the figures which he (the speaker) had proposed were such 
as were likely to occur in a natural river ; and if by artificial pollution a river had 
been so contaminated as to fall short of his modest requirements, he thought there 
would be every possible advantage in preventing ingenious and energetic persons, 
such as the gentleman to whom the President referred, from using such river for any 
purpose until they had gone up stream and compelled, the persons polluting the river 
to leave off. Taking the determinations which he had suggested individually, he 
had no hesitation in saying in reply to the President’s question that analysis must 
take impartial account of everything which appeared in the sewage ; and, feeling as 
he did that suspended matter had no right in an effluent to any extent exceeding that 
which he had suggested, he was convinced that the only discrimination allowed to 
the analyst was the careful collection of an average sample, which then would be 
shaken up and analysed as a whole. So far as mineral matter was concerned, his 
experience was that it settled so much more rapidly than animal and vegetable 
matter, that the reservation suggested by Dr. Voelcker was not likely to be needed in 
practice, and he, personally, had met with no case in which it would have modified 
his proposed criterion. It was to be observed also, from the bacteriological stand- 
point, that suspended matter was usually far richer in organisms than the liquid 
conveying it ; and as it certainly could be prevented by reasonable measures, h6 
thought it needless to make any allowance for cases in which a substantial part of it 
might be mineral. 

So far as the albuminoid ammonia was concerned, no question appeared to arise as 
to the figure which he had suggested being too high. He personally preferred the oxygen- 
absorbed determination to that proposed by Dr. Dupr^, because of its greater rapidity ; 
but having regard to the difficulty of attacking all the organic matter in sewage by 
permanganate, especially where there was much suspended matter, he thought it 
might be worth considering whether one or other of the higher temperature processes 
would not be preferable for routine sewage examination to the ordinary Tidy modifi- 
cation of the Forchammer process, which was usually employed. He should have 
explained that in suggesting loss on ignition as a valuable characteristic of the same 
order as oxygen absorbed,’* he had in mind the successive examinations of the same 
sewage, such as would occur in the examination of a process ; and he quite agreed 
with Mr. Dibdin that it would not serve as a factor for comparison between sewages 
of different origins, and for this reason he had not proposed it as part of his suggested 
criterion. So far as nitrites were concerned, he was bound to say that while he had 
repeatedly found them in samples of which the examination had been delayed for a 
short time, he had never found them in ‘freshly-examined samples. He recognised 
with Mr. Dibdin that there were other sources of oxygen in wate;r than the nitrates, 
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bat seeing that his (the speaker’s) figure was only proposed as a minimum, he did 
not think that this fact would warrant the reduction of the figure of nitrates which 
should be required. The utility of this factor was evident from Dr. Eideal’s meat- 
extract, which certainly would have been condemned for its deficiency in this respect, 
and with equal certainty, had it passed through any sewage process capable of 
bringing it up to the standard iu this particular, would have ceased to be offensive. 
In conclusion, he would reiterate that the whole, if any, of the figures which he had 
proposed was not to constitute an ideal or permanent criterion, and in that sense 
perhaps the word standard” would be as inapplicable to these as to other figures 
which had been proposed for the same purpose. His figures would unquestionably 
be superseded by others more severe when data were available for safely defining 
them. They might even now be supplemented, if it was thought desirable, by 
Mr. Dibdin’s test of the survival of fish, or by Dr. Dupre’s requirement of perma- 
nent aeration. But the speakers had not suggested, nor was he aware of any 
sufiicient evidence at present available, to justify exclusive reliance on either of these 
tests ; and as, therefore, a chemical criterion was undoubtedly necessary, he appealed 
to the Society to consider whether it was not for the public interest and for that of 
the profession that an agreement should be come to at least as to the figures on which 
all analysts would condemn an effluent. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 


FOODS AND DRUGS ANALYSIS. 

A Hew Method of sophisticating Cofifee. G. Wirtz. {ZeiLfur Untersuch, 
der Nahr. und Gemissmittel, 1898, 218.) — ^The author states that coffee is largely 
sophisticated in Hamburg, Bremen, Antwerp, and Eotterdam, as well as in the 
places of origin, by the process of washing, coloring, and drying off in centrifugal 
machines with sawdust, with the result that the furrows of the berries become filled 
with wood powder, making them a fine white and enhancing the market value of the 
produce. H. H. B. S. 


Paprika (Cayenne) as a Substitute for Alcohol. Eellermann. {Zeit, fiir Unter- 
such der Nahr. U7id Ocnussmittel, 1898, 247.) — The attention of the author was drawn 
to a description of spirit which had a sharp taste, and produced a greater sensation of 
warmth than other competing spirits, though containing less alcohol. The residue 
left on distilling was found to produce an intense and lasting burning sensation when 
applied to the mucous membrane of the lips, exactly similar to that produced by 
paprika.” The addition of an alcoholic extract of paprika ” to common spirits pro- 
duced a, spirit possessed of the same peculiarities. H. H. B. 8. 
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A New Method for the Valuation of Amyl Nitrite and Spirit of Nltroua 
m^er. O. B, Smith, {Amer. Jowr. Pharm., 1898, Ixx., 273-285).— This is a volu- 
me^o process based on the reaction between nitrous and chloric acids : 

8HNO2 4 HCIO3 - 3HNO3 + HCl. 

Spirit of Nitrom Ether , — The following are sacoessively placed in a 100 c.o. flask 
provided with a loosely-fitting stopper : Ten c.c. of water, 5 c.c. of a cold saturated 
solution of potassium chlorate, 5 c.c. of the spirit to be tested, and 5 c.o. of 10 per 
cent, nitric acid. After shaking at inteiTals for thirty minutes, 10 c.c. of decinonnal 
silver nitrate are added, the flask shaken for a moment, and the excess of silver 
titrated as rapidly as possible with decinormal potassium thiocyanate, a few drops 
of a solution of ferrous ammonium sulphate being used as indicator. The end-point 
of the titration is reached when, after movientary shaking, the liquid remains faintly 
red throughout. 

Each c.c. of silver nitrate consumed corresponds to 0*0225 gramme of ethyl 
nitrite, and if the specific gravity of the sample be taken as 0*84, which is usuidly 
approximately correct, the calculation can be shortened by multiplying the number 
of C.C. by 0*536. 

Concentrated nitrous ether may be assayed by diluting with alcohol in definite 
proportions, and proceeding as above. 

The results are invariably higher than those obtained by the usual gaso- 
volumetric method, but from the results of comparative experiments the author 
considers the new process the more accurate of the two. 

The following results were obtained in the analysis of commercial samples, of 
which the last was a sample of concentrated nitrous ether, stated to be 90 per cent, 
ethyl nitrite. It was tested after dilution to 4 per cent. 



Per Cent. Kthyl Nitrite. 
U.S.P. Method. 

Per Cent. Ethyl Kitrite. 
Chlorate Method. 

Per Cent, of 
Free Acid. 

Aldehyde Test. 

1 . 

3-66; 

3-70 

4-06 ; 4-01 

0-14 

P'aintly yellow. 

2. 

4-84; 

4-88 

5-30; 5-30 

0-11 

ft tt 

3. 

4-28; 

4-31 

4-58 ; 

4*60 

0-45 

Dark. 

4. 

3-96; 

4-00 

4-38; 

4*44 

0-15 

Straw. 

5. 

4-35; 

4-32 

4-81 ; 

4*84 

0-31 

Dark. 

6. 

85-50; 

85-90 

92*60; 92*00 

0-46 

Straw. 


The acid determinations were made with normal soda, without dilution with 
water. Addition of water or titration with decinormal soda gave considerably 
higher results, probably through saponification of the esters. All of the samples 
answered the requirements of the Pharmacopoeia (U.S.A.) test for aldehydes, which 
prescribes that the colour shall not be decidedly brown after twelve hours* contact 
with alkali. 

Amyl Nitrite , — A 100 c.c. flask is partially filled with alcohol and weighed. 
Five to six grammes of the amyl nitrite are then added, the flask again weighed, and 
the liquid made up to the mark with alcohol and well shaken. The determination 
is carried out in the same way as described for nitrous ether, except that double 
quantities of the reagents and of the alcoholic solution of amyl nitrite are used. 
One ac. of decinormal silver nitrate corresponds to 0*0351 gramme of amyl nitrite. 
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The following table gives the results obtained with commercial samples : 


Per Cent. Amyl Nitrite, 
i;.S.P. Method. 

^ 1. 77-20; 77-0 

2. 76-0; 76*4 

a 17-8; 188 

4 ! 82-7; 83-6 

6. 79-0; 78-4 


Per Cent. Amyl Nitrite. 
Chlorate Method. 

870; 87-4 
86-7 ; 86-2 
210; 18-9 
930; 93-4 
86-9; 85*3 


Per Cent, of 
Free Acid. 


Aldehyde Test 


0*6 Dark straw colour. 

0-67 Brownish yellow. 

0*76 Deep yellow. 

1*36 Dark straw colour. 

1*12 Deep yellow. 


Of these, No. 3 was from a bottle with an old and defective cork which had 
been badly attacked by the liquid ; Nos. 4 and 5. exceeded the Pharmacopceia limit 
of free acid, which is 108 per cent, as nitrous acid ; and none of them were fully up 
to the standard required by the aldehyde test, which prescribes that on shaking 
equal volumes of amyl nitrite and normal potassium hydroxide the aqueous layer 
shall not be more than pale yellow. 

The author advises that a blank determination should be made in the assay and 
an allowance made for the impurities, since potassium chlorate and nitric acid often 
contain traces of chloride, and nitric acid lower oxides of nitrogen, both of which 
would affect the results. C. A. M. 


Detection of Salicylic Acid in Comestibles. F. A. Qenth. (/. Franklin 
Inst, 1898, cxlv., 228; through Chem. Zeit. Bep,, 1898, 97.) — The author considers 
Krause’s distillation process the best for the detection of salicylic acid in articles of 
food. The substance is rubbed down to a cream with phosphoric acid, water being 
added if necessary. After a time, the mass is squeezed through a cloth, and 60 or 
76 c.c. of the liquid are submitted to distillation, every 5 c.c. of the distillate being 
'tested with ferric chloride. The salicylic acid passes over with the steam, most of it 
being recovered towards the end of the operation. The methyl-ester reaction is not 
suited for detecting small quantities of the antiseptic ; but by this process Genth has 
discovered the presence of salicylic acid in various preserves which nominally did 
not contain it. F. H. L, 


The Examination of Methyl Salicylate. Adrian. (Joum, Pha/rm, Chdm., 
1898, vii., 122424.) — Physiological experiments having demonstrated the superiority 
of methyl salicylate over the natural oil of winter-green, it is important to be able 
to distinguish between the two, although on account of its higher price the latter is 
hardly likely to be fraudulently substituted for the artificial product. 

The following table gives the comparative results of the fractional distillation 
of samples of undoubted purity : 
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Methyl Salicylate. 

A little water (5 grammes) dis- 
tilled over below 220®. 

Gratumes. 

Distilled below 220® 

(nearly all at 219®) ... 110 

Between 220® and 222® 105 

„ 222® and 223® 155 

„ 223® and 225® 350 

„ 225® and 230® 185 

Residue 90 

Total . . . 1000 

The density and boiling-point are valuable tests, and will detect the presence of 
free methyl alcohol or of ethyl alcohol fraudulently added. The addition of a fixed 
oil would lower the specific gravity, and a residue would be left on distillation from 
which, on heating more strongly, acrolein vapours would be liberated. 

Methyl salicylate can be distinguished from oil of winter-green by its behaviour 
with sulphuric acid. On mixing 5 c.c. of methyl salicylate or of one of the distilled 
fractions (previously well dried) with an equal volume of sulphuric acid, there is no 
rise of temperature, but the ester assumes a faint yellow colour, with the exception 
of the fraction distilling below 220®, which does not give the coloration. 

On treating the natural product in the same manner, and especially the fraction 
distilling between 220® and 222®, which contains the terpene, gaultherylene, there is 
an immediate rose coloration, changing to red and finally to dark brown, and there is 
also a considerable evolution of heat. C. A. M. 


at 16^^. li Winter-Green. 

A little water (5 grammes) dis- 
tilled over below 220®. 


I Density 
i at 16* U. 


1-1786 


Grammes. 

1-178 

Between 220° and 222° 

615 

1-179 

222° and 223° 

190 

1-180 

i „ 223° and 226° 

85 


„ 225° and 230° 

50 


Besidue 

55 


Total 

. 1000 


1*185 


Oil of Sassafras. C. H. La .Wall and B. C. Pnrsel. (Avier, Jour, Pkarm,, 
1898, Ixx., 340-342.) — This oil, which is largely employed by soap-manufacturers, 
is very liable to adulteration. As the boiling-point shows considerable variation in 
pure specimens, the chief points relied upon in judging of the quality of a sample 
are its specific gravity, general appearance, and odour. Safrol was formerly used as 
an . adulterant, but its price is now higher than that of the oil. It constitutes 
normally about nine-tenths of the weight of the oil, and has a specific gravity of 
1*108, whilst the specific gravity of sassafras oil varies from 107 to 1*09. Oil which 
has a lower gravity than the lower limit is regarded with suspicion, as it might 
indicate adulteration with the fractionated camphor oil which is used for that 
purpose. In cold weather crystals of safrol are deposited, and it may often happen 
that the upper, middle, and lower portions of the oil are of different gravities, and 
in such oases the only way to insure a homogeneous mixture is to pour out part of 
the oil before stirring, and then to agitate very vigorously. The authors refer to an 
instance in which, after apparently well mixing the whole bulk and leaving no 
crystals at the bottom, the gravity was found to be 1*055, but after more thorough 
admixture was 1*07. 
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The following table gives the maximum, minimum, and mean specific gravity of 
all the samples examined by the authors from 1896 to June 1, 1898. They represent 


an aggregate of 10,000 lb, as received from the distiller. 

Maximum. Minimum. Mean. 

1896 10840 . 1-0500 1 0654 

1897 1-0850 1-0610 1-0736 

1898 1-0830 10450 1-0713 

The colour of the pure oil varies from deep yellow to nearly colorless. The 
artificial oil closely resembles the natural product, and an admixture is not readily 
detected. C. A. M. 


Croton Oil, Javiilier. (Journ, PJuirm, Chim., 1898, vii., 524-527.) — It is stated 
that the variations in the constants ol this oil, as determined by different observers, 
are largely due to the method by which the oil was obtained. The author prepared 
three samples, the first by simple expression, the second by lixiviation with ether, 
and the third by digestion at 75* C. with 95 per cent, alcohol, the first two methods 
being those prescribed by the French Codex of 1884. In each case a different yield 
and a different-coloured product was obtained, viz.^ (1) 12*5 per cent, of a pale oil ; 
(2) 38 per cent, of a light-brown oil ; and (3) 12 per cent, of a very dark-brown oil. 

The difference in their physical and chemical properties is shown in the follow- 
ing table : 


Solubility in Alcohol. 


Expressed Oil, 


Oil extracted with 
Ether. 


Oil extracted with 
Alcohol. 


(1 vol. of oil + 2 vol. absolute alcohol.) Soluble at 75® C. 

Solidification temperature ... I .. 7 ® C. 

Iodine value (Hiibl) j 109 

Saponification value I 192*9 

Acid value j 27*3 


Soluble at 75®. 

-T C. 
108 
194-5 
30-9 


Soluble in the cold. 

-8* C. 

91-2 

260-6 

60*1 


The acid value was determined by dissolving the oil in ether and titrating 
directly with decinormal alcoholic potash. It was found that Henrique’s method of 
cold saponification was not easily effected with croton oil. 

The commercial oil is often prepared by the methods given in the Codex of 1837 
and 1866, viz.f expression followed by digestion with 80 per cent, alcohol. Its iodine 
value is generally about 102, and the saponification of a sample examined by the 
author was 205*6. C, A. M. 


The Examination of Theobromine. M, Francois. {Jotmu Pharm, Chim., 
1898, vii,, 521-523.) — The most probable adulterant of theobromine (which has 
recently been employed in therapeutics) is caffeine, which is considerably cheaper. 
The author describes the following tests of the purity of the drug : 

1, On adding 10 c.c. of a 10 per cent, solution of silver nitrate to a solution 
made by dissolving 01 gramme of theobromine in a hot mixture of 1 c.c. of nitric 
acid and 2 c.c. of water, a turbidity occurs, which on warming disappears. On cooling, 
a mass of needle-shaped crystals is deposited. 
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% A solution is prepared by dissolving 0*1 gramme of theobromine in a mixture 
of 2 o.c. of water and 1 o.o. of hydrochloric acid. Ten c.c. of bromine water are 
added» the beaker and its contents weighed, the excess of bromine expelled by heat, 
which is continued until the liquid becomes practically colorless, and the original 
weight made up with distilled water. This solution when, cold stains the skin red. 
On adding to 2 c.c. of the liquid 1 drop of a 5 per cent, solution of ferrous sulphate 
and 2 or 3 drops of ammonia solution, an intense indigo>blue coloration is obtained. 
(A reaction also given by caffeine.) 

3. A solution of 0*1 gramme of theobromine in a mixture of 2 c.o. of water 
and 1 C.C. of hydrochloric acid, mixed with 10 c.c. of decinornml iodine solution 
(I, 12*7 grammes ; KI, 20 grammes ; water, 1 litre), gives a dense black precipitate. 
This is separated by decantation, and dissolved in a 10 per cent, aqueous solution of 
potassium iodide at 80'’ C. On cooling, greenish-black crystalline needles of theo- 
bromine tetra-iodide are deposited. 

’Theobromine should leave no residue on ignition, and should melt at 338'’ to 
340° G. The determination of its solubility in alcohol should detect caffeine and 
other organic substances (alkaloids, glucosides, etc.). Ten c.c. of 95 per cent, alcohol, 
saturated with theobromine at 21° C., leaves on evaporation a residue of 0*0045 
gramme, whilst 10 c.c. of the same alcohol, saturated with caffeine, leaves 0*0930 
gramme. Hence theobromine, containing 5 per cent, of caffeine, treated with alcohol, 
kept at 21'’ C. for forty-eight hours would give a solution containing in 10 c.c. 0 0290 
gramme instead of 0*0045 gramme. C. A. M. 


The Assay of Belladonna Plasters. C. E. Smith. (Arner. Journ, Phainh, 
1898, Ixx., 182-189.) — The belladonna plasters of the American market are nearly 
always prepared with a base containing rubber and various resins. In their prepara- 
tion the rhizome of the Scopolia carniolica is often used instead of the Atropa 
belladonna, but as the alkaloids are practically the same in both plants, and are 
present in more uniform quantity in the former, the author considers that there is 
some excuse for the substitution. 

The method of assay which he has found the most accurate and reliable is as 
follows : 

If the sample is of about the strength of the U.S.P. standard, one plaster (about 
8 grammes) is taken, or if weaker, proportionately more. The part of the cloth on 
which the mass is spread is weighed, cut into strips, and stirred up with 50 c.o. of 
chloroform and 10 drops of 10 per cent, ammonia- water, until the mass is completely 
dissolved off the cloth. The chloroform mixture is decanted, the rubber precipi- 
tated by the addition of 40 c.c. of 91 per cent, alcohol, and the supernatant 
liquid decanted into a separatory funnel. The cloth left in the first beaker is washed 
with 25 c.c. of chloroform and 5 drops of ammonia- water, and the washings decanted 
into the second beaker, where they redissolve the precipitated rubber. The solution 
is well stirred, the rubber again precipitated by the addition of 20 c.c. of alcohol, and 
the supernatant liquid added to that in the separatory funnel. This process is 
repeated until the whole of the mass is removed from the cloth and the beaker. 
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combioed chloroform-alcohol solutions in the separatory funnel are mixed with 
20 c.c. of water containing 2 c.c. of hydrochloric or sulphuric acid and shaken gently 
for ifire minutes. The chloroform solution is then drawn off into another funnel, 
together with any solid matter that may have collected at the line of contact of the 
two layers, while the acid solution at the top, which contains most of the alkaloid, 
is transferred to a third separatory funnel. The extraction of the chloroform-alcohol 
solution with acidulated water is repeated three or four times, or so long as any 
considerable amount of solid matter collects at the juncture of the liquids. 

The combined acid solutions are made alkaline with ammonia, and the alkaloid 
gently shaken out with successive portions of 20, 10, and 10 o.c. of chloroform. 
(Violent agitation produces an emulsion.) The combined chloroform extracts are 
washed with water and transferred to.a dask, where the chloroform is evaporated on 
a water-bath. 

The alkaloidal residue is shaken with 4 c.c. of N/20 acid until all the alkaloid is 
dissolved. Fifty o.c. of water are then added, followed by 0'5 c.c. of a 1 per cent, 
alcohol solution of hacmatoxylin, and N/20 alkali is run in until the colour of the 
liquid changes to dull red. The number of c.c. used is subtracted from 4, and the 
remainder multiplied by 0 0145 (the N/20 factor for atropine and its isomers), and 
by 100, and the product divided by the net weight. 

For example, a plaster weighing 12*25 grammes with the cloth, and the cloth 
weighing 3*55 grammes, required 1*58 c.c. of N/20 alkali to neutraliite the excess of 
acid. 


(4 - 1*58) X 0*0145x100 
12*25 -3*55' 


= 0*404 per cent, of alkaloid. 


The results of the analyses of eleven samples comprising the products of six 
manufacturers, including all the prominent American makers, were : 


1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 
9. 

10 . 

11 . 


Per cent, of Alkaloid in Mass. 

0*571 to 0*594 
0*403 „ 0*416 
0*509 0*497 

0*112 0*108 
0*103 0*110 

0*060 0*058 

0 084 0*081 

0*125 0*116 

0*098 0*101 

0*042 0*047 

0*093 0.096 


Weight of Maes in one Plaster. 
Grammee. 

8*55 

8*7 

8*65 

8*2 

7*85 

3*25 

8*35 

5*7 


All the samples 1‘eaponded to Yitali's test for solanaceous alkaloids except 
No. 11, a foreign sample which contained some interfering impurities. Judging by 
the presence of chlorophyll. No. 2 and No. 11 were prepared from the leaf extract. 
Only three samples conformed to the U.S.P. standard of strength, all the remainder 
being much below it. C. A. M. 
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ORGANIC ANALYSIS. 

A New Reaction of Tertiary Alcohols. G. Deniges. (Comptes Bend., 1898^ 
oxxvi., 1277-1279.) — The test here described is applicable to the detection of all 
compounds which readily yield hydrocarbons of the ethylene series, but especially 
to tertiary alcohols. The reagent consists of mercuric oxide 50 grammes, sulphuric 
acid 200 c.c., and water 1000 c.c. On warming two or three drops of a tertiary 
alcohol with a few c.c. of this solution, a yellow precipitate is rapidly produced, the 
tint varying with the particular alcohol tested. 

In the case of butylic alcohol the yellow compound, when washed and dried in 
the dark over sulphuric acid, has a composition corresponding to the formula, 

which is also the formula for the substance yielded by dissymetric dimethyl ethylene, 
the corresponding olefiant hydrocarbon. It is soluble in hydrochloric acid with 
effervescence yielding butylene and mercuric chloride. On boiling the precipitate in 
its mother liquid for ten minutes, the colour disappears, and finally mercurous sulphate 
is produced with oxidation of the butylene residue. The test is very sensitive, and 
is capable of detecting 0-001 gramme of the alcohol. 

Tertiary amylic alcohol mixed with three to four times its volume of the reagent 
and gently warmed, gives a yellow precipitate identical with that yielded by the 
corresponding ethenic hydrocarbon. On boiling, it is immediately decomposed, 
giving mercurous sulphate, which is rapidly reduced to metallic mercury. 

There is a characteristic difference in the behaviour of pental and tertiary amylic 
alcohol with the reagent. The former gives an immediate yellow coloration in the 
cold, followed by the gradual formation of a precipitate of which there is an abundant 
deposit after ten minutea Tertiary amylic alcohol scarcely shows any alteration in 
the cold, though on warming it gives the three stages of the reaction described above. 
When a drop of the liquid under examination is added to 2 c.c. of the boiling reagent 
a yellow precipitate is obtained which does not alter on standing in the case of 
pental, whereas with tertiary amylic alcohol the precipitate becomes white and 
crystalline and finaHy gray. 

The other tertiary alcohols give analogous compounds with the reagent, always 
provided they are capable of yielding hydrocarbons of the ethylene series on dehydra- 
tion. Primary and secondary alcohols do not form these compounds. Isopropylic 
alcohol, however, which is readily dehydrated with the formation of propylene, gives 
a precipitate with mercuric sulphate, but with much less readiness than the tertiary 
alcohols. The esters of tertiary alcohols also give a yellow precipitate with the 
reagent, and the test is very characteristic in the case of the tertiary amylic nitrite 
employed in medicine. C. A. M. 


Preparation of Soluble Starch. A. Wroblewski. (Ghem. Zeit, 1898, xxii., 
375.)-— 20 grammes of rice starch are rubbed down with 100 c.o. of cold water, 
poured into a 2-litre flask, 1 litre of a boiling 0*5 per cent, solution of caustic potash 
added quickly, and the whole boiled for or 2 hours under a reflux condenser till 
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the liquid becomes thin and pale yellow. The solution is filtered, neutralized with 
dilute acetio acid (to remove the free alkali and so facilitate the subsequent washing), 
and precipitated with an equal volume of 95 per cent, alcohol. The starch is filtered 
off, washed successively with 50 per cent., 95 per cent., and 100 per cent, alcohol, 
then with ether, and finally dried m vacuo. The substance thus obtained is a snow- 
white powder containing 0*4 to 0*6 per cent, of ash, soluble in about 33 parts of 
water, and insoluble in cold 35 per cent, or hot 45 per cent, spirit ; it does not reduce 
Fehling’s solution, and gives a pure blue colour with iodine. If a very pure material 
is required, the first product may be dissolved in water and precipitated with alcohol 
three or four times ; it then retains but 0*15 or 0*18 per cent, of ash, while the yield 
is about 70 per cent. 

The solubility of soluble starch in dilute spirit is largely dependent upon the 
amount of inorganic salts present ; and in the same manner with dextrin, etc., if the 
liquids are too pure, it may be necessary to introduce a small quantity of potassium 
acetate before precipitation can be effected. F. H. L. 


The Solubility of Pentosans in the Beagents employed in the Estimation 
of Starch. W. H. Krug and H. W. Wiley. {Jour. Amer. Chem, Soc., 1898, xx., 
266*208.) — In the determination of starch in a cereal or fodder by digesting the 
substance at a high pressure with water containing some organic acid, the action of 
the latter on the pentosans and hemi* celluloses results in the formation of reducing 
substances. The authors have determined the amount of the pentosans dissolved in 
this way with the following results : 

1 . Solubility of the pentosans by digesting for two and a half hours at three and 
a half atmospheres with 30 c.c. of water and 25 c.c. of 1 per cent, lactic acid. 


HubBtance. 

Wheat No. 1 
Wheat No. 2 


PentoBans Dissolved. 

, > 1-.^ 

Per Cent, of .Pentosans In Per Cent, of In Per Cent, of 
in SubBtance. SubBtance. Pento&ans. 

5*80 4*63 79*83 

5*17 4*66 90*13 


2. Solubility of pentosans by digesting for two and a half hours at three and a 
half atmospheres, with 55 c.c, of water and 0*5 gramme of salicylic acid. 


Subat.noe. 

Wheat No. 1 
Wheat No. 2 


PentoisanM DibBolved. 

A. 

Per Cent, of Pentogana lu Per Cent, of In Per Cent, of 
in Substance. Substance. Pentosans. 

5-80 4-54 78-27 

5-17 4-08 78-91 


J. Konig {Landwirtksch. Ver, StaL^ xlviii., 81) states that diastase also acts as a 
solvent for pentosans and hemicelluloses, and gives figures to show that from 15 to 
44 per cent, of the total amount of those substances present pass into solution. 

The authors have made a number of starch determinations in various cereals by 
means of malt-extract and taka-diastase solution, from the results of which they 
conclude that diastase has no solvent action on the pentosans, and that this method 
of determining starch is an exact and reliable one. C. A. M. 





THE ANALYST. 


V 


A Oomparison of the Standard Methods for the Bstimation of Starch. 
H. W. Wiley and W. H. Krug. {Jov/tn. Amer, Chem, &c., 1898, xx., 268-266.)*— 
Deferring to Stone’s modified method (Analyst, xx., 19), the authors show that a 
digestion of the starch with diastase for 2| hours at 50’’ C., instead of for one 
hour at 60'' G., gives a result about 1 per cent, higher. Further, by grinding the 
sample to a much finer powder than Stone prescribes, a considerably higher result is 
obtained. The comparative mean results obtained with a sample of wheat, analysed 
by (1) this method, (2) by Beinke's method (digestion under pressure with water 
containing lactic acid, to prevent the decomposition of sugars formed in the hydro- 
lysis), and (3) by a method differing from Beinke's, by the substitution of salicylic 
acid for lactic acid were (1) 62*46, (2) 62*32, and (3) 63*09 per cent. In another paper 
the authors show that by the two latter methods considerable quantities of the 
pentosans present are also dissolved (c/. preceding Abstract). Of the two, the salicylic 
acid is preferable, since much less caramelization takes place. When it is employed, 
the amount of starch may be very approximately determined by diminishing the 
apparent percentage by 1*25. If greater exactness is required, the pentosans should 
be determined and the percentage divided by three and subtracted from the apparent 
percentage of starch. 

From the results of experiments with the various polarimetric methods, the 
authors conclude that none of them can be relied upon to give accurate results. 

They find Lindet’s method (solution of the proteid envelope of the starch cell 
by means of pepsin and weighing the starch directly, Analyst, xxii., 20) is more 
tedious than the common processes, and not so accurate. Small particles of sub- 
stances other than starch pass through the sieve cloth and are weighed with the 
starch. On the other hand, a portion of the starch remains attached to the filter, 
and these two errors may often compensate one another, and an approximately 
correct result be obtained. The following are some of the figures given in illustration 
of this y 


Lindbt Method. Determination after Conversion into Dextrose. 



Starch 

Residue 

Total 

Starch 

Kesidue 

Total 

Fibre in Starch 

Cereal. 

per cent. 

per cent. 

per cent. 

per cent. 

per cent. 

per cent. 

per cent. 

Oats 

44-31 

0-00 

44-31 

43*73 

0*00 

43-73 

0-58 

Barley 

71-41 

0-97 

72-38 

66-47 

0-97 

67-44 

4-94 

Rye 

61-24 

0-79 

62-03 

58-18 

0-79 

58-97 

3-06 

Wheat 

66 05 

0-60 

66-65 

60-11 

0-60 

60-71 

5-94 


The percentage of starch in the same cereals as determined by the salicylic acid 
method and the diastase method were : 



Salicylic Acid Method. 

Diaataae h) 

Oats 

46-78 

4505 

Barley 

68-38 

67-56 

Eye 

62-64 

61-55 

Wheat 

64-41 

63-17 


A combination of the Lindet method with the salicylic acid was tried with the 
object of securing a more thorough solution of the starch. Three grammes of the 
cereal were digested for fourteen hours at 46* C., with 30 c.o. of pepsin splutiopy 
the hydrochloric acid neutralized with sodium carbonate, and the substance heated 
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IB the autoclave at 3^ atmospheres, after the addition of 0*5 gramme of salicylic acid. 
The percentages of starch obtained showed a close agreement with those given by 
tlm salicylic acid method alone. The mean results from the same cereals as used in 
the other experiments were : 

Oats, 47*26 ; Bye, 62*35 ; Wheat, 64*48. 

The combination of the Lindet method with the diastase method is said to have 
given most satisfactory results, but this part of the subject is still being investigated* 
In general, the use of pepsin is recommended as a safeguard to ensure the starch 
completely dissolving. 

The diastase method without pressure is very satisfactory with the precautions 
referred to above. The materials should be ground to the finest possible powder, and 
extracted with ether to remove the fat. The treatment with diastase should always 
be repeated after boiling and cooling to about 50" G. (the temperature at which, 
according to Lintner, the enzyme is most active), and the residue should not show 
any starch granules when stained with iodine and examined under the microscope. 
The use of taka-diastase presents many advantages, as it can readily be obtained 
free from reducing sugar. 

The small amount of matter unaccounted for in a complete analysis of cereals 
is regarded by the authors as probably belonging to the complex class of carbo- 
hydrates known as pentosan-ligno-celluloses, but they consider that the quantity is 
only very minute in cereals, though probably much larger in stalks and straw, and 
other substances containing a large excess of ligno-cellulose compounds. 

C A. M. 

Estimation of Urea. G. MeiUere. {Bepert Phami., 1898, [3], x., 59 ; through 
Chem, ZeiL Bep,, 1898, 96.)— Sodium hypobromite solution being very unstable, the 
author prefers to employ the reagent in a nascent condition, preparing it in the 
nitrometer from a bromide and strong sodium hypochlorite solution, which evolves 
30 volumes of active chlorine. 10 c.c. of the urine are diluted with 40 c.c. of water 
and mixed with 5 c.c. of sodium hypochlorite solution, 5 c.c. of 10 per cent, caustic 
soda, and 1 c.c. of 20 per cent, potassium bromide. Owing to the dilution of the 
liquids, warming is scarcely necessary, and a reading can be made in five minutes. 

F. H. L. 


A New Process for Determining Molecular Weights by the Boiling-Point 
Method. W. Landsberger. (Berichte, 1898, xxxi., 458-473.) — The apparatus 
employed in this process consists of a test-tube, a, in the side of which near the top 
is a perforation, b. The , tube is closed by means of a cork, c, through which passes 
"a thermometer, and a conducting-tube, e, bent twice at right angles, and is fitted 
into a larger tube, t, connected by means of a side tubulure, /^, with a condenser, L 
One end of the conducting-tube passes to the bottom of the inner test-tube, whilst 
the other is connected with a flask, /, in which the pure solvent is heated over a 
small flame or on a water-bath. The vapour enters the inner tube in which is placed 
some of the solvent, and in from 2 to 6 minutes a constant temperature is reached, 
and the boiling-point determined. The inner tube is then emptied, a weighed 
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quantity of the Bubstaiice — of which the molecular weight is to be determined— 
introduoed together with some of the Bolvent, and the vapour again passed in from 
the flaek. The temperature is observed every 8 seconds until 3 consecutive readings 

in agreement 
have been ob- 
tained. The 
apparatus is 
then discon- 
nected, the 
inner tube, a, 
rapidly with- 
drawn, the 
opening b and 
the open end 
of the tube, c, 
closed with 
small rubber 
corks, the 
tube wiped 
externally and 
weighed. It is 
then washed 
out with alco- 
hol and ether, 
dried, and 
again weighed, 
the difference 
between the 
two weighings 
giving the 

weight of solvent and the substance in the tube. The weight of the substance being 
known, that of the solvent is obtained by subtraction, and the molecular weight 
calculated by means of the usual formula. 

The author gives a table of the results obtained with this apparatus, and these 
show a close agreement with the figures of other observers. The thermometer 
employed was graduated in i^\jths of a degree. It is stated that a determination can 
be made within 25 minutes. C. A. M. 

INORGANIC ANALYSIS. 

Separation of Lead from Copper and Zino ; the Determination of Lead in 
Presence of Tin, and of Zinc in Bronae, etc. W. B. G^rrigues. {Proc. Eng. Soc.^ 
Western Pennsylvania, 1898, xiv., 80.) — Lead chromate is quite unaffected by ammonia, 
whereas copper chromate is known to be readily soluble. If, therefore, to a nitric 
acid solution containing the three metals an excess of potassium bichromate ip added, 
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followed by a decided excess of ammonia, and the liquid heated till the precipitate 
settles, the lead chromate may be filtered out on a single disc of paper in a Gooch 
crucible, washed with dilute ammonia, hot water, and alcohol, and finally dried in 
the water-oven and weighed. Antimony, iron, and probably bismuth interfere with 
the process. 

,If 0'5 gramme of a solder containing about 59 per cent, of lead is oxidized with 
nitric acid, 20 c.c. of strong sulphuric acid added, and the solution evaporated to the 
point of dense fuming, the meta-stannic acid dissolves completely. On diluting with 
not more than 80 c.c. of cold water, and stirring for a few minutes, the lead sulphate 
can be removed by filtration ; then by making the filtrate alkaline with ammonia, 
and again acidifying with sulphuric acid till the liquid reddens methyl-orange, the 
tin can be recovered, ignited and weighed as stannic oxide. If care be taken not to 
use too much sulphuric acid, lead and tin may be removed in one operation ; in fact, 
if the copper be thrown down with thiocyanate, the lead, copper, and tin can all be 
filtered off together, for washing with 3 per cent, sulphuric acid has no effect on 
either of the two latter precipitates. When small amounts of zinc have to be deter- 
mined in bronze, the method is unequalled for exactness and speed. F. H. L. 


Electrolytic Estimation of Manganese, and the Separation of Iron therefrom. 
F. Eaeppel. {Zeits, anorg, Chern,, 1898, xvii., 268.) — By the use of acetone it is 
possible quantitatively to deposit manganese from its solution as peroxide, to obtain 
it in the form of a sound coherent layer which can be safely washed even in amounts 
exceeding 1 gramme in weight, and to weigh it, after drying at 150° or 180° C., as 
Mn 02 with the certainty that it corresponds exactly to the composition represented 
by the formula. The original manganese solution, which should contain from 0*3 to 
3*0 grammes of anhydrous sulphate, is made up to about 150 c.c., and mixed (pro- 
portionately) with 1*5 to 10 grammes of acetone. The liquid is raised to, and strictly 
maintained at, 50° to 55° C., and electrolysed with a current of 0*7 to 1*2 amp6re at 
a tension of 4 to 4J volts for 2 to hours, the loss by evaporation being constantly 
made up. To prevent the formation of traces of permanganic acid at the cathode, 
this electrode should consist of two platinum plates suspended in the basin. The 
basin is the anode ; and when large quantities of peroxide have to be recovered, it 
may with advantage be roughened with the sand-blast, as recommended by Classen 
in the case of lead. The deposit is washed without stopping the current (this 
operation being much simpler than when chrome alum, etc., has been employed), 
and finally dried for 1 to 2J hours as aforesaid. Manganese peroxide is, of course, 
hygroscopic ; but if the weighing bo done quickly, or repeated after a second interval 
of drying, the error thus introduced is trivial. The examples quoted show results 
varying between 36*37 and 36*52 per cent, (mean 36*42 per cent.) in determining 
86*42 per cent, of metallic manganese. 

A rough separation of iron and manganese — the former being deposited as metal, 
and the latter (almost entirely) held in solution as permanganic acid — may be effected 
as follows ; and though it leads constantly to a ^ficit of 0*3 to 1*0 per cent, in the 
iron recovered, as it requires no attention, but, prcicSeding at ordinary temperatures. 
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may be left going all night, the author thinks it may be found serviceable for some 
eommercial purposes. Moreover, it is the more accurate the larger the proportion 
of iron in the sample tested The liquid, which may contain between 0*35 and 1*0 
gramme of FeSO^ + TH^O with 0*08 or 017 gramme of MnSO^, is poured with constant 
stirring into a boiling solution of 6 grammes of sodium pyrophosphate ; as soon as 
the whole is clear, 3 or 4 drops of phosphoric acid are added, and, if they produce a 
turbidity, a little more pyrophosphate. When the liquid is cold, it is electrolysed 
for 10 to 14 hours with a current of 0*7 to 1*8 ampere and 3*75 to 4*25 volts. The 
metallic iron adheres firmly to the platinum vessel, which, therefore, need not be 
given a matt surface; it is washed without stopping the current, rinsed several 
times in absolute alcohol, and dried at a moderate temperature. 

If the electrolysis is conducted at a temperature of 35* to 40* C., the amount of 
pyrophosphate may be increased to 12 grammes, while the total bulk of the liquid is 
about 250 c.c. Under these conditions, with a current of 1*8 to 2*5 amp^^res, the 
operation is complete in 8 or 9 hours, the quantity of manganese precipitated is very 
greatly diminished (only a few flakes of oxide are to be seen), and the above- 
mentioned error in the weight of the iron is practically eliminated. Working on a 
mixture of about 1 gramme of crystallized ferrous ammonium sulphate with 0*2 to 
0*7 gramme of the corresponding manganese salt, the percentage of iron found in 
the former varied from 14*02 to 14*19 (mean 14*105) per cent, instead of the theo- 
retical 14*28 per cent. Unfortunately, the residual manganese cannot be recovered 
by electrolytic agency. F. H. L. 


APPARATUS. 

Bunsen Burner witli Jk)rew Clook. B. Meyer. [Ghem, Zeit, xxii., 226.) — 
The part a in the centre of the foot of the burner is drilled out as shown by the 
arrows, and carries the cone 5, which is firmly screwed to it* 
The burner-tube d is screwed to the part a at c. Over this is 
passed a tube provided with a disc e, and through this tube 
the screw / is passed, and made fast to the burner-nozzle g. 
The lower end of the burner-nozzle screws into the part a, 
so that it can be made to approach or recede from the cone 
according as it is screwed up or down. 

The supply of gas is regulated by turning the disc e. 
When it is turned to the right, the lower end of the nozzle- 
tube gradually shuts down on to the cone b, stopping the 
supply, the reverse taking place when it is turned to the left. 

H. H. B. S. 

Some Improved Measuring Apparatus. O. Bleier, {Ohem, Zeit., 1898, xxii., 
298 and 376.) — The apparatus which the author has previously described (Analyst, 
xxiii., 55, and 111) is only suiM^;^ the measurement of a pre-determined volume of 
liquid, and does not lend itself to, process of titration ; the following modification^ 
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however, overcomes this disadvantage. A burette (A), 
graduated in the usual manner, and holding altogether 
X O.C., is joined base to base with a S-bulbed tube (B), 
such as already figured, except that each graduated 
portion is of the same size, and also bolds x c.c. If 
desired, a second tube (C) of similar construction may 
be added, in which every division should contain 5x c.c. 
Each* vessel preferably carries its own stopcock, while 
the exit tubes are united into one common orifice closed 
with a clip. By suitable manipulation of the stopcocks, 
the bulk of the liquid (corresponding to a certain number 
of the graduated spaces) can be run out of B and (or) G ; 
and the residue, which requires measuring exactly, out 
of the burette. Or, if only the latter is provided with a 
cock, the whole of the liquid can be drawn from B while 
the cock at the bottom of A is shut, and then by opening 
the cock, inserting a cork and rubber tube in the top of A 
and blowing in or withdrawing air, the liquid in B can 
be brought exactly to the level of one of the marks, and 
from the space emptied both in A and B. 



the total volume calculated 
F. H. L. 


A Safety Pipette with Caoutchouc Tube Attachment.* 
K. Zulkowskt {Chem, Zeit, xxii., 226.) — The usual form of 
pipette, whether graduated or constructed to d^ver definite quan- 
tities, has many disadvantages. When th^ liquid is auefced up by 
the mouth, the eye is in an unfavourable position to observe the 
mark on the instrument and the level ol the liquid, and conse- 
quently its use is not always altogether free from danger. In the 
case of large pipettes, the suction has often to be carried out 
intermittently, and the pipette cannot then be. closed with the 
finger so quickly as could be wished. The adjustment is also often 
difficult, and there is a danger of the liquid becoming contaminated 
with the moisture from the mouth. The pipette shown in the 
accompanying sketch, which sufficiently explains itself, is designed 
to overcome these drawbacks. H. H. B. S. 
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The Analysis op Food and Dbugs. — Pabt L : Milk and Milk Products. By T. 

H. Pbarmain and 0. G, Moor. (London : Baillifire, Tindall and Cox, 1897.) 

Considering that samples of milk and butter form the majority of all the samples 
taken under the Sale of Food and Drugs Act, and further that samples of milk and 
milk products are examined in large numbers for various purposes, a treatise on the 
analysis of dairy products must be regarded as a very desirable manual, the more 
so as the matter is by no means so simple and easy as on first sight it may appear 
to many an analyst. Proprietors of the back volumes of the Analyst have the 
opportunity of instructing themselves very intimately on the subject, by studying the 
numerous articles on the composition and examination of dairy products contained 
in that journal ; but the very fact that these are very numerous, and that they are 
scattered over the whole series of the twenty-two volumes of that journal, makes their 
perusal a difficult and time' taking task. Under these circumstances, one might say 
that the book under review meets a decided want. In their preface, the authors 
state that ‘‘ in order to keep the book within manageable limits, they are compelled 
to deal briefly with, or sometimes merely to refer to researches, which would be 
rightly included in a larger work.** Keeping this in mind, it is somewhat surprising to 
find so many pages devoted to remarks on practical dairying which might readily 
have been omitted, since many of them are inaccurate ; indeed, we find in the book 
generally a deficiency in correctness of statement and exactitude of expression. Some 
of the obsolete methods of analysis might well have been omitted, and other processes 
described in greater detail ; while the list of methods actually in use at the present 
time is not complete. The question of standards and limits is treated at length, 
without, however, advancing its solution. The chapter on the bacteriology of milk 
is too short to be exhaustive, and too king for merely touching upon this matter ; it 
contains an account of some of the work lately done in this field of research. The 
best parts of the book are those treating of the detection of preservatives, and that 
on condensed milk. If the book, on reaching a second edition, which we hope it will 
do, is judiciously revised and corrected, it will become a valuable companion, not 
only to the analyst, but also to the better-educated dairyman. P. V. 

Applied Bacteriology. By T. H. Pearmain and C. G. Moor. Second Edition, 

(London : Bailli^re, Tindall and Cox.) Price 12s. 6d. 

This work, which we had the opportunity of favourably reviewing some eighteen 
months since (Analyst, vol. xxii., 28), now appears in a second edition, and the fact 
that this is required- in a little over twelve months from the publication of the original 
edition would appear to indicate that the book has fulfilled its mission. The new work 
is considerably enlarged, there being 457 pages of reading matter against 354 in the 
old ; the arrangement of the several articles has been improved, and the whole work 
thoroughly revised and brought up to date. Beferences to foreign publications are 
inserted for the first time. A new chapter on the bacteriology of sewage has been 
added, and also a new plate illtmirating Mr. Stoddart’s Halo ’’ cultures of the 
typhoid bacterium and its These additions and improvements cannot 

fail to render this useful boOl^ s^h^ore serviceable to all those who are concerned 
either in the study or in the application of bacteriology. W. J. S. 
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THE LATE JOHN A. R. NEWLANDS. 

It is with very deep regret that we have to record the death, on July 29, at 
Clapton, of one of our most respected vice-presidents, Mr. J. A. E. Newlands, who 
was in the sixty-first year of his age. 

Mr. Newlands* memory will always be associated with the discovery of the 
'‘Periodic Law,** which was afterwards worked out more fully and boldly by 
Mendel6ef, Lothar Meyer, and De Chancourtois. Mr. Newlands’ first communication 
on that subject was made to the Chemical Society in 1863 in the form of a note, and 
in 1866 he presented to that Society a paper entitled “ The Law of Octaves, and the 
causes of the Numerical Relations amongst the Atomic Weights,” in which his ideas 
were further elaborated. His views were received at that time with so much 
incredulity and even derision by the Chemical Society that they never found a place 
in its Journal, the subject being deemed of a too theoretical nature to merit publication. 
Nearly twenty-five years later, however, in 1887, Newlands’ work met with authorita- 
tive, though tardy, recognition, for in that year the Royal Society awarded him the 
Davy Medal “ for his discovery of the Periodic Law.** In the region of applied 
chemistry he had for many years past devoted his energies mainly, in connection with 
his well-known brother, Mr. B. E. R. Newlands, to questions connected with the 
sugar industry. 

Mr. Newlands, whose ancestors on the father's side were Scotch, and on the 
mother’s Italian, was, of a genial and enthusiastic nature; he was an earnest 
supporter of reforms in his own country, and even went so far as to serve as an 
English volunteer under Garibaldi in the war for the liberation of Italy. 

We feel that we have lost in Mr. Newlands a remarkable and original man, and 
one whose affable and kindly disposition had endeared him to the hearts of all who 
knew him. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS, 

ON CHICOEY, AND VAEIATIONS IN ITS COMPOSITION. 

By Beknabd Dyeb, D.Sc. 

(Bead at the Meeting, June 1, 1898.) 

Discbepancies between analysts in estimating the proportion of chicory in mixtures 
of chicory and coffee appear to be unfortunately frequent, and these may be attributed 
to varying assumptions as to the composition of the chicory present. As there is no 
satisfactory mode of separating coffee and chicory, the analyst is driven to base bis 
calculations mainly upon the proportion of soluble matter in the sample, and on the 
assumed average proportions of soluble matter in coffee and chicory. Most analysts 
experimentally deduce their estimate of soluble matter, and hence the proportions of 
coffee and chicory, from the density of 10 per cent, infusion of the mixture, and a 
great many data are on record of the densities of such infusions of coffee and of 
chicory, but most of them are old. Some analysts— E. W. T. Jones, for example — 
prefer to evaporate a measured portion of the watery extract and actually weigh the 
soluble residue. Alfred Smetham in 1883 (Analyst, vii., 73) suggested thoroughly 
boiling out the sample with water, washing, drying, and weighing the insoluble 
residue on a counterpoised filter. It presumably makes but little difference which 
method is used, provided that the same mode of working is adopted for comparative 
purposes ; but, as since the publication of Mr. Smetham* s paper, I have myself always 
determined the insoluble matter directly, and the soluble matter by difference, it is in 
this form that I now propose to record some results of a recent investigation into the 
composition of the chicory at present in the market. 

Mr. Bannister, in his evidence before the late Select Committee on Food Products 
Adulteration, in reply to a question from Sir Charles Cameron, endorsed an experi- 
ence, attributed to Mr. Hehner, to the effect that the soluble matter in chicory 
apipeared to have increased during the last ten or fifteen years, a fact which Mr. 
Bannister attributed to “ difference of growth.’* My own experience confirms that of 
Mr. Hehner and Mr. Bannister, but I think there is no reason to suppose that the 
difference is due to methods of growth. It is more easily and probably accounted 
for by a custom of less highly roasting. 

In 1883 I examined six samples of chicory obtained from various sources, with a 
view to their being representative of the chicory then in the market, and found that, 
calculated on the samples dried at 212'* F., the matter insoluble in water, after 
exhaustively boiling and washing, weighed on the average 33 per cent., the variations 
being from a little over 30 to a little over 36. In 1895 I had occasion to examine a 
sample of chicory stated to be representative of that which was in use by a very 
large firm of wholesale grocers, and found only 22 per cent, of insoluble matter in the 
dried sample. 

During the present year I took steps to obtain from several thoroughly repre- 
sentative wholesale houses samples of the chicory in current use, in all cases requesting 
to be supplied with samples representing any different grades of roasting or colour 
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that might be in current uea It may be stated that the percentage of moisture 
varied in extreme cases from 1 per cent, to 4 per cent., but the following results are 
aQ calculated on the dry substance. They show the total matter insoluble in water 
(indusive of mineral matters), the ether extract, the nitrogen, the total ash, the ash 
soluble in water, and the sand. 


• 

1 Total 
Matter 

1 Insoluble 
' in 

; Water. 

Ether 

Extract. 

Nitrogen. 

Total 

Aeh. 

Ash 

Soluble in 
Water. 

Sand. 

Jhicory “ nibs,” described 
as ** medium roast ” ... 
/hicory *'nibs,** described 

• Per cent 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent 

1 22*40. 

2-57 

1-53 

463 

2-50 

0-70 

as dark roast” 

' 50-30 

2-43 

1-67 

•4-70 

2 99 

0-30 

rround chicory ... 

i 22-27 

2-17 

1-33 

6-63 

2-43 

1-43 


; 21-50 1 

1-90 

1-34 

5-23 

2-07 

1-43 


i 35-50 1 

3-43 

1-50 

5-13 

2-57 

0-77 


' 37-80 

3-87 

1-52 

8-23 

1-60 

3-97 


: 22-77 ' 

3-17 

1-26 

5-13 

3-30 

1-60 


1 22-50 

3-67 

1-23 

5-73 

3-23 

1-63 


1 23-60 

2-60 

1-29 

I 6-68 

2-97 

1-47 


i 22-50 

2-60 

1 1-29 

1 6-33 

3-20 

1*47 


' 22-63 

267 

! 1-29 

6-70 

2-60 

1-47 


It will be seen that in eight out of the eleven samples the matter insoluble in water 
ranged from 21*50 to 23*50 per cent. One sample contained 35*60 per cent., one 
37*80, and one 50*30 per cent, of insoluble matter. 

I have myself made no experiments to ascertain what percentage of insoluble 
matter is indirectly indicated by the figures usually assumed to represent the specific 
gravity of a 10 per cent, infusion of chicory, but I believe they may be taken as 
roughly corresponding to about 70 per cent, of soluble matter and 30 per cent, of 
insoluble matter, corresponding to the 70 per cent, of soluble matter assumed by 
B. W. T. Jones as representing chicory in his direct method of determination. 

There is no doubt that, if the samples I have recently obtained fairly represent 
the chicory at present in the market — and I have every reason to think they do — any 
estimates deduced from density determinations with the aid of the older data would 
result in too high an estimate of the proportion of chicory, since they assume a much 
less proportion of soluble matter than that which is present in the greater part of the 
chicory at present in use. It is quite true, on the other hand, that with some kinds 
of chicory at present in use, reliance on the old figures might cause an error on the 
side of considerably underestimating the proportion of chicory ; but an underestimate 
of the inferior article is, from the public analyst’s point of view, obviously a matter 
of far less moment than an overestimate, which would reflect unjustly upon a seller 
of the article. It is indeed remarkable that, after attention had been drawn to the 
matter, the old figures should have still remained in use. 

The following experiments *were made with the sample marked chicory nibs, 
medium roast,” which gave originally 22*40 per cent, of insoluble matter. A portion 
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o{ the sample, after grinding and drying, was placed in a platinum capsule over a 
very low argand flame, and gently heated with thorough stirring until it had lost 
about 6 per cent, of its weight. A similar portion was similarly treated until it had 
lost about 10 per cent, of its weight. Calculating on the original weight taken, the 
proportion of insoluble matter in the first experiment rose from its original figure of 
22*40 per cent, to 28 *50 per cent., and during the second experiment it rose to 41*60 
per cent. Seeing that there was a loss in the two experiments of 6 and 10 per cent, 
respectively, the percentage of insoluble matter in the actual roasted chicories would 
be 30 per cent, as the result of the first experiment, and 46 per cent, as the result of 
the second experiment. In neither case was there any appearance which could be 
described as that of burning. It seems clear, therefore, that the percentage of 
insoluble matter is mainly a function of the mode and duration of roasting. 

It may be of moment to mention here that, on exhaustive boiling, Smetham, in 
1882, found a number of coffee samples to cpntain about 76 per cent, of matter 
insoluble in water. Three samples of coffee of known purity which I examined in 
1883 by this method gave from 72 to 73*3 per cent., averaging 72*9. In 1896 I made 
determinations in a batch of 16 samples of pure coffee, which showed a range of from 
69*4 to 74*3 per cent., averaging 72 per cent. In 1897, 27 pure samples ranged from 
71-8 to 75*9 per cent., averaging 73*7 per cent. I have found as little as somewhat 
over 68 per cent, of insoluble matter (on the dry sample) in a ground coffee in which 
no chicory was discernible, and which on all other grounds appeared to be genuine ; 


but it is quite possible that in this, as in some other cases somewhat approximating 
to it, sugar may have been used in roasting the coffee, though na evidence was 


obtainable that such was the case. 


Discussion. 

Mr. Cassal said that quite five years previously he had found as much as 79 per 
cent, of soluble matter in chicory, and had in consequence been in the habit of depend- 
ing upon the number 79, which almost exactly corresponded with the minimum figure 
now given by Dr. Dyer for insoluble matter, viz,, 21*5 per cent. With regard to 
the samples yielding 60*3 and 37*8 per cent, of insoluble matter, it was evident that 
such cases were altogether abnormal, and that what could properly be regarded as 
chicory was not being dealt with. In a substance like chicory, continued roasting 
necessary increased the proportion of insoluble matter. 

Mr. Chattaway inquired whether the tinctorial power increased as the roasting 
was carried to a higher degree. A highly caramelized sample might be expected to 
yield a darker solution than one that has been less highly roasted. 

Mr. Chapman observed that the relative proportions of soluble and insoluble 
matters would depend to some extent, not only upon the actual temperature, but also 
upon the conditions under which the roasting process was carried oa In roasting a. 
substance like chicory, containing all kinds of caramelizable bodies, soluble compounds 
would be formed up to a certain point, after which such soluble compounds would to 
some extent be decomposed, with the result that the soluble matter, after reaching 
41 maximum, would diminish again. In the manufacture of caramel from sugar, if 
the heating were effected too quickly, or the caramelized sugar poured into water at 
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too early a stage in the process, the maximum coloring power and soluble extract 
would not be obtained. It was, he thopght, to be expected that considerable varia- 
tions from what might be called the normal extract should from time to time be 
observed. 

Mr. Gabsal added that he thought the figure usually taken for soluble matter in 
pure coffee, viz., 24 per cent., was sometimes too easily accepted. He had himself 
found as much as 29 per cent, of soluble matter in genuine coffee. 

' Dr. Dyeb said that he had once found 68 per cent, of soluble matter in a sample 
of coffee that was undoubtedly free from chicory. The sample, however, might have 
been roasted with sugar, and this was difficult to detect. 

Dr. VoELCKBB asked how much oil chicory usually contained. 

Dr. Dyeb said that the oil was from 2 to 3^ per cent., but it did not seem to have 
any relation to the other constituents. In the sample containing 50 per cent, of 
insoluble matter the oil was 2^ per cent. ; in the two lowest samples it was 2^ and 3^ 
per cent, respectively. The highly roasted samples were somewhat darker than the 
others, but in the case of a rnixture the colour of the coffee itself would also be liable 
to variation. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

Detection of Annatto and other Coloring Agents in Milk. J. Froidevaux. 
{Ann, Chim. Analyt., vol. iii. [4], pp, 110414.) — Of the various coloring agents added 
to milk, annatto and oranye III. Poirier impart a flesh tint, saffron a slightly orange 
yellow, carrot an orange-yellow, and turmeric a slightly greenish-yellow tinge to the 
liquid. The last-named may be detected by the change to brown-yellow ensuing on 
the addition of ammonia. Hydrochloric acid (5 per cent, by volume) deepens the shade 
due to vegetable coloring matters and produces a clear’ rose coloration in presence of 
orange IIL 

The detection of these colorants is facilitated by coagulating the casein with a 
little rennet at 25" to 30° C. during fifteen hours, the colour lakes thus formed being 
more pronounced in shade—except in the case of orange IIL — than when in solution. 

Saffiron and turmeric will impart a yellow stain to white filter-paper immersed 
in the whey for four days, the former colorant being distinguishable by the yellow 
stain — turning to slightly orange-yellow in presence of very dilute (e.g.^ 2 per cent.) 
sulphuric acid — which it gives to filter-paper on immersion for four days in the liquid 
left after treating the milk with an equal volume of Adam’s reagent,^ and removing the 

* Thia reagent, which is employed by Adam in his process for estimating fat in milk, consists of ; 

Alcohol (specific gravity 0 '96'’) ... 833 c.c. 

Ammonia (specific graWty 0*925) 30 c.a 

These are made up to a litre with distilled water, and then 1100 c.c. of ether washed with water added. 
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ethereal layer af dissolved fat. Under the same treatment annatto pves an 
orange^red, changing to blue under the influence of 1 drop of strong sulphuric acidi 
and a bright rose colour in. presence of a 2 per cent, solution of acid. C. 6. 


l>eteotion of Annatto in Milk. A. Leys. (Ann. Chinn. Analyt.^ vol. iii [6], 
pp. 149*151. See preceding abstract.) — The presence of this substance in milk can be 
detected more rapidly than by the method proposed by Froidevaux, if, after treating 
the suspected liquid with Adam's reagent and removing the supernatant ethereal 
solution, the casein in the lower layer be precipitated by the gradual addition of 
50 per cent, of a 10 per cent, solution of sodium sulphate, without agitation. This 
treatment leaves the coloring matter in solution, from which it may be extracted by 
agitation with colorless amyl alcohol, the emulsion thus formed being dissipated by 
slowly heating the mixture to 80° C. The reddish alcoholic solution is evaporated to 
dryness and redissolved in hot, slightly alcoholized ammoniacal water, a strip of 
bleached cotton-cloth being immersed in the liquid, which is then concentrated on 
the water-bath. The cotton absorbs the coloring matter, and, after being lightly 
washed, is immersed in a weak acid (e.g.^ citric acid), which in the case of annatto 
immediately changes the colour to a clear rose. This reaction does not ensue in the 
case of saffron, turmeric, etc., or in uncolored milk, notwithstanding that the cotton 
is dyed. C. S. 


19 ew Reactions for the Detection of Aldehydes in Alcohols. C. Istrati. 
(Bulletinul Societatii de Sciinte^ Bucuresch vol. vii. [2], pp. 163-170.) — The method 
adopted by Barbot and Jandrier (Analyst, xxi., 295) can be improved by taking 
exactly 2 c.c. of the impure alcohol, adding thereto 0*2 c.c. of a saturated alcoholic 
solution of the reagent, and, after mixing the two, running in exactly 1 c.a of 
sulphuric acid from a pipette, the tube being held at an angle of 45\ 

The coloration produced at the moment of contact is noted, as is also the change 
after a lapse of half an hour. After partial agitation, to increase the surface of 
contact, the coloration is again noted at the end of half an hour, and once again half 
an hour after complete agitation. The liquid is then mixed with 10 c.c. of water, 
and examined half an hour and twenty-four hours later, the latter observation being 
extremely useful, as any precipitate formed will have had sufficient time to settle 
down. 

Greater uniformity of conditions is ensured by the use of the alcoholic solution 
of the reagent, but such solution, being unstable, must be freshly prepared. In the 
case of liquid reagents, such as guaiacol, 1 drop is used instead of 0*2 c.c. 

The reactions given by ten other substances than those examined by Barbot and 
Jandrier are tabulated below, those printed in italics referring to dilutions of 

1 0 6 q 5 * ^ dilations of jQgfQQQ- remainder refer to 


1 

i;o6o 


strength : 
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c. s. 
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JSatimation of the Dry Extract in Wine. A. Cellerii (Bull, du Ministkre 
de V Agriculture^ through Ann, Chim, Analyt, vol. iii. [6], pp! 204-206.) — The period 
of evaporation may be reduced from the three days required for the Magnier vacuum 
method (Analyst, xxi., 66) to seven and a half hours by employing a temperature of 
80* C., and a U*tube apparatus with limbs of unequal diameter, the narrow one 
being connected with a bulb-tube containing sulphuric acid, and the larger one half 
filled with a piece of fine sponge, and fitted with an effluent tube for the condensation 
of the evolved vapour. This apparatus is dried by heating for about an hour over 
the boiling water bath until the difference between two weighings, at intervals of half 
an hour, does not exceed 1 milligramme. Ten c.c. of wine are then introduced by 
means of a pipette and absorbed by the sponge, and the tube is heated on the water- 
bath at 80* C. — a current of air being passed continuously through the apparatus — 
until found to be perfectly dry below the cork and of constant weight (with a latitude 
of 1 milligramme at half-hour intervals). The increase in weight represents the 
amount of dry extract in the wine. 

At 80* C. the loss of glycerol by evaporation does not exceed 0*05 per cent., but 
this temperature should not be exceeded. The results obtained by this method are 
fairly constant, and are only 0*5 gramme per litre inferior to those yielded by 
evaporation in vactco, C. S. 


Action of Charcoal Decolorizers on Wines. H. Astruc. (Ann. Chim, Analyt,, 
voL iii. [6], pp. 183-191.) — As the result of experiments with ten kinds of charcoal 
decolorizers, comprising crude and purified bone blacks, lamp blacks, and vegetable 
charcoal, the author concludes that there is little difference between the crude and 
purified animal blacks so far as their organoleptic and colorimetric infiuenoe on wine 
is concerned, the purified kinds being, however, slightly preferable. Their decolorizing 
power is best preserved by storage in a moist condition after washing. 

All the decolorizers absorbed a little alcohol (0-4 to 1-6 per cent, out of a total 
of 7*8) ; a small proportion of the total acidity ; 0*5 to 2*65 per cent, of the glycerol 
(total, 4-5 per cent.), and 0*95 to 2-65 per cent, out of a total of 3*45 per cent, of 
tannin, besides extracting coloring matter. The crude bone blacks are distinguished 
from the purified blacks and vegetable charcoals by removing almost the whole of the 
tartrates and a larger proportion of glycerol, and especially by increasing the amount 
of mineral matter in solution to double its original weight, the increase i^ing entirely 
in insoluble ash-constituents (chiefly lime and phosphoric acid), whereas the soluble 
portion is diminished. 

The decolorizing power of the vegetable blacks is low, and necessitates the use 
of a twofold or triple quantity, the effect of which on the chemical constitution of the 
wine is greater than that of a suitable amount of animal black. The flavour of the 
wine is also more seriously affected than by the latter. G. S. 


The Estimation of Oil in Emulsions. Dr. Sohneegans. {Journ. Pharm. 
d'AUace-Lorrame, 1897, p. 328 ; through Bev, Chim, Analyt, Ajppl, vol. vi. [8], p, 130.) 
— Three hundred ports of the oily emulsion under examination are evaporated with 
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50 parts of white of egg and coarse sand, 50 parts of anhydrous sodium sulphate 
being added and the evaporation completed, with continued stirring to prevent 
esAing. The residue is pulverized and extracted with ether, the fat being recovered 
by evaporatihg the solvent in a tared beaker. G. S. 


Acid Glycero-phosphates. Adrian and Trillat. (Joiim, Phann. Chim.^ 1898, 
vii., 527 532. — The acid salts of glycero-phosphoric acid can be prepared by decom- 
posing a normal glycero-phosphate with sulphuric acid : 

\OO.H,{OH), 

or by double decomposition between a 
phosphate : 


= BaSO, + PO^.oH ^°'~^ 


-OP, 


\OC,Hj(OH)j (0 H)jC 3H,,0/ 
soluble sulphate and an acid glycero- 


Ba 


LOPU\oc^^H,COH)2 


1 4-MgS04-BaS04 

o 


■ Mg[0P0/®^^ 


\OC,,H,,(OH). 


,1 


They are employed in the preparation of organic glycero-phosphates, such as those of 
quinine, cocaine, etc. 

The method of determination given by the author is to dissolve from 1 to 
2 grammes in 50 c.c. of water previously boiled, and to titrate the filtered solution 
with normal potash, using phenolphthalein as indicator. The amount of acid salt 
is then calculated from an equation like the following for the barium salt : 

/0\ 

B*[o^O<0?A(OH).], * “OH - H,0 + PO 0/®“ + 


Cf. Analyst (this vol., 45). 


C. A. M. 


Estimation of Iodoform. G. MeillSre. {Ann, Chirn. Analyt., vol. iii. [5], 
pp. 153, 154.) — The difficulties encountered in the estimation of iodoform in presence 
of organic substances may be overcome by the following method : The iodoform is 
placed in a flask where it is treated with 25 c.c. of pure nitric acid (free from chlorine), 
followed by a slight excess of silver nitrate (1-75 grammes per 1 gramme of iodoform), 
this order being observed in order to prevent the explosion resulting from the contact 
of iodoform and the silver salt in the dry state. The flask being connected with a 
Liebig bulb-tube containing silver nitrate solution, the contents are slowly heated, 
without actually boiling, for ten minutes, after which the temperature is raised to 
effect the decomposition of the iodoform. When nitrous fumes cease to be evolved, 
the liquid, after dilution to 150 c.c., is heated until clear, the precipitate is collected 
on a tared filter and washed, being finally dried at 100'* C. Should the nitrate solu- 
tion in the bulb-tubes become turbid, it must be united to the contents of the flask. 

In two determinations made with 1 gramme of iodoform an average of 1*7835 
grammes of silver iodide was obtained, the theoretical yield being 1*789 grammes. 

C. 8 
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TOXICOLOGICAL ANALYSIS. 

A Stryohiiiiie-lik© Alkaloid found in a Corpse. P. Meoke. {Phavm, Ecit,, 
1898, xliii., 300; through Chem. ZeiL Bep., 1898, 128.)— During the examination of a 
partially decomposed body the author met with an alkaloid which chemically might 
easily be mistaken for strychnine, but which physiologically did not injure frogs, had 
scarcely a bitter taste, and did not produce the least effect on animals when injected 
subcutaneously. With picric acid it gave a yellow crystalline precipitate, becoming 
violet on treatment with sulphuric acid and bichromate. Bichromate alone produced 
a yellow crystalline precipitate, changing to blue with sulphuric acid. Bichromate 
and acid together yielded a blue, afterwards a reddish, colour. Ferricyanide gave a 
yellow precipitate, turned violet by acid. On the other hand, chlorine-water gave (as 
with strychnine) a milky liquid, but when after evaporation the residue was treated 
with ammonia it became a dirty green. It dissolved in sulphuric acid to a yellowish 
liquid, afterwards changing to cherry- and rose-red. Frohde’s .reagent dissolved it, 
giving a dull violet colour, which finally became olive and then green. The substance 
is not the same as that discovered under similar conditions by Amthor in 1887. 

F. H. L. 

ORGANIC ANALYSIS. 

The Examination of Semi-Woollen Textile Fabrics. S. Kapff. (M, Text^ 
1898,193, Through Zeit angew, C/tem., 1898, 452, 453). — In the author’s opinion all 
the methods proposed tor determining the proportion of cotton and wool in a mixture 
are inaccurate. He recommends the following process : Five grammes of the sample 
are extracted with ether for the determination of the fat. The residue is well stirred 
for thirty minutes in a mixture of 3 parts of hydrochloric acid with 100 parts of 
water, which is brought to the boiling-point before the introduction of the substance, 
and the flame subsequently withdrawn. It is then boiled with water for fifteen 
minutes, washed free from hydrochloric acid, dried for two hours at 100“ C., and left 
exposed to the air for about twelve hours for the fibres to assume their original 
moisture. The loss in weight gives the amount of weighting material, coloring 
matter, etc. This treatment also removes certain natural constituents of the wool 
and cotton, whilst the fibres themselves are attacked, though but slightly. 

The residual fibres are separated by heating them to the boiling-point with 250 c.c. 
of water containing 5 grammes of sodium hydroxide. The cotton which is left is 
collected on a filter, washed first with a litre of water, then with half a litre of water 
slightly acidified with hydrochloric acid, and finally with water until free from acid. 
It is then dried for two or three hours at 100“ C., allowed to stand exposed to the air 
for about twelve hours, and weighed. The addition of 4*5 per cent, to the weight 
obtained gives the amount of oottomfibre in the mixture, this correction being based 
on the results of experiments which showed that pure cotton-wool on treatment with 
soda as described above loses almost exactly that amount. C. A. M. 
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SstimatioD of NiootiJio in Tobacco. C. C. Keller. {Ber. Pharm, Oes,, 1898, 
viii., 146 ; through CJiem. Zeit 1898, 159.) — Six grammes of dried tohacoo are 
repeatedly agitated during half an hour with 60 grammes of ether, 60 grammes of 
petroleum spirit, and 10 c.c. of 20 per cent, aqueous caustic potash. After standing 
three or four hours, 100 grammes of the ethereal liquid (equal to 5 grammes of tobacco) 
are filtered off, a powerful current of air is driven through it for one or one and a 
half minutes to remove the free ammonia, 10 c.c. of alcohol, 1 drop of a 1 per cent, 
solution of eosin B, and 10 c.c. of water are added, and the whole is well shaken. 
A slight excess of decinormal HOI is then run in, and the liquid is titrated with 
decinormal ammonia. One c.c. of ^ HGl equals 0*0162 gramme of nicotine. 

F. H. L. 


Detection of Acetone in Urine. B. Studer. {Schweitz. Wochemchr, Chem, 
Pharm., 1898, xxxvi., 149; through Chem, Zeit, Rep.^ 1898, 127.) — The author’s 
process is a combination of the Legal and the Lieben-Dragendorff methods. Fifty c.c. 
of urine and 5 c.c. of dilute sulphuric acid are distilled in a fractionating fiask until 
about 3 c.c. have passed over. The distillate is mixed with 6 to 10 drops of a 
freshly-prepared 10 per cent, solution of sodium nitroprusside and 1 to 2 drops of 
caustic soda to make it alkaline. In the presence of acetone the liquid becomes 
purple-red; in its absence, yellow or orange. If a pale red is produced, suggesting 
a trace of acetone, 6 or 8 drops of glacial acetic acid are added, when an intense wine- 
red colour confirms the test ; while, if the liquid turns yellow again, acetone does 
not exist in the urine, F. H. L. 


Estimation of Uric Acid, based on the Insolubility of Ammonium Urate. 
J. Triollet and J. Bury. {Union Pharmaceut, May 5, 1898; through Bev» Chimi. 
AnalyU AppL, vol. vi. [10], p. 166.) — The authors recommend the employment of the 
method proposed by Otto Folin, 100 c.c. of urine being rendered slightly alkaline by 
agitating with 10 grammes of ammonium sulphate, and the precipitate, collected 
after two hours' standing, washed with 50 c.a of a 10 per cent, solution of the same 
salt. It is then redissolved in (slightly alkaline) boiling water, the solution diluted 
to 100 c.c. after cooling, and treated with 15 c.o. of sulphuric acid, which causes the 
temperature to rise to 55° to 60° G. Titration is effected by the Hopkins method 
with normal potassium permanganate until a persistent rose coloration ensues, 
1 milligramme being added to the result as correction for loss due to the solubility of 
the ammonium urate. G. S. 


Colorimetrio Estimation of Aoeto-aoetio Acid in Diabetic Urine. F. Marts. 
{Union Pharmaceut, t May 15, 1898; through R&l\ Chim, AnalyU Appl.^ voL vi. [10], 
pp. 165, 166.)— The reagent employed is ferric chloride, which gives a violet colora- 
tion with aceto-acetio acid in urine before, but not after, the latter has been boiled. 

In cases where the coloration is due to this acid alone 5 c.c. of officinal ferric 
chloride are added to 100 c.c. of urine, and the filtered liquid is placed in a test- 
glass, where it is compared with 20 to 60 c,c. of a solution of 1 gramme of aceto- 
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aeetio acid in 100 c.c. of wato^i plus 5 o.c. of the reagent, the test-liquid being made 
up with water until both liquids are of equal depth of colour. 

In presence of other substances giving the same reaction two determinations are 
necessary, one previous to and the other after boiling the urine, the coloration due to 
the acid in question being calculated from the difference between the two results. 

C. S. 


Detection of Glucose by means of Iiitmus. A. M. Julhiard. (Ann. Chim. 
Analyt., vol. iii. [5], pp. 154, 155.) — Litmus being (like indigo carmine) decolorized by 
glucose in an alkahne solution, the author recommends the following as a ready test 
for the detection of that sugar in urine. A little sodium carbonate and a few drops 
of litmus tincture being added to the suspected urine, the liquid is heated to boiling, 
whereupon if containing sugar it will assume a dirty yellow colour. The reaction is 
more apparent after the precipitate has settled down, but it is not permanent, the 
blue coloration gradually reappearing on ex|) 08 ure to the air. Litmus-paper is also 
decolorized under the same conditions, and may therefore be conveniently employed 
instead of litmus solution. C. S. 


The Estimation of Succinic Acid in the presence of Tartaric and Lactic 
Acids. P. Bordas, Joulin, and Baezkowski. (Jounu Phann. Chim., 1898, vii., 
417, 418) — This is based on the difference in solubility of the silver salts of the three 
acids. On adding a concentrated solution of silver nitrate to a solution of their 
neutral soluble salts, the succinic acid is precipitated completely, the tartaric acid 
partially, while the lactic acid remains in solution. 

In the determination, the solution containing the three acids is exactly 
neutralized with decinormal potash, an excess of a concentrated solution of silver 
nitrate added, and the precipitate filtered off and washed free from silver. Only the 
silver succinate is left on the filter, for the washing removes the silver tartrate 
completely. 

The precipitate is washed into a flask, and two drops of a solution of potassium 
chromate added, which decompose the silver succinate with the formation of silver 
chromate. Decinormal sodium chloride is then added, until the precipitate becomes 
white and the liquid assumes a yellow tint, and finally the excess of sodium chloride 
is titrated with decinormal silver nitrate. 

By subtracting the number of c.c, used in the last titration from the amount of 
sodium chloride taken, the volume of decinormal silver nitrate required to precipitate 
the succinic acid present is obtained. One c.c, of the silver nitrate corresponds to 
0*0059 gramme of succinic acid. C. A. M. 

Quantitative Estimation of Paraffin in Petroleum and Lignite-tar Dia- 
tiUatea. D. Holde and L. AUen. (MittheiL KgL Techn. Verauchsanst., 1898, No. 2 ; 
through Chem. Bev. Fett- u. Harz-Ind,, vol. v. [6], pp. 112-115, [7], pp. 131-134.)— 
The present investigations were designed to ascertain the suitability of the alcohol* 
ether method for a wider series of oils than those previously tested therewith 
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{Mittheilungent 1897, p. 211). The Aisinmann alcohol method was also critically 
examined. 

The apparatus for cold filtration was altered to the form and dimensions shown 
in the annexed figure and acted well, enabling a constant temperature of —20** to 
- 21* C, to be maintained with one charging long 
enough for the performance of a complete quanti- 
tative determination. The practice of ascertaining 
beforehand the minimum quantity of alcohol-ether 
necessary for dissolving the oil, and of effecting 
the solution of the latter at room temperature, 
greatly facilitates the subsequent operations and 
the separation of the paraffin, 0*4 percent, of which 
was by this means recovered from a paraffin-oil 
wherein it was otherwise quantitatively undeter- 
minable. 

In applying the method to oils rich in paraffin, 
from 0*5 to 2 grammes of substance were dissolved in a minimum quantity of sulphuric 
ether, the solution clarified by the addition of an equal volume of absolute alcohol, 
and after insertion in the cooling-apparatus and dilution (if necessary) until filterable 
by the aid of alcohol-ether (1 : 1), the paraffin was separated by filtration. The 
filtrates were then evaporated and treated as before, in order to recover any residual 
dissolved paraffin. In all cases the paraffin was dissolved in petroleum spirit 
(b. p. 50° C.) and carefully re-evaporated, any moisture present being removed by 
evaporation with a little absolute alcohol. 

As regards the solubility of paraffin in absolute alcohol, this was found to be 
greater than assumed by Aisinmann, 100 parts of solvent taking up 0*10 to 0*19 part at 
20* C., and 0*015 to 0 017 part at -15* C. In alcohol-ether the solubility is greater 
(0*03 to 0*06 per cent, at - 19* C. to - 20* C.), and in both cases it varies inversely 
with the meltingrpoint. The presence of oil in the alcohol-ether mixture, however, 
reduces the solvent power of the latter for paraffin, so that this source of error is 
counteracted when the method is applied for the estimation of paraffin in mineral oil 
distillates, the loss by solution ranging from 0*2 per cent, in oils containing 1 to 5 per 
cent, of hard paraffin, to an average of 1 per cent, in oils richer (30 to 90 per cent.) in 
that substance. For soft paraffins the results require to be compared with those 
obtained by treating mixtures of known paraffin content. 

The objection urged by Eisenlohr against methods employing a higher tempera- 
ture than 100* C. for drying the paraffin — on the ground that soft paraffin suffers loss 
by evappration under such conditions— was investigated, but found to be baseless so 
far as the alcohol-ether method is concerned, the abbreviated (quarter of an hour) 
exposure to 105* C. resulting in a loss so small as to be negligable in technical analyses. 
On the other band, a sample of paraffin supplied by Eisenlohr was found to lose 
considerably by this treatment, and it is therefore proposed in such cases to dispense 
with the evaporation at 105* C., and merely heat on the water-bath until the odour 
of the solvent disappears, the drying being completed in the desiccator: 

Interesting results were obtain^ by applying the alcohol-ether method to lignite- 
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tiff disiiUAteB, the figures obtained showing a yield of paraffin (m. pt 26*’ to 68"^ C.) 
from 1 to 3 per oent. higher than actually furnished in the refinery ; and in one ease 
the accurate characterization of the practical value of the material was shown by the 
recovery of 5 per cent, of worthless paraffin (m. p. 26“ to 27* C.) from a distillate from 
which none could be separated in the factory. These experiences controvert Eisenlohr's 
opinion that the method is unsuitable for lignite-tar distillates. 

An investigation of Aisinmann’s alcohol method showed that accurate results are 
only obtainable when the paraffin greatly predominates 80 per oent.) in the 
mixture, and even then the alcohobether is preferable on account of its greater ease 
in manipulation. G. S. 

The Beaotions in Hiibl’s Method of Iodine Absorption. J. J. A. Wijs. 

(J^etL angetv, Chem., 1898, 291-297.) — Ephraim (Analyst, 1895, xx., 176) attributed 
the additive power of Hiibrs solution to the presence of iodine monochloride, and 
described a method of determining the halogen absorption of fats by means of a 
solution of that substance. The author finds that the formation of the iodine 
chloride takes place in accordance with the equation 

(1) HgCl2 + 4I:^Hgl2-h2ICl, 

and considers that the equivalence of these substances is proved by the fact that it is 
possible to prepare a solution giving the same results as that of Hiibl, by dissolving 
mercuric iodide in an alcoholic solution of iodine chloride. 

The iodine chloride thus formed reacts with the water of the alcohol yielding 
hypoiodous acid and hydrochloric acid 

(2) ICl + HgO^HCl + HIO; 

and this acid is continually being slowly decomposed into iodic acid and free iodine, 
which substances in the presence of hydrochloric acid in alcoholic solution again 
produce iodine monochloride, so that a complicated equivalence results. 

On adding the potassium iodide and water to the solution before titration, the 
following reactions take place : 

(3) IC1 + KI = KC1 + 2I; 

(4) HC1 + HI0 + KI=.KC1 + H20 + 2I; 

(5) 5HC1 + HI03 + 5KI=:6KGI + 3H20 + 6I. 

Theoretically in a blank determination the whole of the iodine should be found on 
titration, and the solution should contain no free acid, but in practice this is never 
the case, for the older the solution the less the iodine titre and the greater the 
acidity, the deficiency in iodine being equivalent to the acid formed. The author 
explains the alteration which occurs in the solution on keeping by the fact that 
hypoiodous acid oxidizes the alcohol to aldehyde. 

2HIO + CgHgO ^21 + + C,H,0 ; 

and that this causes a disturbance in the equivalence of the solution. Ordinarily each 
molecule of hypoiodous acid gives on titration (4) two atoms of iodine, but when 
there is aldehyde formation only one atom is liberated and the titre is correspondingly 
smaller. On the other hand, for each molecule of hypoiodous acid reduced a molecule 
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of bydroohlono ^acid is set free, which is not neutralized as in equation (4), and 
which therefore leaves the liquid acid. This hydrochloric acid the author terms 
excess acid/' 

The stability of Hubl's solution may therefore be increased by keeping the 
concentration of hypoiodous acid as low as possible, as in Welman's method, in which 
alcohol is entirely or for the most part replaced by ether, ethyl acetate or anhydrous 
acetic acid. Waller (Analyst, xx., 280) obtained the best results by adding strong 
hydrochloric acid, which acts not by combining with the water present, but by 
favouring the formation of iodine chloride and preventing its decomposition as in 
equation (2) 

Of the substances taking part in the actual addition, free iodine is so slowly 
absorbed that it need not be taken into account in explaining the reaction. Like 
Ephraim (Zoc. cit) the author formerly regarded iodine chloride as the chief agent in 
the addition, but has now come to the conclusion that the hypoiodous acid must be 
regarded as the principal substance. He argues that if iodine chloride were the 
most important, Waller’s solution, which contains more iodine chloride, would 
act more rapidly than Hubl’s solution, whereas experiments have shown the 
contrary to be the case. On the other hand, by shaking an alcoholic solution of 
iodine with finely divided mercuric oxide and filtering, the filtrate, according to 
Koene {Pogg. Ann,^ Ixvi., 302), contains mercuric iodide and hypoiodous acid, and 
with this solution correct iodine values were very rapidly obtained. A number of 
determinations of the iodine value of earthnut-oil, by means of Hubl’s solution, to 
which various substances had been added, showed that when these substances 
favoured the formation of hypoiodous acid {e.g, iodine, mercuric chloride, and 
water), the halogen absorption took place more rapidly, whilst the converse was the 
case with substances which tended to repress its formation, such as hydrochloric acid 
and mercuric iodide. 

In determinations of the iodine value there is invariably an increase in the 
excess acid,” The author considers that besides the addition of halogen, there is 
a farther reaction with hydrochloric acid which, in the case of oleic acid, may be 
expressed thus : 

COgH-CiyHjjglOH + HCl = CO^HCi^HgglCl + H.O. 

But this only occurs without further change in strongly acid solutions like that 
of Waller. With solutions containing less acid there is a considerable increase in 
the ** excess acid,” which is to be accounted for by a splitting off of hydrpchloric acid. 

COgH-CiyHgjICl = CO.H-Ci^Hggl + HCl. 

The conclusions which the author has formed on this point are : 

1. The separated acid Is, ceteris paribus^ proportional to the amount of absorption. 

2. Under the same conditions different fats all yield about the same quantity of 
acid, proportional to the amount of fat taken. But with substances of a different 
constitution (allyl alcohol, cholesterol) different figures are obtained. 

8. The greater the acidity of the solution, the smaller the quantity of acid 
separated. 
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4. The separation is most thorough in liquids which most readily dissolve hydro- 
chloric acid. Thus it is greater in alcohol containing water than in chloroform, and 
in methyl alcohol than in ethyl alcohol. 

In conclusion, the author summarizes the principal reactions which occur in the 
Hiibl process in the following equations : 

1. In the preparation : 

HgCl2 + 4l = HgI, + 2ICI 
ICl + HoO-HCl + HlO. 

2. On keeping the solution : 

2 HIO + CgH^O - 21 + HP + O^Hp. 

3. In the absorption (oleic acid) : 

COoHCi;H3, + mo = CO..H*Ci;H, 31 - 011 . 

C02HC“^H33l-0H + HCl « C03H-Ci;H33lCl + Hp. 

And in a part of the fat : 

C02H-0i7H33lCl COaH-Cjm^,! + HCl. C. A. M. 


A New Method of Determining the Iodine Absorption of Oils. J. J. A. Wijs. 
(Bericlite, 1898, xxxi. [6], 750-752.) — In a former paper (Analyst, preceding abstract) 
the author gave his reasons for concluding that in the Hiibl process the substance 
chiefly concerned in the addition is Kypoiodous acid, and he now suggests the more 
direct application of this acid as a means of improving the process. The fact, 
however, that it so readily decomposes (5HIO = HIO3 + 2H2O + 41) prevents it being 
employed with any advantage at first hand. It was therefore found best to obtain 
the acid by the action of water on iodine chloride (IGl + HgO = HCl + HIO), choosing 
a solvent which only contained so much of the former as would decompose nearly 
the whole of the latter, and which at the same time would not be oxidized by the 
hypoiodous acid. Good results were obtained with a solution of iodine chloride in 
95 per cent, acetic acid. This was prepared by dissolving 13 grammes of iodine in a 
litre of the acetic acid, determining the halogen content*' of the solution and 
passing in a current of chlorine (free from hydrochloric acid) until the “halogen 
content’* was doubled. With a little practice this point was readily bit by the 
change in colour. The solution thus prepared was more stable than that of Waller 
(Analyst, xx., 280), and was employed precisely in the same way as Hubl’s solution, 
with the exception that the length of time required for the absorption was very 
greatly reduced. In the case of oils with low iodine values, it was complete in three 
or four minutes, and with those with higher values not more than ten minutes 
was necessary, if too much oil had not been taken. 

The following table gives the results obtained with this solution, compared with 
those of the ordinary Hiibl process : 
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ou. 

Excess of 
Iodine. 
Per cent. 

Time of 
Absorp- 
tion. 

I. Value. 

Oil. 

Excess of 
Iodine. 
Per cent. 

Time of 
Absorp- 
tion. 

I. Value. 

Linseed 

68 

4 hours 

180-91 (Hiibl) 

Sesame 

69 

4 hours 

110-35(Httbl) 


57 

5 min. 

181-58 


68 

5 min. 

111-87 


57 

7 „ 

182-25 


57 

7 „ 

111-75 


57 

10 „ 

182-17 









Cotton 

68 

4 hours 

108-76 (Hiibl) 

Liver-oil 

61 

4 hours 

liKigiffirmSi! 


59 

3 min. 

110-07 


47 

5 min. 

164-79 


59 

7 

109-83 


52 

7 „ 

165-74 

jiii— i 





65 

8 

166-51 


68 

4 hours 

102-96 (Hiibl) 


62 

9 .. 

166-23 


65 

3 min. 

103-08 






61 

7 .. 

103-33 

Maize ... 

68 

4 hours 

124-87 (Hiibl) 




65 

3 min. 

127-55 

Earth- 

74 

4 hours j 

87-26 (Hiibl) 


64 

6 

128-56 

nut 

70 

2 min. 1 

86-89 


64 

7 „ 

128-38 


70 

3 „ 

87-13 






70 

7 

87-25 

Poppy... 

69 

4 hours 

119-36(Hubl)' 


• M 

1 


69 

3 min. 

119-66 

Olive 

70 

4 hours 

83-27 (Hubl) 


57 

7 „ 

119*67 


70 

3 min. 

84-39 






70 

7 

84-45 

Sun- 

70 

4 hours 

117-81 (Hiibl) 


• If 

\ 


flower 

69 

3 min. 

118-92 






63 

7 „ 

119-01 


! 

' 



In almost every case the values given by the neve solution veere higher than the 
ordinary Hiibl values, but the author considered them the more correct by reason of 
the results obtained veith purified allyl alcohol. This has a theoretical iodine value 
of 436. By Hubl's process Lewkowitsch obtained values varying from 349 to 376. 
Using an excess of 75 per cent, of iodine, the author found it to have an iodine value 
of 425 by Hiibl’s process, whilst with iodine chloride in acetic acid (the excess of 
iodine being the same) his results were : after five minutes 434-1 and after ten 
minutes 436*8. C. A. M. 


Cfindle-Nut Oil. G. de Negri {Oesterr. Chem. 1898, i., 202.)— The 

following particulars respecting this substance were derived from the examination 
of two small samples extracted from seeds by the author himself : one with ether, the 
other with petroleum spirit The yield was 62*25 per cent. ; the product a bright, 
transparent, pale>yellow oil, which soon became rancid, and dried only a little more 
readily than tung-oil. It was soluble in ether, petroleum spirit, and chloroform ; 
insoluble in cold absolute alcohol, with which it yielded a turbid mixture, but 
slightly soluble in hot alcohoL It did not dissolve in (? cold) glacial acetic acid ; at 
the boiling-point it was soluble in equal volumes. It remained liquid at a temperature 

* Thw ia the Mme journal that was formerly known as the Zeitschrift fur Nahningsmittel-Uuter- 
suchung, Hygiene, und Wak^nkunde ; and the corresponding reference is 1898, xH. [14]. 202. 
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of - 18* C. It was readily saponified by aJooholio alkali, the soap being eaedly soltible 
in water. Some of the constants are given herewith : 



Extriwted witt 
Ether. 

Extnwted with 
Petroleum Spirit. 

0-920 

Specific gravity at 15° 

0-926 

Saponification number 

187-36 

184-0 

Iodine number 

139-34 

136-29 

Melting-point of fatty acids 

20-21* 

— 

Solidification point of fatty acids 

13° 

— 

Iodine number of fatty acids 

144-13 

142-71 . 

Befractometer number at 15° (Zeiss- Wollny) ... 

— 

76-75-6 

With Brull^'s test it gave no colour in the cold ; 

on warming, 

a red which was 


permanent for twenty-four hours, while the oil became thick. Baudoin’s test pro- 
duced no colour. With Becchfs test the oil extracted by light petroleum yielded 
an intense brown ; that recovered with ether only a faint brown. When exposed 
to the direct rays of the sun in sealed tubes for twenty-five days, both specimens 
of candle-nut oil, and also extracted tung-oil, remained perfectly liquid; whereas 
expressed tung-oil polymerized and formed some solid matter. Candle-nut oil 
recovered by carbon disulphide remained fluid when treated as above; tung-oil 
obtained by the same solvent solidified. 

The material described by Laach {Chem, ZdU, 1890, 871) was probably a 
mixture of fatty acids from different kinds of aleurites^ for his figures are very unlike 
those observed by De Negri. F. H. L. 


Improvements in Organic Combustion. F. Swarts. (Chem, Zeit^ 1898, 
xxii., 474.) — This process was originally devised for the ultimate analysis of com- 
pounds containing fluorine, but it is equally well adapted for all classes of organic 
bodies. In place of the ordinary glass tube, a seamless tube of copper is employed, 
about 1*5 metre long, 12 to 18 mm. in diameter inside, with walls 3 or 4 mm. thick. 
It is first cleaned by being ignited in a furnace while a current of air is passing 
through it ; by which means also a coating of oxide is formed that materially assists 
in the combustion. In order to protect the corks at either end from being injured 
by the excessive heat due to the high conductivity of the metal, short jackets 
(about 12 to 15 cm. x 3 to 4 cm. in size) with corks and leading tubes are applied 
close to both extremities, and water is kept circulating through them. The com- 
bustion tube is charged much in the usual fashion ; but instead of using copper oxide 
alone the author prefers a mixture of three parts of CuO with one of granulated PbO, 
the latter prepared by heating pure red lead to incipient fusion in a copper basin 
with constant stirring. The tube is laid in a Glaser furnace ; the substance to be 
burnt in a boat. At the point where the boat stands, the bent iron bottom-plate of 
the furnace is removed, and its place is taken by a somewhat more deeply curved 
casting having a hole and leading tube at its lowest point. Immediately over the 
tube at the same spot is a short piece of copper pipe closed at each end, perforated 
underneath with many fine boles, and connected to a water-supply. By the aid of 
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a tap a stream of water (which afterwards runs away through the hole just men- 
bioned) may be caused to play on the portion of the main combustion tube that 
Burrouhds the boat ; and, by regulating or stopping the supply, the substance can be 
volatilized in the current of purified air at any desired speed* In this manner much 
time is saved, for the copper-lead oxide can be brought to a red heat while the 
weighings are in progress, and the organic body maintained cold when in position until 
the roll of oxidized copper gauze at the other end of the tube is also hot. When the 
combustion seems to be nearly finished, the rubber tubes for the delivery and exit of 
the water are disconnected, and the part of the copper tube round the boat is brought 
to a red heat for five or ten minutes in order to burn up the residual carbon. 
Some of the water from the oxidation of the material is condensed at the end of the 
tube by reason of the short condenser there fixed. This may be driven over into the 
absorbing vessel by stopping the current of water, emptying the jacket if necessary 
till the deposited moisture boils again ; but the amount retained within the tube may 
he reduced to a minimum by so regulating the current that the extreme ends of the 
copper are kept slightly warm all through the operation. 

Not only can the copper tube be raised to the working temperature almost 
instantaneously, but the speed of the combustion itself is under ready control. Com- 
pared with these advantages, the lack of transparency is not a serious obstacle, for 
the progress of the operation can be gathered by watching the potash bulbs. The 
coating of copper oxide in the tube prevents the deposition of very resistant carbon ; 
and the tube itself lasts for about sixty analyses before being worn out. 

F. H. L. 

Kjeldahl’s Method and its Modifications. A. Atterberg. {Chem, 1898, 
xxii., 505.) — Eeviewing seven different modifications of the original Kjeldahl process 
in a recent work on chemistry, the author stated that Kellner’s seemed to be the 
best and quickest. The matter has now been further investigated, using as a test- 
substance a bog-earth containing 15 per cent, of moisture and 7 per cent, of ash, and 
conducting the oxidation as fast as possible in a 250 c.c. flask. Gunning’s method 
occupies ninety-five minutes, and much frothing occurs ; if a drop of mercury is 
added, the time is roughly halved ; if the potassium sulphate is not introduced till 
the material is dissolved (the proportion between the H 2 SO 4 and the KgSO^ being 
kept as specified by Gunning), the process only takes about twenty-six minutes, and 
no foaming is noticed. Kellner's method requires forty-five minutes, which may be 
reduced to twenty-seven by the employment of potassium sulphate. The latter 
substance therefore is just as efficient as Kellner’s phosphoric anhydride — both raise 
the boiling-point of the sulphuric acid ; and orthophosphorio acid itself might be 
used instead of the anhydride were it not for the separation of mercury phosphate; 
which interferes with the boiling of the liquid. Experiments have been tried with 
metals or oxides other than mercury, in order, if possible, to avoid the necessity for 
adding sulphide when distilling off the ammonia. Only molybdic acid (c/. Analyst, 
xxi., 267) has been found to work without frothing ; but as the oxidation is made a 
trifle slower, the final solution is blue instead of colorless, and commercial speci- 
inens of the reagent often contain much nitrogen, it can hardly replace mercury. 
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The author quotes some figures obtained with sulphate of quinine which go to 
prove that the best oxidizing solution is composed of 20 c.o. of strong sulphuric acid^ 
16 to 18 grammes of potassium sulphate, and a little mercury. When frothing is 
expected, the sulphate should not be introduced till the nitrogenous body is dissolved, 
otherwise it may be added at the outset. Decolorization takes place (in a 250 c.c. 
flask) in about 30 minutes ; but the whole should be boiled 16 minutes longer. 

F. H. L. 


Detection of Stilphur and of Nitrogen in Organic Bodies by means of 
Phloroglucinol and Vanillin. P. N. Baikow. (Chem. Zeit, 1898, xxii, 377.) — 
The red colour which is produced in a dried alcoholic solution of phloroglucinol and 
vanillin by the action of the halogens has already been described (Analyst, xxiii, 99). 
A similar reaction is determined by sulphur, phosphorus, and arsenic ; and in the case 
of sulphur it is so general that the test is available for the examination of organic 
substances of whatever kind. It shows the presence of thiophen in benzene, and it dis- 
tinguishes between the proportion of the impurity in German, Eussian, and Pennsyl- 
vanian petroleum. Sulphuretted hydrogen does not yield the red colour ; it is derived 
from sulphurous oxide, and the test is so delicate that if methyl thiocyanate is diluted 
with alcohol, and a drop equivalent to 0*001 milligramme of sulphur is burnt, the 
coloration is still visible. 

As Becchi’s test for cotton-oil depends on the sulphur it contains, experiments 
have been made (and are still unfinished) on various oils with the present reagent. 
Sesam^, castor, walnut, olive, arachis, white cod-liver, and huile de Veillette, give no 
colour. Cotton, colza, linseed, rape, and seal, yield a more or less intense red. The 
colour produced by linseed-oil is much fainter than that of colza or cotton-oil, and 
the degree of volatility of the compound which contains the sulphur varies largely in 
different oils, that in cotton-oil having such a high volatilizing point that the strength 
of the reaction is not diminished when the oil is treated with steam for twelve hours. 
All of these oils contain but little sulphur, and as many burn with a very smoky 
flame, the test is rather difficult to carry out. The sample is best burnt in a glass 
tube bent at a right angle close to the end ; in the bend is placed some long fibre 
asbestos to act as a wick, and the size of the flame is regulated by altering the posi- 
tion of the tube. If the flame be kept quite small and held very near the lid of the 
porcelain crucible which bears the dried film of reagent, the colour soon appears ; but 
if the soot is still troublesome the oil may be diluted with ether or alcohol. 

All kinds of albumin, fibrin and casein give a fine red colour, as do also all 
varieties of paper, even filter-paper. 

The behaviour of nitrogenous organic matter with the mixture of phloroglucinol 
and vanillin depends on whether the compounds evolve their nitrogen as acid, 
ammonia, or in the free state, when they are broken up. If a few drops of the 
reagent are mixed with one drop of nitric acid, and the whole set light to, an intense 
red colour is produced ; under similar conditions ammonia gives a bright yellow. No 
colour at all is formed when any nitrogenous substance is held in a loop of platinum- 
wire in a powerful Bunsen flame under the porcelain lid, because the nitrogen is set 
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free. No colour is produced if nitro> or nitroso-compounds or uitriles are allowed to 
bum by themselves ; but amines and similar bodies give a yellow. Aromatic com> 
pounds in which the nitrogen is part of the closed chain as a rule give no yellow, 
c.gf., quinoline, piperidine, etc., but antipyrin and isatin yield faint yellows. The 
test will show 1 per cent, of aniline in quinoline. 

When nitrogenous bodies which give the yellow reaction also contain sulphur or 
a halogen, the red colour is produced as well, e.g.^ thiourea, chloraniline, methyl 
violet, etc., also wool, hair, feathers, casein. But sometimes a faint red is to be found 
even in the absence of sulphur and chlorine, as part of the nitrogen has burnt to acid ; 
in this case the sample should be decomposed in the Bunsen dame, when no red will 
be observed. 

Baikow prefers to dissolve the phloroglucinol and vanillin in ether rather than 
in alcohol, as the solution is more permanent, and also to use it much weaker than 
recommended by Giinzburg. F. H. L. 


Remarks on the Estimation of Tannin, and on the Titration of Tannin and 
Gallic Acids. P. Jean. {Ann, Chini. Analyt,^ vol. hi. [5], pp. 145-149.) — The author 
confirms the observation made by Rati {Jour, Amer, Chem. Soc., vol. ix., No. 4), that 
up to 50 per cent, of gallic acid is fixed by hide powder and other gelatin-yielding 
tissues, and also demonstrates that, in order to more closely approximate laboratory 
r-esults to those obtained in tannery practice, the Hammer method requires modifi- 
cation to render it suitable for the estimation of tannin and substances which can be 
fixed by the hide. With this object he proposed to replace the treatment with hide 
powder by forty-eight hours* maceration with finely-shredded rabbit-skin— the 
anatomical structure of which has not been destroyed— since be finds that by this 
means the fixation of gallic acid is reduced from 42 per cent, to 27 per cent. 

Similarly, the Hammer method is unsuitable for determining the tannin and 
gallic acid in astringent bodies, such as sumach. In this case, albumin proves the 
best means of separating these two substances, a sumach that yielded 2*396 per cent, 
of gallic acid when treated with hide powder furnishing 13*4 per cent, of the acid by 
the albumin method. The loss of gallic acid observed when working with a mixture 
of known composition is reduced by this latter method to 2*2 per cent. 

C. S. 


Method of Preparing Pure Sugar. H. Pellet. {Bull, Assoc, Ghim, Suer, 
et Distill,^ voL xv., p. 813 ; through Bev, Chim, Analyt, Appl,^ vol. vi. [9J, p. 143.) — 
Five hundred grammes of refined loaf-sugar are dissolved in 250 grammes of distilled 
water and filtered if necessary. To the clear solution 560 to 570 c.c. of absolute 
alcohol are added by degrees, the liquid being agitated to prevent crystallization, and 
afterwards covered up and set aside for several days to allow the excess of sugar to 
crystallize out. The supernatant liquid is then poured off, and the crystals — which 
are loosened from the walls of the vessel by immersing the Jatter in warm water — 
are coUeoted in a tapped funnel, and washed with alcohol increasing in strength from 
70 per cent, to 100 per cent. Finally, they are dried over sulphuric acid, and a 



216 


THE ANMiYST. 


lO^grftmme sample is inoinerated to test the freedom from ash. If found impure^ the 
crystallization process is repeated. G. S. 


INORGANIC ANALYSIS. 

The Separation of Mercury and Bismuth. L. Vanino anl F. Treubert. 
(Ber,, 1898, xxxi., 129, 130.) — This is based on the fact that on adding to a dilute 
hydrochloric acid solution of mercuric chloride and bismuth oxychloride a mixture of 
hypophosphorous acid and hydrogen peroxide (1 drop of the former to 1 c.o. of the 
latter), the mercury is separated quantitatively as calomel, while the bismuth remains 
in solution, and can be precipitated by the further addition of hypophosphorous acid. 
The details of the method are as follow : 

The solution of the mixed salts is treated with the reagent as above, and, after 
standing for about an hour, the precipitated calomel is filtered off, rapidly washed 
free from bismuth, first with dilute hydrochloric acid, and subsequently with cold 
water, and dried at lOfi"* C. 

The filtrate is made slightly alkaline with sodium hydroxide, warmed over a naked 
flame, and hypophosphorous acid added until no more black precipitate is produced, 
and no turbidity occurs in the supernatant liquid on the addition of water. The pre- 
cipitate is pressed into a compact mass with a glass rod to prevent oxidation during 
the drying, collected on a Gooch’s filter, washed successively with water and alcohol, 
and dried at 105“ C. 

A table giving the results of the method applied to a test mixture shows that the 
figures obtained in this way are in close agreement with those required by theory. 

C. A. M. 


Qualitative Separation of the Metals of the Iron, Chromium, etc.. Group, and 
of the Bare Earths. G. Fosetto. (Oiorn, diFarm. di Trieste^ 1898, iii., 70 ; through 
CJiem. Zeit, Bep., 1898, 135.) — The original solution is treated with ammonia and 
ammonium sulphide, and separated into a filtrate (A) and a precipitate (B) containing 
the hydrates of Fe, Or, Al, Oe, La, Th, Zr, Y, XJ, Be, Di, the sulphides of Mn, In, Ni, 
Co, and the phosphates, etc., of Ba, Sr, Ca, and Mg. This is warmed with 1 : 5 HOI, 
which dissolves everything except the Ni and Co. The solution (C) is mixed with 
nitric acid, boiled for a time, then cooled, and made just alkaline with strong £HO. 
Only the Be is left unprecipitated, and it is thrown down on diluting the liquid with 
three or four times its volume of water and then boiling. The precipitate (D) is 
boiled in KHO to remove Al and Zn, and the insoluble matter (E) is washed and 
digested in ammonium carbonate solution with occasional agitation for twelve hours. 
The filtrate (F) contains the carbonates of Ce, Th, Zr, La, U, Di, and Y ; the residue 
(G) Mn, Fe, Cr, and Ba, Sr, Oa, Mg as phosphates, borates, etc. After the Mn, Fe, 
and Cr have been specially tested for in small quantities of (G), the main portion is 
boiled for ten minutes with sodium carbonate solution, which decomposes the bulk 
of the phosphates, etc., of the alkaline earths into carbonates, giving a solution (H) 
and a precipitate (L). The latter is dissolved in HCl, precipitated with ammonia and 
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sulphide, the insoluble portion is thrown aside, and the filtrate, mixed with the first 
solution (A), is examined for alkaline earths and alkalies as usual. 

(F) is boiled till the carbonates are deposited and the liquid yields no residue on 
evaporation. The precipitate (N) is divided into different parts : (1) Is mixed with 
hydrogen peroxide— in presence of Ce the white powder changes to yellow— or it is 
boiled with excess of nitric acid and lead peroxide, when the liquid becomes yellow. 
(2) Is treated in a porcelain basin with a few crystals of iodine — La causes the mass 
to turn blue. (8) Is dissolved in water containing a trace of HCl and subdivided 
into three. Turmeric paper is dipped into (3a) and dried at 100“ C. — a red colour 
like that produced by boric acid in^Ueates Zr. (3b) Is tested with potassium ferrO' 
cyanide — U gives a red colour or precipitate. (3c) Is treated with sodium carbonate 
— Di forms a white precipitate insoluble in excess. A fourth portion of (N) is 
dissolved in weak HCl, neutralized with KHO, a few crystals of normal potassium 
sulphate added, and the whole boiled. Th, Zr, and Ce are thrown down as double 
sulphates (0). The filtrate is again boiled several times to ensure the removal of all 
insoluble matter ; but Y remains in solution, and may finally be recovered on addition 
of ammonia. The precipitate (O) is boiled in HCl and water — the double sulphates 
of Th and Ce dissolve, that of Zr remains unattacked. The solution is treated with 
oxalic acid to throw down the earths, and the precipitate is boiled in strong 
ammonium oxalate till it dissolves. After cooling, the liquid is diluted with three 
times its volume .of water, which deposits the oxalate of Ce. The Th is recovered 
from the filtrate by treatment with ammonia. F. H. L. 


Precipitation of Platinum from its Solutions. A. Atterber,^. (Cheyn, ZciL, 
1898, xxii., 538.) — Of the numerous substances which may be employed to throw 
down metallic platinum from its solutions, thiacetic acid, mercury, and magnesium 
are the most useful. The first yields a particularly voluminous precipitate, and it is 
therefore to be recommended when only traces of the metal have to be dealt with. 
When it is desired to estimate the sodium in the alcoholic filtrate from a potash 
determination mercury is the best reagent. The platinum solution is concentrated to 
a small volume on the water-bath in a deep porcelain basin, an excess of mercury is 
added, and the whole is well stirred till the reaction is complete. The by-product is 
mercuric (not mercurous) chloride, and can easily be removed by heat. The reduction 
only takes place in the warm ; the platinum is deposited as a compact powder, but 
the operation must never be conducted in a platinum vessel, as the metal sticks 
firmly to the walls. If the platinum which is in solution has to be weighed, the best 
precipitant is magnesium ribbon. The liquid may be neutral, but it is better acidified 
with a little hydrochloric acid. The deposition proceeds slowly in the cold, more 
quickly on warming or on agitation ; but a trace of metal remains in solution for some 
time, giving it a grayish colour, so that the liquid should not be filtered until it is 
water- white. The platinum is heated with HCl, washed very thoroughly, and gently 
ignited. 

For working up alcoholic platinum residues magnesium ribbon is also most 
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eonTement. In twenty-fonr hours all the metal is thrown down, and can be decanted 
off, purified with acid, and washed. F. H. L. 


Separation of Nickel and Cobalt with Potassium Nitrite. Schlagdenhauffbn 
and Fageot. (Bull, commerc.t 1898, xxvi., 225 ; through Chem, Zcit. Bep,, 1898, 
170.) — When describing this process, the books usually require that the solution of 
the metals shall be treated with an equal volume of nitrite and an excess of acetic 
acid. The present authors find that this is not sufficiently explicit to ensure uniform 
results’. The strongly concentrated liquid containing the metallic chlorides must be 
mixed with a cold-saturated solution of potassium nitrite, diluted with at least five 
times its volume of water, and 15 to 30 c.c. of acetic acid added for every 1 gramme 
of chloride present. The nickel remains in solution and the cobalt is completely 
precipitated, so that the method serves for their quantitative separation, or for the 
detection of traces of either one in the other. F. H. L, 


The Colorimetrio Estimation of Small Amounts of Chromium. W. P, 
Hillebrand. (Jour. Amer, Chem, Soc,, 1898, xx., 454-460.) — The chromium is 
brought into solution as monochromate, the liquid rendered alkaline with sodium 
carbonate, and compared with a standard solution of chromate, also made alkaline 
with sodium carbonate. Two standards are prepared, containing 0*25525 and 0*5105 
gramme of potassium chromate per litre respectively, a little sodium carbonate being 
added to each. One c.c. of the first solution corresponds to one-tenth of a milli- 
gramme of chromium oxide. 

In testing the applicability of the method to the determination of chromium in 
rocks and ores, varying amounts of the standard solution were evaporated in a 
crucible with 5 grammes of an iron ore containing phosphorus and vanadium, and 
the residue fused with 20 grammes of sodium carbonate and 3 grammes of sodium 
nitrate. The aqueous extract was nearly neutralized with nitric acid after the 
reduction of the manganese with alcohol, and was evaporated so as to approximately 
separate the silica and alumina. In order to recover any chromium carried down 
with thes^, the precipitate was ignited, the silica removed by treatment with 
sulphuric and hydrofluoric acids, the residue fused with sodium carbonate, the 
alumina separated as before, and the filtrate added to the first filtrate. Mercurous 
nitrate was then added, and the resulting precipitate, containing phosphate, 
chromate, vanadate, and carbonate of mercury, was slightly washed and ignited. 
The residue was fused with sodium carbonate, extracted with water, filtered, the 
solution made up to 50 or 100 c.c. and the colour compared with the standard, as in 
a Nessler determination of ammonia. A similar determination was made with a 
silicate rock. 

Chromic Oxide added. Chromic Oxide found. 

Milligrammes. Milligrammes. 

1. Five grammes iron ore ... 7*03 7*18; 7*20; 7*25; 7*21 

2. „ „ ... 2*99 8*08; 8*13 

3* Two grammes silicate ... 1*6 1*53; 1*57; 1*59 
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When the percentage of chromic oxide in an ore exceeds two- tenths per cent.» 
and a Vanadium determination is not required, the colour of the original extract of 
the carbonate fusion may be matched after reduction and removal of the manganese, 
but when much less than that quantity is present the precipitation with mercurous 
nitrate is necessary to obtain a sufficiently colored filtrate in a small bulk. 

C. A. M. 

The Volnmetrio Determination of Vanadium in the Presence of Small 
Amounts of Chromium. W. F. Hillebrand. {Jour. Amer. Chcm. Soc.y 1898, xx., 
461-466.) — When chromium and vanadium occur together, and the former has been 
estimated colorimetrically (see preceding abstract), the vanadium can in many cases 
be determined without separation from chromium by reduction with siilphurous acid 
and titration with permanganate in sulphuric acid solution. The one limitation to 
the method is that too much chromium must not be present, since it interferes with 
the end-reaction ; but satisfactory determinations of as little as 1 or 2 milligrammes 
of vanadium pentoxide can be made in the presence of 30 milligrammes of chromic 
oxida The method is not applicable in the presence of molybdenum, and arsenic, 
if present, must be removed by precipitation with sulphuretted hydrogen. 

The rock or ore (free from arsenic) is fused with sodium carbonate and nitrate, 
the melt extracted with water, the manganese reduced, the silica and alumina 
removed, and the chromium determined colorimetrically, as described in the preced- 
, ing abstract. 

After the colorimetric determination, sulphuric acid is added, the chromium and 
vanadium reduced by means of sulphur dioxide, and the excess of the latter expelled 
by boiling the liquid in a rapid current of carbon dioxide. When cooled to about 
70“ or 80“ C., the solution is titrated with a very dilute standard solution of potas- 
sium permanganate, of which 1 o.c. corresponds to about 0 001 gramme of vanadium 
pentoxide as calculated from its equivalent in iron. 

The subjoined table gives the results of test analyses of an iron ore and silicate 
rock to which known amounts of chromium and vanadium had been added : 

Gliromic Oxide Vanadium Pentoxide Vanadium Pentoxide 
added. added. ' found. 

Milligrammes Milligrammes. Milligrammes. 

Iron ore, 5 grammes ... 7 6*76 6 81 ; 6*48; 6*43; 6*37 

„ „ ... 3 3 3-08; 313; 3*03 

Silicate, 2 grammes ... 1-6 1*87 1*86; 1*97; 2*07; 1*86 

C. A. M. 

The Ibdometrio Estimation of Tellurium. J. F. Norris and H. Fay. 
{Amer. Chem. Jour., 1898, xx,, 278-283.) — Attempts were made to employ the 
volumetric method found satisfactory in the case of selenium (Analyst, xxii., p. 82) 
in the estimation of tellurium. One molecule of tellurous acid reacts with four of 
sodium thiosulphate in the presence of dilute acid, but the end-point is not sharp, 
since the addition of the thiosulphate produces a yellow solution, and the reduced 
tellurium compound is slowly oxidized by iodine. 

A more successful method was found in the oxidation of tellurous acid to 
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telluric acid by means of potassium permanganate, and determination of the excess 
of the latter by adding . potassium iodide and sulphuric acid, and titrating the 
liberated iodine with thiosulphate. 

The reactions involved in the process are : 

(1) 2 KMn 04 + STeOg - Kfi + 2MnOa + STeOa, 
in which the manganese is not precipitated, but remains in solution probably as a 
manganite or in combination with the telluric acid. 

On adding to such a solution potassium iodide and sulphuric acid, the following 
change occurs : 

(2) 2Mn02 + 4KI + 4 H 2 SO 4 = 2MnS04 + + 4 H 2 O + 41. 

Any excess of permanganate reacts thus : 

(3) 2KMn04 + lOKI + 8 H 2 SO 4 « 2MnS04 + GEgSO^ + 8 H 2 O + 101. 

Combining equations (1) and (2), the oxidation of tellurium dioxide may be thus 
expressed : 

(4) 2KMn04 4- 3Te02 + 4KI 4 - 5 H 2 BO 4 - 3Te03 + SKgSO^ + 2MnS04 + 4- 41. 

The precautions to be observed are that the oxidation must take place in the 
presence of a large excess of alkali, and that the solution must be dilute and cold in 
order to prevent the reduction of the telluric acid by the hydriodic acid. 

A sample of pure tellurium dioxide analyzed in this way gave eight results 
varying from 79*80 to 80*15 per cent, of tellurium, as against 79*94 per cent., the 
theoretical amount. The accuracy of the method in the presence of halogen acids 
was proved by the analysis of the double bromide of tellurium and potassium with 
which four consecutive results (18*58 to 18*64 per cent.) were obtained, the theoreti- 
cal percentage of tellurium being 18*61. 

Experiments proved that this method is also applicable to the determination of 
selenium, but it offers no advantages over the simpler method proposed before. 

C. A. M. 


Estimation of Various Sulphides by Titration with Permanganate. J. 
Hanus. (Zeits, anorg, Chem,, 1898, xvii.. 111.) — The sulphides of antimony, lead, 
and bismuth are oxidized by treatment with ferric sulphate, and the reduced ferrous 
salt can be titrated with permanganate in the usual way. Tin and cadmium behave 
similarly, as mentioned by Mohr ; but the reaction with copper is not complete, and 
the sulphides of mercury and arsenic cannot be determined in this manner. About 
0*2 or 0*3 gramme of precipitated antimony trisulphide is washed into a beaker and 
boiled, for 15 minutes with excess of powdered ferric sulphate ; after cooling, sufficient 
strong sulphuric acid (15 c.c.) is added to dissolve the precipitate, and when this is 
effected the clear liquid is made up to 200 c.c., filtered through a dry filter, and 
100 c.c. taken for titration with the permanganate. Free sulphur does not affect the 
process ; but the precipitate must be entirely dissolved in the sulphuric acid, and it 
must not be exposed to air, or some inert red oxysulphide may be produced. The 
reaction is as follows ; 

86383 + + 8H2O - 2H8Sb04 4- lOPeSO^ + 6 BSO ^ 4- S3. 
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With lead the process works satisfactorily, provided not more than 0*3 gramme 
of PbS is taken. Two molecules of ferrous sulphate result from the oxidation of one 
of lead sulphide. In the case of bismuth sulphide, which is attacked with great ease, 
the proportion is BigSg = 6 FeS 04 . F. H. L. 


Sol\Lbility of the Biearbonates of Calcium and Magnesium. E. P. Treadwell 
and M. Reuter. {Zeits. anorg. Chem.t 1898, xvii., 170.) — This article contains 
an account of various experiments on the biearbonates of the alkaline earths 
which were carried out to determine whether these compounds actually exist as 
such, and also to estimate their solubility in water in the presence or absence of free 
carbon dioxide. The results given briefly are : Calcium bicarbonate does exist as 
such in aqueous solution, its solubility at 15** C. and average atmospheric pressure 
being 0*385 gramme per litre. The solubility of calcium bicarbonate is not appre- 
ciably affected by dilute (decinormal) solutions of common salt. Magnesium bicar- 
bonate does not exist in solution except in the presence of free carbon dioxide ; in 
the absence of the gas it breaks up into a mixture of normal carbonate and bicarbonate, 
until the liquid, at the above temperature and pressure, contains 0*715G gramme of 
the former and 1*954 gramme of the latter per litre. F. H. L. 


APPARATUS. 

An Apparatus for the Analysis of Calcium Carbide. H. Bamberger. (ZeiL 
atigew, CJienUt 1898, 243.) — This is recommended for the simple and accurate veJua- 
tion of calcium carbide by a method combining the author^s gravimetric process 
(Analyst, this voL, p. 167) 
with the gas-volumetric process 
of Fuchs and Schiff (Analyst, 
this vol, p. 25). 

The flask A, which serves 
as a gasometer, contains 
20 litres, and is graduated into 
decilitres. It is connected with 
a similar flask, B, and is nearly 
filled with a concentrated solu- 
tion of sodium chloride, satu- 
rated with acetylene at the 
ordinary temperature. The gas 
is generated in the gravimetric flask, C, and drives the brine forward into B. When 
the reaction is over, the liquids in both ^flaaks are brought to the same level, and the 
amount of acetylene read off and correct^ for temperature and pressure (c/. Analyst, 
this vol., p. 25). 

The apparatus can be obtained from Max Kahler and Martini, Berlin, W. 

C. A. M. 
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Apparatus for the Delivery of Small Quantities of 
Mercury (for Nitrogen Determinations), B. Meyer« 
{Chem, ZeiL, 1898, xxii., 331). — As shown in the accom- 
panying illustration, this apparatus serves for the storage of 
about 250 grammes of mercury in the bulb a, and also 
for the delivery of a definite amount of the reagent such 
as is required in a Kjeldahl nitrogen estimation. When the 
hemispherical depression in the stopcock c is in a vertical 
position it fills with mercury from the reservoir, and when 
it is rotated till opposite the exit tube d the mercury runs 
out, its place being taken by air entering through e and 
the groove in the cock, e also catches any drops that may 
escape out of the groove while the hole is being filled. 

F. H. L. 


An Improved Analytical Balance. (Chevi, ZeiL, 1898, xxii., 640.) — This 
apparatus consists essentially of a short-beam analytical balance, which, in order to 

gain an approximate 



idea of the weight of 
any substance placed 
in the pan, can be tem- 
porarily put in con- 
nection with a spring- 
balance by means of 
the knob seen project- 
ing from the top of the 
case in the accompany- 
ing illustration. When 
the spring-balance is 
in gear, the long lever 
shows the weight of 
the substance on the 
curve scale to the 
nearest deci- or centi- 
gramme ; and, after it 
has been thrown out, 
the correct weights can 
usually be placed at 


once on the opposite pan, leaving only the rider of the balance proper to be 
manipulated. The convenience of this arrangement is apparent, and it will be 
specially appreciated in weighing out exact quantities of things, for during the whole 
process the arresting^^gear of the true balance need not be used at all (see also 
Analyst, xxk, 248). P. H. L, 
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THE PEOPOETION OF OXYGEN PEESENT IN LINSEED-OIL, BOTH 
BEFOEE AND AFTEE OXIDATION. 

By Eowland Williams. 

{Bead at the Meeting ^ June 1, 1898.) 

The elementary composition of raw linseed-oil is stated by W. T. Brannt Animal 
^ and Vegetable Pats and Oils,** p. 273) to be as follows : 

C. H. O. 

Cold-drawn 7811 10*96 10*93 

Hot-pressed 75*27 10*88 13*85 

In Allen*8 Commercial Organic Analysis,** vol. ii., p. 118, I find the following 
figures for linseed and poppy oils respectively, the results of the linseed-oil being 
those of three observers : 


ObBerver. 

Kind of Oil. 

G. 

H. 

0. 

Sacc ... 

Linseed 

78-11 

10-98 

10-93 

Konig ... 

... ,, 

77-40 

11-10 

ii-50 

Cloez ... 

... ,, 

77-57 

H-33 

11-10 

,, 

Poppy 

77-60 

11-40 

11-10 

eighteen months* 

exposure the two last samples gave : 


Cloez ... 

Linseed 

72*27 

10-57 

24-16 

,, ... 

Poppy 

71*38 

10-64 

26-08 


These figures indicate comparatively little difference between linseed and poppy 
oils, either in the raw state or after “ drying.*’ 

About a year ago I was engaged upon a research, in the course of which it was 
necesscury to submit to ultimate analysis several samples of linseed-oil, some raw and 
others after boiling and oxidizing in various ways. The results are given in the 
table below : 

Raw. Boiled. Solid. 

1 . 2 . 3 . 4 . 6 . 6 . 7 . 8 . 9 . 10 . 

C. ... 76 03 75-40 74-66 74-32 69-74 69-52 64-74 66-40 68-64 64-38 

H. ... 10-78 10-64 10-38 10-04 9-67 9 49 9-01 9-00 9-24 9-01 

O. ... 14-19 13-96 14-96 15-64 20-69 20-99 26-25 26-60 22-12 26-61 
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The figures in the first two columns were obtained from raw linseed-oil, those 
in the third from moderately stout boiled oil. All the other figures refer to samples 
of solid oil, such as is used in the manufacture of linoleum. Sample 4 was made by 
one method, 6 by another, samples 6 to 9 by a third process, and 10 by a fourth. 

As will be observed, sample 4 contains very much less oxygen than any of the 
other samples of solid oiL It is interesting to notice that the samples marked 
respectively 8 and 10 gave fairly similar results, although the oils were made by 
entirely distinct methods. 


NOTE ON CEETAIN EESINS. 

By Eowland Williams. 

{Bead at the Meeting^ June 1, 1898.) 

Some years ago I made an investigation of a number of resins and gums, the results 
of which are recorded in the Chemical News, vol. Iviii., pp. 224, 225. I have recently 
examined, on somewhat similar lines, samples of kauri, copal, and dammar, repre> 
senting large stocks of these particular resins. The chief point of interest about the 
present samples lies in the fact that the kauri and one of the copals were examined 
not only in their original condition, but also after being subjected to the melting or 
running process, which is applied to certain resins previous to converting them 
into varnish. 


1 

1 

Kauri. 

Copal. 

, 

Fine Quality. Finest.* 

Dammar. 

Ordinary 

Condition. 

Ordinary 

Condition. 

After 

“Running.” 

Ordinary 

Condition. 

After Ordinary 

^ “Running.” . Condition. 

KOH absorption, hot 
„ „ cold 

Iodine absorption . . . 
Loss or gain on heat-l 
ing at 100* C. forj- 
fif teen hours . . j 

Mineral matters 

Per cent. 

6-42 

619 

130-62 1 
11-81 
loss 1 
0-16 ! 

Per cent. 

516 

4-76 

126-52 

0-80 

gain 

0-14 

Per cent. 

18-87 

14-36 

124-82 

0-82 

loss 

0-14 

i— — ^ 

Per cent. ! Per cent. 

13-78 ; 12-87 

10-99 - 11-56 

129-60 : 95-40 

2-26 0-74 

gain 1 loss 

0-16 0-03 

Per cent. 

2-85 

2-63 

99-40 

0-84 

loss 

0-05 


As would be anticipated, the resins in their original state lost weight on heating 
at 100'* C. — the kauri to a considerable extent, the others only slightly. It is interest- 
ing to observe, however, that the two resins which had been fused, when heated 
under the same conditions, gave a decided increase in weight, especially the copal, 
pointing to a certain amount of oxidation having taken place* It may be well to 
mention that the hot KOH determinations were^ made according to Eoettstorfer’s 
method, but, as some resins are rather difficult to attack completely, a very large 

* 'DiiB is nn exceptionally fine quality of oopal, used only in the manufacture of the palest and 
hipest class of varnishes. 
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excess of alcoholic KOH was added, and the boiling continued for a much longer 
time than usual. 

The cold KOH determinations were made by digesting the finely powdered 
resins with a mixture of ether and alcohol, and titrating with ^KOH, using 
phenolphthalein as indicator. The percentages of iodine absorbed were estimated as 
in the case of oils and fats, a large excess of HiibPs reagent being allowed to act all 
night (sixteen hours). 


EXPEKIMENTS ON THE EFFECT ON BUTTEE OF FEEDING COTTON- 
SEED AND SESAME OILCAKE. 

{Beprinted from the Anntial Report on the Distribution of Grants for Agricidtural 
Education and Research in the year 1897-98.) 

Experiments on behalf of the Board of Agriculture were undertaken during the 
present year by the South-Eastern Agricultural College, at Wye, for the purpose of 
determining whether, and to what extent, the substances giving the cottonseed and 
sesame oil reactions might be found in the butter made from the milk of cows fed on 
cottonseed and sesame oilcakes. 

The following report on the results of the experiments has been drawn up by 
Dr. T. E. Thorpe, F.E.S., the principal chemist of the Government Laboratories. 

The experiments were carried out as follows : 

Twelve cows (particulars of age, breed, etc., are given in Appendix A) were 
divided into three sets of four. Commencing on the 16th of February last, all the 
cows were fed with the standard ration described in Appendix B, together with 4 lbs. 
of linseed oilcake each per day. This feeding was continued till the 19th of March. 
Milk was taken at intervals of a day or two from each cow, and made into butter 
under the supervision of the Principal of the Wye College. Samples of the butter were 
forwarded to the Government laboratory, where they were examined for the cotton- 
seed and sesame oil reactions. The results of the tests were uniformly negative ; 
and it having been established that none of the cows gave any indications of cotton- 
seed or sesame reactions in the absence of the cake, the feeding with cotton aoid 
sesame cake was commenced. On the 19th of March one half the daily allowance of 
linseed oilcake was replaced by a similar amount of cottonseed oilcake in the case of 
the first s.et of cows (Nos. 1 to 4), and by sesame cake in the case of the second set 
(Nos. 7 to 10), the third set (Nos. 5 and 6, 11 and 12) being continued on the linseed 
cake as before for purposes of comparison. 

On the 20th of March samples were obtained from each cow as before. On the 
examination of the butter, the samples from the first set of cows (Nos. 1 to 4) gave a 
distinct reaction for cottonseed-oil by two tests. No such reaction was given by any 
of the other samples, nor was any reaction for sesame-oil given by the samples from 
any of the cows. Samples taken at intervals during this period gave similar results. 
On the 28th of March the linseed cake was entirely replaced by cottonseed cake and 
sesame cake in the case of the first and second sets of cows respectively. This 
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le^ng was continued up to and including the 18th of April, samples being taken from 
each of the cows Nos. 1 to 10 daily, and from 11 to 12 at longer intervals. 

Every sample from the four cows fed on cottonseed cake gave the reaction for 
oottonseed-oil, while the others gave negative results. Neither in the samples from 
the cows fed on sesame cake, nor in any of the other samples, was any indication of 
the sesame-oil reaction found. 

As no marked increase in the intensity of the cottonseed-oil reaction was apparent 
at the end of the month’s feeding on the normal ration of 4 lbs. of cake, the 
quantity, in the case of the first set of cows (Nos. 1 to 4) was gradually increased to 
6 lbs., and then to 7 lbs. per day, which was found to be about the maximum amount 
the cows would eat. This feeding was continued till the 24th of May ; but, even 
after more than two months’ feeding with cottoncake, the results of the examination 
of the butter showed no decided or general increase in the cottonseed-oil reaction. 

From the 24th of May also the cows numbered 7 and 8 had their sesame cake 
gradually replaced by cottonseed cake. Samples taken less than twenty-four hours 
after they had received 2 lbs. of cottoncake gave the cottonseed-oil reaction, and sub- 
sequent samples gave similar results. In the case of the samples from cows Nos. 9 
and 10, taken on the 26th of April and the 3rd of May, a slight cottonseed-oil reaction 
was observed, although the cows were apparently receiving no cottoncake. On in- 
vestigation, however, it was found that a small quantity of broken cottoncake had 
accidentally got mixed with the chopped straw from which the cows were being fed. 

The daily allowance of sesame cake was in a similar way increased to 7 lbs. (the 
cows would eat no more) in the case of cows Nos. 9 and 10, but no sesame-oil reaction 
was obtained in any of the samples from these cows even at the end of two months. 

On the 25th of May the cake feeding was discontinued and the cows turned out 
to grass. On the 26th of May, and about every alternate day till the 17th of June, 
samples were taken from the first set of cows (Nos. 1 to 4), and the results of their 
examination showed that the cottonseed-oil reactions persisted in a distinct form for 
about three days, and were distinguishable in the butter from three out of the four 
cows on the fifth day. At the end of a week it had disappeared from all. 

In a number of samples the reactions given by the tests for cottonseed-oil were 
carefully compared with those given by similar butterfats to which 1, 2, and 5 per 
cent, of four representative samples of commercial cottonseed-oils had been added. 
From a comparison of the results of the tests, it was apparent that the strongest 
reactions from the samples from the cows fed on cottonseed cake did not much 
exceed that given by 1 per cent, of cottonseed-oil added to butter, and the great 
majority of the samples gave reactions indicating less than 1 per cent. — reactions 
which would, indeed, be almost obscured in butter prepared and coloured in the 
ordinary manner. 

On several occasions the Principal of the College prepared butter in the ordinary 
way from the mixed milks of the cows in the respective sets. The results of the 
examination of samples of these butters were similar to those from the individual 
cows, the intensity of the cottonseed-oil reaction being intermediate between the 
weakest and strongest cows in the set. These butters were, however, uncoloured^ 
and the reactions were consequently not obscured. 
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The individual cows seemed to vary somewhat in their ability to pass the 
reacting subs^nce into the milk fat — cow No. 2 giving uniformly less intense 
reactions than the others. 

It also appears that, whilst in the butter from cows fed on linseed oilcake there 
is a, tendency for the analytical results to vary towards those given by margarine, the 
tendency in the case of sesame and cottonseed oilcake feeding is in the opposite 
direction. 

The general conclusions to be drawn from these experiments may be summed up 
as follows : 

1. Cows fed on cottonseed oilcake produce milk the butter-fat of which gives 
cottonseed-oil reactions. 

2. The reactions appear when the cows receive only a small quantity of cake. 
They increase somewhat with continuous feeding, but apparently cannot be carried 
beyond a certain point, even when the amount of cake is increased to the full limit 
which the cows under ordinary circumstances care to eat. 

3. The reacting substance passes into the milk within less than twenty-four hours 
after the cake-feeding begins, and continues to do so for several days after it has been 
dropped. 

4. The reactions vary in intensity in individual cows, but do not in any case 
much exceed those given by 1 per cent, of cottonseed-oil mixed with butter. The 
presumption is, therefore, that in butter made in the ordinary way from the mixed 
milks of several cows, the reaction would, as a rule, be less than that due to the presence 
of 1 per cent, of the oil, and experiment shows that this is actually the case. 

5. As feeding with cottonseed oilcake gives butter affording analytical data 
tending to differ from, rather than to approach to, those given by margarine, it 
appears to be possible in most cases to differentiate between the cottonseed-oil 
reaction due to feeding on cottonseed oilcake and that produced by any considerable 
admixture of margarine containing cottonseed-oil with butter. 

6. The butter from the milk of cows fed on sesame oilcake gives no sesame-oil 
reaction, even after more than two months continuous feeding up to as large a 
quantity as the cows will take. 

Similar results have been obtained by other observers. 

Dr. Stein {Tiddshrift for Landdkonomi, 1894, 664) came to similar conclusions 
both in his cottonseed and sesame oilcake feeding experiments. Two cows only were 
employed. 

In Dr. Werenskjold's experiments (private communication), made on the mixed 
milk of two groups of four cows each, the cottonseed-oil reaction was apparent. 

Harrington and Adriance {t7,S.A, Exp, Station Becord, voL vi., 323) obtained 
similar results from two cows fed on cottonseed-meal. 

Becent experiments made by E. Bamm and W. Mintrop, at the Poppelsdorf 
Agricultural Academy, under the instructions of the German Imperial Health Depart- 
ment (Milchzeitung, No, 17, April 23, 1898), with sesame cake and sesame-oil feeding 
gave entirely negative results with the sesame-oil test. 

Dr. M. Siegfeld {Milchzeitung, No. 21, May 2, 1898) in a similar series of experi- 
ments obtained some positive results. With one exception, however, the intensity of 
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tbe reactions was very weak — equivalent to only a few hundredths per cent, of seeame- 
oil ; and as similar reactions were given by some butters from cows not fed on 
sesame cake, the results cannot be considered as very trustworthy. Dr. Siegfeld 
makes a point of heating the mixture during the test, which is certainly desirable ; 
but great care is necessary, otherwise a pinkish colour may be produced which might 
be mistaken for the sesame-oil reaction. 


Appendix A. — Pabticulabs op Cows. 


No. 

Breed. 

A«e. 

Date of last calving. 

Kemarks. 

1 

Shorthorn. 

Years. 

8 

18th October, 1897. 

Approximate age. 

2 



23rd December, 1897. 

11 

3 

*1 

5-6 

Early February, 1898. 

t) 

4 

1} 

If 

' 11 

11 

5 

i> 


18th July, 1897. 

11 

6 

tf 


26th NovemW, 1897. 

* t 

7 



Early February, 1898. 

ft 

8 

11 

11 

11 

tt 

9 

11 

8 

11 

ft 

10 

11 

5 

11 


11 

11 

5-6 : 

19th Pebroary, 1898. 

i ;; 

12 ' 

11 

3 i 


' Heifer first calf. 


Appendix B. — Pabticulabs op Feeding. 


Cows. 



Periods. 




I. 

II. 

HI. 

IV. 

V. 

VI. 

No. 

Lba. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 


1 

4 linseed 

2 linseed, 

4 cotton 

6 cotton 

7 cotton 

Grass. 

2 

cake. 

11 

2 cotton 
cake. 

tt 

cake. 

tt 

cake. 

tt 

cake. 

tt 


3 

11 

It 

tt 

tt 

It 

11 

4 

11 

tt 

If 

tt 

it 

>1 

5 

11 

4 linseed 

4 linseed 

4 linseed 

4 linseed 

» » 

6 

11 

cake. 

tt 

cake. 

11 

cake. 

tt 

cake. 

tt 

11 

rr 

I 

11 

2 linseed, 

4 sesame 

6 cotton 

7 cotton 

tt 

8 

11 

2 sesame 
cake. 

If 

cake. 

tt 

oake, 

gradually 

2 each 
week. 

11 

cake. 

11 

tt 

9 

1’ 

1 1 

tt 

6 sesame 

7 sesame 

i 1 1 

10 

11 

11 

tt 

cake. 

It 

cake. 

>1 

t 

i 

11 

11 

4 linseed 

4 linseed 

4 linseed 

4 linseed 

1 * 1 

12 

tt 

oake. 

tl 

cake. 

If 

cake. 

11 

cake. 

11 

! 11 


During the whole of Periods I. to V. all the cows had daily, in addition to the 
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oake» a ration consisting of 4 Iba dried grains, 2 lbs. bean meal, 25 lbs. hay and 
chopped straw, and 40 lbs. root (swedes and mangolds). 

The bean-meal and part of the grains were withdrawn from cows 1 to 4 and 
7 to 10 towards the end of Period IV, 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS AND. DRUGS ANALYSIS. 

Gottlieb’S Method for estimating Fat in Milk. M. Weibull. {Chem, Zeit, 
1898, xxii., 632.) — The apparatus in which this process is carried out consists of a 
glass tube about 40 cm. long, sealed at one end, and provided with marks at the 
points where it holds 70*5 c.c. and 190 c.c., or else graduated regularly between 
the 16 and 20 c.c. positions. Into it is measured exactly 10 c.c. of milk (equal to 
10*27 grammes), 1 c.c. of 20 per cent, ammonia is run in from a burette, and then 
10 C.C. of 95 per cent, alcohol. The liquid is shaken, 25 c.c. of ether introduced, 
the tube closed with a damp cork, and inverted several times. Twenty-five c.c. of 
petroleum spirit are next added to remove water, sugar, etc., from the ether, and 
after the whole has been thoroughly agitated, it is allowed to rest until the liquids 
have separated perfectly. In the case of milks poor in fat, the line of division is 
exactly at the 17*5 c.c. point (when there is one) ; then the ethereal liquid is 
syphoned off down to the 19 c.c. mark (leaving 1*5 c.c. behind, and yielding a solution 
containing the fat in 10 grammes of -milk), evaporated or distilled, dried for two 
hours at 100“ C., and weighed. The petroleum spirit should boil below 80% and 
both it and the ether must be free from fixed residue, but the latter need not be 
dry. If the original sample is sour, it is treated with exactly 10 per cent, of 
ammonia, and 11 c.c. (equal to 10 c.c. of milk) are measured off. Buttermilk some- 
times contains membranous substances which adhere to' the walls of the tube cmd 
pass through the syphon, contaminating the fat solution. This may be avoided by 
the addition of 10 per cent, of ammonia as before, taking 10 o.c. for analysis, and 
adding 10 per cent, to the figures obtained. Provided the recovered fat forms a 
pexfectly clear oil when taken out of the drying oven, and that it is soluble in a very 
small volume of dry ether, it must be pure and free from foreign matter ; and 
accordingly, if Gottlieb's process gives higher results than other methods, this is 
simply due to its superior accuracy. 

In order to compare the kaol^ and paper gravimetric processes with the present 
one, four specimens of milk were prepared and submitted to ten different analysts. 
Nos. I. and II. of these samples were separated milk ; III. a full milk, all containing 
a trace of formalin ; IV. was a buttermilk mixed with 10 per cent, of ammonia to 
ensure uniformity of composition. The subjoined table shows the average amount 
of fat contained in each material, as deduced from the single results of the various 
investigators, and as returned by the three different processes ; it also records the 
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greatest difference from the mean found by any individual observer ; while as a few 
of the tests were admittedly bad, the last column gives the corrected differences 
from the mean after the worst results have been rejected : 


Kaolin process I. ... 

Average Per- 
centage of Fat. 

0109 

Maximum 

Difference. 

±0-036 

Corrected 

Difference 

±0*024 

II. ... 

0-240 

0-050 

0-030 

III. ... 

3-662 

0-088 

0-038 

IV. ... 

0-340 

0-070 

0-028 

Paper process I. ... 

0-083 

0-023 

0-028 

II. ... 

0-239 

0-021 

0-021 

III. ... 

3-542 

0-082 

0082 

IV. ... 

0-268 

0-088 

0-088 

Gottlieb’s process I. ... 

0-115 

0-010 

0-010 

II. ... 

0-263 

0-027 

0-010 

III. ... 

3-533 

0-043 

0-043 

IV. ... 

0-350 

0-022 

0-022 


Summing up the whole case, it would appear that with skim milk and butter- 
milk Gottlieb’s process yields the most concordant results ; but for the examination 
of full milk there is nothing to be chosen between the three methods. And althotxg^ 
the investigation has not yet proceeded far enough to prove definitely that the 
figures given by the former are nearest the truth, nevertheless its greater uniformity 
in the hands of different chemists strongly points in that direction. The compara- 
tive failure of the process in the analysis of milks rich in fat simply depends on the 
fact that the line of division between the ethereal and aqueous liquids in the tube 
does not stand quite at the 17*5 c.c. point — because the percentage of fat being higher, 
that of the milk>serum is smaller — so that the volume of fat solution withdrawn does 
not correspond exactly to 10 grammes of milk. This may be overcome by graduating 
the whole of the tube, noting the volumes after separation, and evaporating the 
proper quantity of the ethereal liquid. Gottlieb’s method is certainly simpler and 
chejEiper to carry out than either of the others.. F. H. L. 


TJie Oalculation of the Calories of Combustion in Oxygen of Cereals 
Calculated ffrom Analytical Data. H. W. Wiley and W. D. Bigelow. {Joimt, 
Amer, Chem. Soc,, 1898, xx., 304-316.) — As the determination of the heat of com- 
bustion is now often made in the analysis of food products, and especially when 
information is required as to their dietetic value, the authors have made experiments 
to determine to what extent the calorimetrical results, as determined by the bomb 
calorimeter, agree with those calculated from the different constituents of the food. 

The three main constituents in cereals are carbohydrates, proteids, and oils, 
while there are smaller amounts of other substances, such as amides, organic acids, 
lecithins, and colouring matter, which collectively evolve a considerable quantity of 
heat on combustion. 

The different classes of compounds grouped under the term of carbohydrates 
show considerable variations in calorific power. In round numbers the heat value 
of the pentoses (arabinose, xylose), and of lactose (crystallised), dextrose, and 
fructose, is 3,750 ; of sucrose, maltqse, and lactose (anhydrous), 3,9^ ; and of sta^pch 
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and cellttlose 4,200 calories per gramme. The value of the pentosans is about 
60 oalories greater than that of the pentoses, and their factor is therefore 
3,760 + 60 « 3,800. 

In the absence of more reliable information on the results of the combustion of 
different proteid substances, the authors have adopted the factor 6,900 calories per 
gramme as being the one most gwerally correct. They consider it the best to deter- 
mine the non-proteid nitrogen and to use this factor for the residual proteids. 
Asparagine may be taken as a representative vegetable amide, and the f^tor for 
asparagine is 3,400 calories per gramme. 

The following example is given of the use of these data in the computation of 
the heat value of the nitrogenous constituents of cereals: A sample of wheat-flour 
was found to contain 10*71 per cent, of proteids and 0*48 per cent, of amide bodies 
calculated as asparagine. The calories of combustion were calculated as follows : 

Calories. 

0*1071 gramme proteids x 6,900 = ... 631*9 

0*0048 gramme asparagine x 3,400 ~ 16*3 

Total calories due to nitrogen compounds ... 648*2 

The oils extracted from different cereals and purified in the usual manner gave 
the following results on combustion in calories per gramme : Wheat-oil, 9,359 ; 
rye-oil, 9,322 ; maize-oil, 9,280. The nearest round numbers for these would be 
9,350 for the wheat-oil and 9,300 for the other two. B.ut since in calculating from 
the analytical data the ethereal extract contains other substances beside oil, the 
authors have determined the heat of combustion per gramme of the extract of several 
cereals. In round numbers these were : Wheat, 9,100 ; oats, 8,950 ; barley, 9,100 ; 
and rye, 9,200. In order to make allowance for the small amounts of colouring 
matter, organic acids, and other substances not included in the foregoing data, they 
propose to use the general factor 9,300 for the multiplication of the ethereal extract, 
both of flours and meals and of baked products. 

The following tables give the calorific results calculated from the analysis in 
comparison with those determined by direct combustion 


Chemical Composition op Samples op Gbain. 


Moisture 

Wheat, No, 1. 
Per Cent. 

11*33 

Wheat, No. 2. 
Per Ceot. 
10-66 

Rye. 

Per Cent 
11-71 

Unboiled Oats. 
Per Cent. 

9-26 

HuUed 
Barley. 
Per Cent. 
12*20 

Ash 

1*69 

1-77 

2-31 

3-78 

0*93 

Ether extract 

2*00 

2-24 

1-63 

4-72 

0*92 

Proteids 

12*19 

14-44 

11-69 

9-63 

10*44 

Sucrose 

0*33 

0-48 

0-42 

0-17 

0*18 

Invert sugar 

0*027 

0-08 

0-068 

0-031 

0*007 

Galactin and dextrin 

0160 

0-25 

0-220 

0-260 

0*140 

Pentosan 

6-80 

5-17 

■ 8-10 

13-65 

6*50 

Fibre 

215 

2-56 

2-36 

12'81 

0*80 

Starch 

64-61 

62-69 

61-78 

46-98 

68*03 

Calories determined 
by direct combus- 
tion in oxygen 

3,922 

4,011 

3,909 

4,181 

3,886 
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Calculated Calories in 

Samples of 

Gbain. 


Oomponent 

Wheat, No. 1. 

Wheat, No. 8. 

Rye, 

irnhulled Oats. 

Hulled 

Barley. 

Parts. 

Per Cent. 

Per Cent. 

Per Cent. 

Per Cent, 

Per Cent. 

Ether extract . 

186 

208 

152 

439 

86 

Proteids... 

719 

852 

690 

568 

616 

Pentosans 

220 

196 

308 

519 

247 

Sucrose ... 

13 

19 

17 

7 

7 

Starch and fibre 

2,800 

2,741 

2,694 

2,469 

2,891 

Totals 

.. 3,938 

4,016 

3,861 

4,002 

3,847 


The fact that the calculated calories were 179 lower than those directly deter- 
mined in the case of the unhulled oats suggests the possibility that the heat of com- 
bustion of the unidentified carbohydrates of hulls and fodders is greater than that of 
starch. The authors consider that the direct combustion and the analysis should 
afford a check as to the correctness of each. At present they regard the check as 
satisfactory when the difference between the observed and calculated calories does 
not exceed 50 to 75. 

In the following table of the comparative results obtained with various sub- 
stances, the proteid has been calculated from the nitrogen by the factors 5*70 
and 6'26 : 

Cebeal Products. 


Determined Calculated 


Flap jack flour 

Calories 
per gramme. 

NX 6*70. 

Nx«*25. 

8,700 

3,776 

3,790 

Pancake floor 

3,820 

3,833 

8,845 

Gnddle cake flour . , 

3,724 

8,706 

3,719 

Palen flour 

3,870 

8,880 

8,894 

Mean 

3,779 

8,779 

3,812 

Break/cuft and Partially -prepared Foode, 

Shredded whole^ 
wheat biscuit 

4,258 

4,298 

4,314 

Wheat-germ meal ... 

4,362 

4,404 

4,420 

Gluten butter wafers 

4,610 

4,605 

4,628 

Whole-wheat gluten 

4,544 

4,542 

4/>66 

Cooked gluten 

4,432 

4,406 

4,425 

Germea 

4,445 

4,403 

4,417 

Breakfast gem 

4,379 

4,405 

4,420 

Cracked wheat 

4,453 

4,395 

4,413 

Mean 

4,485 

4,432 

4,450 



Bread. 

Determined 

Calculated 


Calories 




per gramme. 

Nx.5-70. 

NX6-25. 

Vienna 

... 4,420 

4,372 

4,394 

,, 

... 4,881 

4,339 

4,358 

Home-made 

... 4,658 

4,483 

4,603 


4,436 

4,450 

4,465 






Mean . . . 

... 4,449 

4,411 

4,430 

Kaffee brod... 

Mueellamon^. 

... 4,146 

4,203 


Granula 

... 4,385 

4,399 


Imperial graniim 

... 4,485 

4,462 


F.F.V. malt food 

... 4,470 

4,465 


Granulated barley 

... 4,865 

4,363 


H.O. oatmeal 

... 4,800 

4,799 


Mean . . . 

... 4,442 

4,447 



The authors are investigating the data for the calculation of heat of combustion in 
bodies rich in ligno-cellulose, etc., such as bran, hay, and fibres generally, and promise 
a further communication on the subject. C. A. M. 


. ■ Detection of Sawdust in Flour. G, A. Le Boy. (2eit, fur Unterstich. der 
NaJw, und Genmsmittel^ 1898, 505.) — Sawdust can be detected in common descrip- 
tions of flour by means of an alcoholic solution of phloroglucinol strongly acidified 
with phosphoric acid. On gently warming, the particles of sawdust acquire a strong 
oarmine<»red colour, whereas the bran particles of the cereals are at first scarcely 
affected at all. H., H. B. 8. 
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A Substance other than Sugar in Fruit Juices capable of reducing 
F^hling’s Solution. Aderhold and Heinlae. {Chem, Zeit.^ 1898) xxii.) 632.) — 
in estimating the proportion of sugar in the juice of cucumbers by means of 
Fehling’s solution, the authors recently obtained irery different results when the 
liquor was expressed from the fruit in its natural condition from those yielded by the 
aqueous extract of the cucumbers after they had been previously dried. On adding 
a moderate amount of alcohol to the neutral juice, a gelatinous flocculent precipitate 
was produced, which appeared to be a pectin,. and did not reduce FehUng’s solution ; 
but on filtering the liquid and adding more alcohol a yellowish-brown, resin-like 
body was thrown down, which exhibited powerful reducing propertieis. It was 
readily soluble in water, had a sharp,* not a sweet taste, and entirely lost its reduc- 
ing power when its aqueous solution was evaporated and the residue dried on the 
water-bath for several hours. This peculiarity no doubt explained the anomalous 
behaviour of the fresh cucumber juice ; for hitherto the new body has always been 
returned as a sugar when Fehling’s process is made use of. The same substance has 
been detected in strawberries, bilberries, gooseberries, and cherries, and probably 
exists in all fruits, in which, when ripe, the proportion is small In green apples, 
however, it is considerable. F. H. L. 


The Determination of Malic Acid in Grape Juice. A. Girard and Lindet, 
{Bull Soc, Chim,, 1898, xix., 585.) — The tartaric acid (free and combined) is first 
determined as tartar by the method of Berthelot and Fleurien, in which the hydrogen 
potassium tartrate is precipitated by a mixture^ of alcohol and ether, and the free 
tartaric acid by saturating about one-third of the liquid (containing the ether) with 
potash, and adding the remaining two^thirds. 

After removal of the tartaric acid the alcohol and ether are expelled by 
evaporation, and a solution of normal lead acetate added to the boiling aqueous 
solution until there is a permanent turbidity. The boiling liquid is filtered, and the 
lead malate allowed to crystallize. The next day the mother liquor is treated in the 
same way, the lead malate collected, and the process again repeated, and so on until 
no more crystals are deposited on cooling. The lead malate is then dried, detached 
from the filter, and weighed. 

Since lead malate is soluble to some extent in acetic acid, a correction must be 
made at the end of the determination for the amount of free acid in the mother 
liquid. This can be done by means of the following table : 


Quantity of free Acetic, Acid in 
100 c.c. of Mother Iiiquid. 
0-21 
040 
0-55 
0-73 
0-90 


Lead Malate dissolved in, 
100 c.c. of Mother Liquid! 
0-10 
013 
016 
0-18 
0-20 


The authors state that test experiments with this method have given satis- 


factory results. 


C. A. M. 
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^ th 9 Beoognltioii of White Wines piwpared by the I}eo<^c»(i8ation of 
Bed Wines, A. Binun. Phemn. Chivi., 1698, viii., 9-11.)— When white 

wine hse been prepaied by the deoolorizstion of red wines by means of nnimel 
ehanosil, the author finds that the sophistication can often be detected in the 
following manner : 

A solution of diphenylamine is prepared by dissolving 01 gramme in 100 c.c. of 
•ul^nric acid (1 : 4), and making up the volume to 500 ac. with sulphuric acid of 
66*. To 2 p.o. of this reagent in a porcelain dish 6.drops of the wine are added, and 
if a bine coloration is obtained, it points to the wine being a decolorized red wine. 
The author has obtained this reaction with a large number of white wines, which, 
from the results of the analysis, were suspected of being decolorized products. With 
smne of these the colour was partially restored on the addition of hydrochloric acid. 
On the other hand, the blue coloration did not appear in the case of white wines of 
authentic origin and normal composition. 

The substance which causes the blue odour was found to be a usual constituent 
of animal charcoal, which dissolves in the wine and gives the reactions of a nitrate. 

C. A. M. 

Studies on the Products obtained on Boasting Coffee. H. Jaeokle. (Zeit. 
fUr Untersuch. der Nahr. und Genmamittel, 1898, 457.) — The products were collected 
by means of a condenser cooled by ice attached to the coffee-roaster. The distillate 
was a brownish-yellow fluid having the aroma of freshly-roasted coffee and a 
bitter sour taste. The following products were identified, viz., acetone, furfurol, 
caffeine, ammonia, trimethylamine, formic acid, acetic acid (resorcin). Of these 
products, caffeine, furfurol, and acetic acid were found in somewhat considerable 
quantities; but acetone, ammonia, trimethylamine, and formic acid in only very 
smidl proportions. Bemheimer’s " caffeol ” could not be detected. That caffeine 
was found in the distillate accords with the recent observation that coffee sustains 
a loss of caffeine in roasting. H. H.' B. S. 

A Kew Hethod of Sophistioating Coffee. T. F. Hauausek. {Zdt. fw 
Untersvch. der Nahr. und Oenussrmttel, 1898, 399.) — The author remarks that the 
practice of centrifuging coffee-berries with sawdust to improve their appearance, 
referred to by Wirtz (Zeit. fH/r Untereuch. der Nahr. und Qewussmittel, 1898, 248 ; 
Analyst, 1898, this vol., 299), has been carried on for several years. He considers it 
questionable that it is done with the object of imparting a fine white to the furrows, 
as stated by Wirtz, and believes the object is merely the removal of the motded 
appearance due to the outer skin, and the imparting of more or less polish to the 
berriea He, therefore, disagrees with Wirtz in considering the practice as equivalent 
to adulteration, though he would prefer to see the sawdust completely removed. 
The iH»ctice of colouring ooffee-berries is, however, in the author’s opinion, quite 
another matter, and he proposes to deal fully with this in a future paper. 

H. H. B. 8. 
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The Deteotton of Oeletia in Ohooolate. F. Oaftoy. {Joum. Phwm. Chim., 
1898, viii., 7>9.) — the Addition of 6 per cent, of geUtin it is possible to introduce 
At leAst 10 per cent, of wAter into a ohooolAte ^hont Altering the appearanee of the 
.latter. A sample of ohooolate thus aduUfiiated gave theioUowing peroentage results on 
analysis : Ash, 2’72 ; sugar, 46*17 ; fat, 14*24 ; water, 12*20. Twenty-five grammes 
of tl^ product when mixed with hot water gelatinized on cooling. 

The ‘results obtained with five samples of chocolate manufactured by reliable 
miners were ; 

Percent. 


Ash 

Fat 

Sugar 

Water 


1*07 

1*46 

1*36 

2*21 

1*69 

21*60 

19*90 

21*05 

19*60 

20*60 

63*99 

63*18 

60*75 

59*94 

61*66 


0*98 to 2-60 


As a positive test for gelatin 5 grammes of the suspected chocolate are treated 
with 50 c.c. of boiling water and 5 c.o. of a 10 per cent, solution of lead acetate added. 
The liquid is filtered, and several drops of a saturated aqueous solution of picric acid 
added to the filtrate. In the presence of a notable quantity of gelatin a yellow pre* 
cipitate is obtained. 

When the gelatin is only present in traces, the tannin in the cocoa combines 
with it, forming an insoluble precipitate, which remains on the filter. In such cases 
10 grammes of the chocolate are extracted with ether to remove the fat, the residue 
treatei with 100 c.c. of hot water, and the liquid filtered after the addition of 5 to 
10c.c. of a 10 per cent, solution of potassium hydroxide and 10 c.c. of the lead acetate 
solution. The filtrate is exactly neutralized and tested for gelatin in the usual way. 

These tests are only qualitative, but an approximate idea of the quantity of 
gelatin present can be calculated from the amounts of the other constituents. 

C. A. M. 


Utilization of Caoao-husks. G. Paris. {Zeit. filr Unterauch, der Nahr. und 
Oenusamittel, 1898, 389.) — Cacao-husks are now finding a much more extended use 
than was formerly the case. The roasted husks, on account of their aroma, are 
readily eaten by cattle, and may be advantageously given in conjunction with other 
foods. They are also used for the preparation of cheap beverages. Treated after the 
manner of tea, they yield an extract of a bitter flavour, which, on the addition of 
sugar and milk, is used as a substitute for coffee or chocolate. 

According to the author’s analysis, the following is the percentage composition 
of roasted husks : 


Water. 

12*57 


Nitrogenous 

Matter. 

14-69 


Fat. 

3*30 


Non-nitrogenovs 
Extractial Matter. 

46*76 


Onide 

Fibre. 

16*33 


A«b. 

7*86 


A decoction of 50 grammes of the powdered roasted husks in hot water diluted 
after cooling to 500 c.c. yielded the following resulti^ upon analysis : 

P« Cent. 


1*1269 25*08 


Orgatiio 

Matter. 


20-68 


Ash. 

4-40 


0*21 0*79 


Acid ' 


(T«rtMrio). 

0*12 



THB 4NALYST. 


The presence of oacao^husks in qpcoi^powder may in most oases be detected 
i^croscopioaiiy by the annular, spiral^ and small hexagonal oells of the husks and 
the oharacteristic table-shaped cells of the epidermis. H. H. B. S« 

A Kew iPepper Adulterant. T. P. Hanauaek. (JSeit. fUr Untersuch, der Nahr. 
und Qmussmittel^ lS98, 490.) — A sample of ground pepper from Prague was found 
to contain foreign particles not corresponding with any of the substances usually 
employed for mixing with pepper. Three special peculiarities were observable : 
(1) bundles of corrugated bent fibrous cells ; (2) coarse parenchyma overlaid with 
narrow cells of a yellow colour with parallel walls ; and (3) colourless cellular 
parenchyma, firm in the walls and enclosing numerous beautiful crystal rosettes and 
granules. The two last peculiarities were recognised as characteristic of a fruit of 
the order Umbelliferae, the bundles of fibres as well as the absence of vittss (oil 
cavities) pointed to coriander, and a comparison with the structure of this fruit 
showed without doubt that the pepper had been adulterated with ground coriander- 
seeds. H. H. B. S. 

Adulteration of Vanillin in Switzerland. B. Hefelmann. {Apoth. Zeit, 
1898, xiii,, 420 ; through Chem. Zeit. Bep.y 1898, 181.) — A sample of vanillin supplied 
by Ewald and Borlin, of Basle, was recently examined, and found to contain about 
26 per cent, of acetanilide. F. H.^L. 

Physiological Action of Copper. Baum and Seeliger. {Zcit.fiir UntersucK 
der Nahr, und Genicssmittel, 1898, 500; from ZciL offcnL Chem,^ 1898, 181.) — The 
authors have carried out a large number of experiments upon animals extending over 
a period of three years. The following are some of the principal results arrived at : 

Copper absorbed into the system through the digestive organs does not, as a 
rule, pass into the milk. Occasionally it is found in minute traces in the milk, but 
only quite exceptionally in weighable amounts. Ko injurious consequences could be 
traced to the use of milk produced by animals that had been dosed for long periods 
with copper, not even when the milk was used as an exclusive diet, as, for example, 
or suckling. 

Copper absorbed into the system through the digestive organs passes in propor- 
tionate quantity into, and is stored in, the foetus. 

When administered in small daily doses, copper is, as a rule, all absorbed, itnd 
for the most part all again eliminated. When increased quantitps are given, how- 
ever, no more is absorbed — often, indeed, lesa The absorption and elimination, 
therefore, does not ap^ar to proceed with regularity or to follow any decided rule. 

The elimination of the copper through the bUe and pancreatic and intestinal 
juices may take as much as five months from the time the administration was 
discontinued, though it may be complete in four or five weeks. By long-continued 
administration of small doses of copper a really chronic poisoning may be produced. 

^ Different copper preparations possess poisoning properties in different degrees. 

H. H.B. 8. 
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Co^MbutioB to our Knowledgo of Pilooarpidino. J. Heisig and H. Meyer. 
(Monatshefie /iir 0Aemie,.1898, xix., 56.) — The authors discuss the subject of the 
assumed identity of Merck’s pilooarpidine from jaborandi-leaves with the supposed 
pilocarpidine of Hardy and Calmels, Petit and Polonowski, produced from pilocarpine. 
They had already pointed out (Monatshefie filr Chernies xviii., 382) that the evidence 
of identity was insufi&cient, and they now show by theans of the determination 
of methyl that they are able to completely corroborate Merck's conclusion, arrived at 
in a different way, thus placing the non-identlty of these bodies beyond question. As 
additional proof, the authors have made methyl determinations in the double salts of 
gold of these bodies, and give the following results : 


PiLOCABProiNB Double Salt with Gold. 



Found. 

CnlcuUted for 


1. II. 

C,„H, 4 NjOj, HCl, AuCa, 

Au 

... 36-76 — 

36-85 

CHs— N ... 

... — 0-19 

2-81 

CONVEBTED PiLOOABriNE DoUBLB 

Sam with Gold. 


Found. 

Calculated for 


iT II. 

CjiH^NPi, Ha, AuCl, 

Au 

... 35-86 — 

35-72 

CHg-N ... 

... — 3-07 

2-74 

H. H. B. 


Contributions to our Knowledge of the Alkaloids of Macleya Cordata. 
K. Hopfgartner. (Monatshefie filr Chemie^ xix., 179.) 

Alkaloid I. (Macleyinet Proiopi'ne), 

The melting-point of the free base was given by Eykman as 201® 0. Selle, how- 
ever, gave the melting-point of a base obtained from Chelidonium majus, the identity 
of which with macleyine is in the highest degree probable, as 207® G. The author at 
first found the melting-point of the free base to be 202® to 203® C., but subsequent 
determinations, after repeated crystallization from alcohol, gave 207‘’ C. The following 
is supplementary to Eykman’s description of this alkaloid: The base is difficultly 
soluble in carbon bisulphide and benzene, and very difficultly soluble in petroleum 
spirit. It crystallizes best from a mixture of alcohol and chloroform, in colourless, 
lustrous, four-sided prisms. The reactions with sulphuric acid were found to agree 
with the description given by Eykman. Zeisel's method for the determination of 
methoxyl gave negative results. Determinations of carbon and hydrogen corresponded 
with the formula G 2 HjgNO|^. The base is optically inactive. The nitrate is a white 
powder which is seen to be crystalline when observed under the microscope. It is 
difficultly soluble in cold water, but more ^6 in hot, from which it crystallizes out 
on cooling. Deteiiniiiations of carbon and hydrogen corresponded with the formula 
GaoHioNOft, HNO». 

TSie hydrochloride separates out in six-sided prisms on neutralizing the base with 
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hot hydroeblorie lusid. and cooling. It is soluble in alcohol and witii some 
in oold water. Its analyus corresponded with the. formula 
OsoH„NOs.HCl + iH,0. 

Alkaloid II. 

This is obtained in the form of nitrate from the mother-liquor of the protopine 
nitrate crystallization, from which the base is precipitated by potash as a white 
amorphous powder, which after long standing under the fluid becomes gradually 
orysti^ne. The crystallized base dissolves easily in chloroform, less easily in 
alcohol, carbon bisulphide, benzene, and acetic ether, and still less in ordinary ether. 
Its composition agrees with the formula Zeisel's method revealed the 

presence of two methoxyl groups. The base is optically inactive. The nitrate of 
base II. is a colourless salt, soluble in alcohol, and moderately difficultly soluble in 
cold water. Determinations of carbon, hydrogen, and water agreed with the formula 

C,.H^NOs, HN0,-HiH,0. 

Dried at 100° G., its formula is 

CjiHasNOs. HN 03 -i-iH, 0 . 

The hydrochloride crystallizes out in the form of fine white needles on cooling a 
solution of the free base in hot dilute hydrochloric acid. Its composition corresponds 
to the formula 

C^HaNO^, HCUIJHA 
Dried at 100° C., its formula is 

HCl-t-pp. 

There is also a double salt of platinum of the formula 

(C„Ha,NOt^ HCl)jPtCl4. H. H. B. S. 


Oil of Cade. P. Adam. {Bull. Soc. Ghim., 1898, xix., 580-583.) — This oil is 
largely employed as a therapeutic agent in certain diseases of the skin. The pure 
product has been examined by Hirsohsohn {Pham. Zeit. f. Buss., 1895,-xxxiv., 817) 
and by De Schulz (Arch, de Sc. Viol. St. Petersburg, 1897, 345-374), and the author’s 
researches have been carried out with the sole purpose of determining whether it was 
possible for a pharmacist to obtain an oil answering to the requirements of the 
French Codex. 

The different specimens examined were supplied by reliable French Arms, and 
were tested in accordance with Schulz’s directions. On treatment with caustic 
potash all absorbed oxygen with great rapidity from the air. They were fractionated 
by distilling 300 grammes under the ordinary pressure, and each fraction was 
dissolved in ether and shaken, with a solution of an alkaline carbonate to remove the 
free acids. The ethereid layer was then shaken with a solution of caustic potaiffi,. 
which dissolved the phenols and polyphepols, leav^ the phenol esters, ketones, and 
other neutral bodies. In each case different results were obtained. 

All the samples were completely soluble in amylio alcohol, ether, benzene, 
diknofmcm, carbon bisulphide, and aniline, but gave a mmre or less thrbid B<dation 



.THE ANALYST. 


a6» 

with in which, according to De Schulz, the pure oil is com^tely scduble. 

Torpeutiue should also dissolve the oil completely, but in none of the spedmeas 
examined 1^ the anthor was there complete solution. 

The results of other tests are given in the subjoined table, in which the names at 
the top of the cblnmns are those of the firms which supplied the oil : 


* 

Ohsracter- - 
Istica 
given by 

De SchulK. 

i 

PelUot. 

1 ■ • 

Poulenc. 

! 

1 

Fharmaoio 

Centrale. 

1 

1 P. Bounes. 

1 

1 

Oabanis. 

Density 

0*9874 to 

0 9904 

lat20°C. 

0*998 at 
18*6" C. 

1*081 at 

14" C. 

1 1*02 at 

14" C. 

0-998 at 

25° 0. 

Visoosity (minutes) 

? 

106 j 

60 

270 

1 860 

32 

BolubiKty in Aloo> 
hoi 90 per cent 

Incomplete j 

Complete . 

Complete 

Turbid j 

Turhid 

Turbid 

Solubility in Aoetio 

Incomplete 


tt 

Complete 

Complete 

Complete 

Colour reaction of 
solution in ether 
(1 : XO) with 
copper acetate 
(1 : 1000) 

Greenish 

Nil 

j 

I Nil 

i 

1 

NU 

Red 

NU 

Colour reaetion of 
aqueous extract 
(1 ; 10) with 
ferric chloride 
(1 ; 1000) 

Red 

Vinous red i 

1 

i 

1 Onion-peel 
colour 

Vinous red 

1 

Onion-peel 

colour 

Onion-peel 

colour 

Lime-water 

Reddish- 

brown 

Colour 1 
hardljr | 

perceptible 

NU 

! 

1 

Yellow 1 

1 

1 

* Yellow 

Onion- peel 
colour 

Ammonia 

Madder 

Yellow 

Madder 



Yellow 

Per cent, distilling 
below 250*^ C. 

— 

12 1 

1 7 

ii 

’9 

9 

Between 250** and 
276" 0. 

1 

! 33 

: 1 

36 

1 

12 

i 

10 

29 

Between 275'' and 
800" 0. 


26 

> 34 

1 14 

1 

10 

37 

Above 300" 0. and 
residue 


30 

• 27 

65 ! 

i 

72 

28 

! 


1 

101 

104 

102 1 

101 

1 108 


The fact that in every instance the total amount obtained on distillation was 
greater than the quantity taken is attributed to the rapid oxidation of the oil. The 
author considers that these results show that it is practically impossible to obtain a 
pure oil of cade, and that therefore that oil ought to be omitted from the Codex. 

C. A. M. 


ORGANIC ANALYSIS. 

Detection of Formaldehyde. D. Vitali. {Boll. Chim. Farm., 1898, xxxvii., 
321 ; through Chem. Zeit. Bep., 1898, 179.) — When an aqueous solution of formalde- 
hyde is treated with a 4 per cent solution of a salt of phenylhydrazine, a white 
precipitate is produced, and the mixture gradually turns yellow and then orange. 
The reaction is given instantly by 1 per cent, solutions ; in 0-001 per cent, solutions 
. it requires two or three hours to ^velop. The deposit is amorphous and dissolves in 
alcohol, orystailizing therefrom in rhombic tables. If the mixture of formaldehyde 
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a4d phenylhydrazine is allowed to evaporate spontaneously, ai yellow residue is 
obtained, which finally becomes red ; and on wasUng this with water, dissolving it m 
warm absolute alcohol, a yellow solution ie produced which reduces gold salts, giving 
a green liquid that changes to red on addition of caustic soda. If the original 
mixture, immediately the precipitate falls, is treated with sodium hitroprusside and 
caustic soda, it yields a fine blue colour. Acetaldehyde does not give the reaction; 
and provided the latter is not present in too large proportions, it may be used for the 
recognition of formaldehyde therein. F. H. L. 


]Sleotrol3rtio Determination of Sugar. J. Formanek. {Zeit fiir Unterstich. 
der Nahr. tind Qemissmittel, 1898, 320.) — This is substantially Allihn’s method, but 
modified so as to render it easier of execution. The original process is followed 
exactly up to the point of the separation of the cuprous oxide. This is then filtered 
off through a good thick Swedish filter, which has been successively extracted by 
hydrochloric and hydrofluoric acids. The precipitate must be kept covered with 
liquid as completely as possible during the filtration and subsequent washing. It 
is washed with hot water and then dissolved in the smallest possible quantity of 
warm dilute nitric acid (specific gravity, 1*2), the acid solution and washings being 
collected in a weighed platinum basin. Ammonia is now cautiously added until a 
faint blue colour is produced, after which, for quantities of copper up to 0*5 gramme, 
20 c.c. of ammonia of 0*96 specific gravity, and 20 c.c. of a 26 per cent, solution 
of ammonium nitrate, are added, and the solution diluted to about 150 c.c. For 
quantities of copper exceeding 0*5 gramme, 30 to 35 c.c. of ammonia must be used. 
On applying the current, the deposition of copper proceeds very rapidly, and is 
complete as soon as the last shade of blue disappears from the liquid. The basin is 
then washed ouV at first without interrupting the current, and finally rinsed with 
distilled water and absolute alcohol. It is then dried for five minutes at 80” to 
90” C., cooled and weighed. From the increase in weight, corresponding to the 
amount of copper, the sugar is found by reference to the tables. 

The following results are given : 


No. 

Copper found. 

Glucose found. 

Glucose taken. 

Difference. 

1. 

0^948 

0*0483 

0-04865 

-0-00035 

2. 

0 0966 

0 0487 

0-04865 

+ 0-00006 

3. 

00958 

0-0488 

0-04866 

+ 0-00015 

4. 

0-1896 

0-0971 

0-0973 

-0-00020 

5. 

0*1901 

0-09736 

0-0973 

+ 0-00005 

6. 

0-1906 

0-0976 

0-0973 

+ 0-0003 

' 7; 

0-1896 

‘ 0-0971 

0-0973 

-0-0002 

8. 

0-1900 

0-0973 

0-0973 

0 

9. 

0-1896 

0-0971 

0-0973 

-0-0002 

10. 

0-2790 

0-1460 

0-1469 

-0-0009 

11. 

0-2800 

0-1466 

0-1469 

-0-0004 

12. 

0-2796 

0-1463 

, 0-1469 

-0-0006 


H. H. B. a 
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Sugar Estimation according to Kjeldahl. Brulms. {OentralbL ZticJcerihd., 
1898, vi., 765 ; through Chem, ZeiL Bep., 1898, 180.) — Kjeldahl's criticisms (Analyst, 
zx., 227) on the processes for estimating sugar with alkaline copper solutions are no 
doubt well-founded when the conditions are such as those detailed in his experiments ; 
but these conditions do not exist, or can easily be avoided, in practice. Access of 
oxygen to the surface of the liquid, even under the most unfavourable circumstances, 
does not appreciably affect the results of .the analysis. F. H. L. 


A Method for the Differentiation of Organic Matter in Water. A. G. Wood- 
man. (Journ, Amer, Chem. Soc,, 1898, xx., 497-501.) — The author’s objections to 
the Forchammer permanganate process and its modifications are: (1) That the 
results are comparative, and do not indicate the absolute amount of carbonaceous 
matter, and (2) that these comparative results are only of value when the organic 
matter in different samples is identical in composition. 

Barnes (Joum, Soc, Chem, Ind,, 1896, 83) showed that organic matter underwent 
different degrees of oxidation with permanganate and chromic acid, and expressed 
the results in the form of a ratio between the amount of oxygen consumed in each 
case. For example, solutions of starch and of sugsir are acted upon by chromic acid 
much more than by permanganate, thus giving a very low ratio. Gelatin and 
glycerin also give low ratios, whilst, on the other hand, infusions of peat and 
solutions of tannin give a high ratio. On these observations the author has based 
his method of determining the nature of the organic matter in water. 

One hundred c.c., or more, of the water are mixed with 8 c.c. of dilute sulphuric 
acid (1 : 3), and about 10 c.c. of potassium permanganate (or more if the water 
was highly coloured) added from a burette. The liquid is heated to boiling, boiled 
for exactly five minutes, allowed to cool for one minute, 10 c.c. of oxalic acid 
added, and the excess of the latter titrated with the standard permanganate. 

The solutions required for the chromic acid method are: (a) 6*2 grammes of 
potassium bichromate dissolved in water, and after the addition of 50 c.c. of 
concentrated sulphuric acid made up to a litre ; (&) 18 grammes of crystallized 
ferrous sulphate dissolved in a mixture of 100 c.c. of sulphuric acid and 200 c.c. of 
water, and diluted to 500 c,g» This solution will not keep for more than two or 
three weeks. 

Fifty c.c. of the water to be examined are mixed with 20 c.c. of sulphuric acid 
(specific gravity 1*84), and after the addition of exactly 10 c.c. of the chromic acid 
solution, heated for an hour on the boiling water-bath in a flask covered with a 
watch-glass. It is then iillowed to cool for a few minutes, 10 c.c. of the ferrous 
sulphate solution added, and the whole poured into 500 c.c. of cold water and: 
titrated with permangana.te. A blank determination should always be made at 
the same time on 50 c.c. of water free from organic matter. 

The results are expressed in the form of an ** oxygen ratio ” by dividing the 
number of c.c. of permanganate used in the first determination by the number 
required by an equal volume of the water in the chromic acid method. In general 
this ratio is in the form of a fraction less than unity. 
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'in the investigation, the aath(» a|>plied this process to the examination oi 
natural waters which oonsnmed a large aanoant ot oxygen, bnt whieh were hnom 
to be free from sewage contamination, uid also to filtered city sewage in yariotle 
degrees of dilation. The resnlts obtained with these ‘'peaty" waters are given 
below, the colour being those of Leed’s nesslerized ammonia scale. 


Boston tap-water (July 24, 1897) ... 

Colour. 

Ratio. 

0-3 

0-656 

II II (January 24, 1898) 

0-7 

0-646 

,1 „ (March 11, 1898) 

0-48 

0-649 

Colour standard (a) 

5-00 

0-833 

II II (5) ... ... ... ... 

1-8 

0-689 

Beservoir Orange, Mass. ... 

0-58 

0-669 

„ Athol „ (full of alges) 

— 

1-132 

II 11 II (filtered) 

1-7 

0-760 

Infusion of dried leaves 

about 10-0 

0-656 

Solution of humus in ammonia 

— 

0-692 


Of these samples, the author remarks that the Boston tap-water is a typical 
brown surface water, and that the colour standards (a) and (b) were very dark- 
coloured swamp waters dilated. 

The ratios obtained with sewage were about the same as those given by Barnes 
for nitrogenous substances : 


Sewage from Marlboro (filtered, old) 0 543 

„ „ Boston (decanted, fresh) 0-389 

(a) Filtered sew^e, Hereford Street, Boston 0-470 

(b) Sewage (a) diluted with 5 vote, of distilled water ... 0-490 

(c) .. (a) » 10 „ „ ... 0-460 

Well contaminated with sewage 0-449 


From these results it is seen that peaty waters give a ratio above 0-600, whilst 
sewage and waters contaminated by sewage give a ratio below 0-600, which appears 
to be the dividing-line between the ratios of animal and vegetable origin. Moreover, 
the ratio is practically constant if the organic matter does not alter in character, 
however much the amount present may vary. 

As a further test of the applicability of the process, two samples of water were 
prepared: (a) Containing considerable colouring matter of vegetable o rigin , but 
known to be free from sewage ; (b) consisting of distilled water contaminated with 
sewage. The amount of oxygen consumed in the permanganate process by these 
samples was nearly identical (a = 0-2387 and 5 = 0-2376 parts per 100,000), but the 
ratios differed widdy — a = 0-827, and 5=0-372. 

The method was also tried on a well-water which appeared suspicious from the 
amount of oxygen consumed in the permanganate test. The ratio obtained was high 
— ^viz., 0-957 — and from this the author concluded that infiltration of surface-water 
carrying vegetable substances, and not sewage, was the cause of the organic matter, 
a conclusion which was subsequently confirmed by an examination of the well. 

C. A. M. 
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Detection of Cotton » Sesame, and Arachie Oils in Olive-oil. M. Tortelli 
and B. BuggerL {Chem. ZeiL, 1898, xxii., 600.) — The authors find that by a still 
further modification of the process they have already described (Analyst, zziii., 179) 
for the detection of cotton-oil in olive>oil, they are able in one operation to discover 
the presence of sesam^ and arachis, and even to determine the proportion of the 
latter. Twenty grammes of the sample are saponified with 50 c.c. of alcoholic 
potash (120 grammes in 1 litre of 90 per cent, spirit) on the water-bath ; a few drops 
of phenolphthalein are added, and the liquid is neutralized with 10 per cent, acetic 
acid. Two hundred c.c. of a 10 per cent, solution of lead acetate and 100 ac. of 
water are then heated to the boil in a wide-necked fiask, the soap solution is run in 
gradually, and the whole is shaken for ten minutes in boiling water. When the 
lead soaps have all adhered to the walls of the fiask, the clear liquor is poured off, 
the insoluble matter washed three times with 200 c.c. of water at TO"* or 80% cooled, 
dried with filter-paper, and extracted for twenty minutes with 220 c.c. of redistilled 
ether under a reflux condenser, with occasional agitation. The flask is next placed 
in running water for half an hour to allow the insoluble lead salts of the solid fatty 
acids to settle; and then the ethereal liquid, with as little of the precipitate as 
possible, is run through a filter into a separatory funnel, and the residue extracted as 
before with 100 c.c. of warm ether. The filtrate is decomposed with 160 c.c. of 
20 per cent, hydrochloric acid, the aqueous portion drawn off, and another, or even 
a third, 100 c.c. of acid are added till the whole of the lead chloride is removed. 
The ether is washed twice with 150 c.c. of water, filtered, and distilled until 
15 or 18 c.c. of liquid acids are obtained. Five or six c.c. of this residue are tested 
with silver nitrate for cotton-oil as previously described (loc. cit.), while the remainder 
is shaken with an equal volume of strong HGl and 2 drops of a solution of furfur- 
aldehyde (1 gramme in 100 c.c. of 95 per cent, alcohol). In the presence of even 
1 per cent, of sesamc-oil, the acid becomes red, the depth of colour being in propor- 
tion to the amount of the impurity. Under these conditions, both the Becchi test 
for the cotton-oil and the Baudoin test for the Besam4-oil are absolutely charac- 
teristic, since neither reaction is given by any other edible oil that may exist in the 
original specimen. 

The rest of the insoluble lead soaps are then brought on to the filter, and the 
flask and precipitate washed with ether till all soluble matter is removed. The paper 
is pierced, its contents rinsed into a separatory funnel by means of ether, the liquid 
is made up to about 220 c.c., the fatty acids are liberated with 20 per cent. HCl 
as above, washed with water, filtered, and the solvent completely distilled off. 
One hundred o.c. of 90 per cent, alcohol and 1 drop of weak acid are added, the 
flask is closed with a c<;u‘k bearing a thermometer, and the whole is shaken on the 
water-bath until the temperature reaches about 60” G. and a clear solution ig 
produced. The flask is then placed on a sheet of white paper, and if the oil contains 
even less than 5 per cent, of arachis, as the liquid cools very fine glittering needles of 
lignoceric acid are deposited, which soon collect into clusters, together with a larger 
quantity of thin mother-of-pearl-like plates of arachidic acid. With the solitary 
exception , of cotton-oil, when treated in this manner, other oils give no precipitate, 
at least during several hours’ standing r and the deposit from cotton-oil cannot be 



m 


THE ANALYST. 


mistaJken for that from aracbis, as the former is amorphous and quite opaque. The 
temperature at which the crystals begin to appear depends on the proportion of 
arachis present, so that the thermometer affords a rough means of estimating the 
amount of impurity, as shown by the following table : 

First crystals 

appear C* 85-^8 31-^3 28-30 25-26 22-24 20*5-21 -6 18-20 16-17 

Percentage of 

arachis ... 100 60 50 40 30 20 10 5 

For a more accurate determination of the arachis oil, the liquid is allowed to 
rest at 15* or 20* for three hours, the crystals are collected on a filter, washed three 
times with 10 c.c. of 90 per cent, alcohol, then with 70 per cent., and dissolved in 
boiling absolute spirit. The solvent is distilled off, the residue mixed with 100 c.c. 
of 90 per cent alcohol, heated to 60* with a drop of very weak HCl, and crystallized 
once more. (This recrystallization is only necessary in the presence of cotton-oil, 
which also contains a solid fatty acid but slightly soluble in cold 90 per cent, spirit ; 
nevertheless, as the process is not much trouble, it is safer always to employ it, in 
order to ensure the absolute purity of the arachis acids.) After three hours the 
crystals are filtered, washed three times with 10 c.c. of 90 per cent., then completely 
with 70 per cent, alcohol, dissolved in absolute alcohol, evaporated in a tared basin, 
dried at 100* C* for one hour, weighed, and their melting-point observed. As the 
solubility of the two acids is different, and depends on the temperature of the liquid, 
the amount given in the annexed table must be added to the actual weights ; and 

5 

then, on multiplying by Q.Q^g» the percentage of earthnut-oil in the 20 grammes of 
olive-oil originally taken will be obtained : 

Ten perftture of 90 jier cent. Alcohol. 

Weight of Mixed Araohie Acids. < 

* 1 . 5 ^ 17 * 5 “. 20 “. 

Between 2-70 and 0’50 gramme . . . 0'070 0-080 0-090 

„ 0-47 and 0-17 „ ... 0 060 0-060 0-070 

Less than 0-11 0-033 0 040 0-045 

In the concluding portion of their article, the authors discuss the figures quoted 
by previous investigators (especiaUy Benard) regarding the solubility of “ arachidic 
acid” in 90 per cent, alcohol; they confirm Kreiling’s statement that the crystals 
deposited from spirit of this strength really consist of two acids of the series 
— ^true arachidic acid, C2oH4o02> and lignoceric acid, 02.114^02 ; and they append a 
table giving the melting-points and solubilities of the mixed acids at various 
temperatures. As the result of a number of tests on araohis-oil coming from 
difierent localities, they find that the proportion .of. these acids always ranges 
between 4*S0 and 5*40 (mean 4-80) per cent., and the melting-point of the mixture 
lies between 74’ and 75° G. They also record the effect of their process when 
applied to oliveoil containing sesam4, rape, cotton, and maize oils, as well as the 
dMerent proportions of arachis mentioned in the first table reproduced above, 
proving that the latter may be determined to within 2 per cent, of the amount 
actually present. F. H. L. . 
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Estimation of Araohis in Oil-Mixtures. F. Jean. {Bev, Chim, Ind., 1898, 

182; Les Corps Gras, 1898, xxiv., 853; through Chem, Zeit Bejp., 1898, 179.) — 
Ten grmnmeB of the sample are heated to 110*’ C. in an enamelled iron dish, 
8 grammee of caustic potash dissolved in 3 or 4 c.c. of water and 5 o.c. of alcohol 
(36%) are added, and the mixture is stirred with a metal spatula till the soap is dry. 
After cooling, it is mixed in a flask with 100 c.c. of alcohol which has previously 
been saturated at ll*" or 12'’ C. with the potassium salt of arachidic acid. The mass 
is heated xmder an inverted condenser, then cooled and set aside at IS*’ for twelve 
hours. The insoluble matter is Altered off, dried by pressure in paper, placed in 
the flask again, and once more treated with saturated alcohol of 36% exactly as 
before. When it has stood for another twelve hours, the potassium arachidate is 
Altered, pressed in paper till dry, and decomposed with 50 c.c. of boiling weak 
hydrochloric acid. The liberated arachidic acid is dissolved in about 10 c.c. of 
petroleum spirit, washed with warm water, evaporated at 100“, and weighed. Edible 
arachis-oil contains as an average 4*55 per cent, of arachidic acid, and its melting- 
point should be at least 72“ G. 

(See also preceding abstract.) F, H. L. 


A Method of analysing Oxidized Oils. W. Fahrion. {ZeiU atigetv, Chem., 
1898, 781-785.) — From 2 to 3 grammes of the oxidized oil are saponiAed with 10 c.c. 
of 8 per cent, alcoholic potash on a boiling water-bath. The alcohol is evaporated, the 
soap dissolved in hot water, and the solution decomposed with hydrochloric acid in a 
separatory funnel, shaken with 25 c.c. of petroleum spirit, and allowed to stand over- 
night. As the non-volatile acids are all contained in the petroleum layer, it is 
unnecessary to shake out again the aqueous layer with petroleum spirit. After 
running off the lower liquid the petroleum layer is withdrawn, leaving the oxy-fatty 
acids in the funnel. If their quantity is considerable, they may enclose unoxidized 
fatty acids, and it is therefore advisable to dissolve them in a dilute solution of soda 
or ammonia, and repeat the treatment with petroleum spirit after acidifying with 
hydrochloric acid. 

The united petroleum spirit extracts are evaporated, and the residue, consisting 
of the unoxidized fatty acids and unsaponiAable matter, dried to constant weight (1). 
It is then dissolved in 25 o.c. of 90 per cent, alcohol, and titrated with seminormal 
alkali, the milligrammes of KOH being calculated on the original oil. The number 
thus obtained, which the author terms the inner saponiAcation value,” furnishes a 
measure of the non-volatile and unoxidized fatty acids. 

The neutral alcoholic solution is extracted with petroleum spirit, the extracts 
washed with alcohol, the petroleum spirit evaporated, and the residue of unsaponiA- 
able matter dried and weighed (2). 

The difference between (1) and (2) gives the quantity of non-volatile fatty acids, 
whose molecular weight can be calculated from the inner saponiAcation value. 

The oxy-fatty acids left in the separatory funnel are dissolved in hot alcohol, 
the solvent evaporated, the residue dried to constant weight, ignited, the ash 
deducted, and the difference taken as the oxy-fatty acids (3). 
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The sum of 1 + 3 gives, the Hehner value. 

The following results were thus obtained with oottonseed-oil and three oxidation 
products, which were prepared by exposing the oil on wash-leather for eight and twelve 
days respectively. The leather was cut into fragments, and extracted with cold 
petroleum spirit, furnishing products A and B. The second leather still contained 
a considerable amount of products insoluble in petroleum spirit, which were sub- 
sequently extracted from it with cold ether (B^). This was a thick yellow oil, soluble 
in alcohol 


Iodine value 

Cottonmed. 

108-8 

A. 

56*4 

B. 

46-3 

B,. 

29-1 

Acid value... 

2-2 

13-3 

13-8 

33-4 

Saponification value ... 

190-4 

223 1 

227-5 

271-3 

Inner saponification value 

186-9 

128-8 

128-9 

74-4 

Hehner value 

94-22 

85-34 

83-62 

74-20 

Unsaponifiable matter, per cent. 

1.10 

1-11 

1-28 

0-72 

Oxy-fatty acids, per cent. 

0-27 

20-70 

19-43 

37-72 

Non-volatile fatty, acids per 
cent. ... 

92-85 

62-53 

62-91 

35-76 

Molecular weight of fatty acids 

278-1 

276-2 

273-2 

269-1 

Melting-point of fatty acids 

35-36” 

45-46” 

46“ 

51” 


With regard to these results, the author points out that the fact that volatile 
acids are produced during the oxidation process is shown by the decrease in the 
Hehner and inner saponification values. The increase in the amount of unsaponifi- 
able matter in B is only apparent since B and B^ are both fractions of the same 
oxidation products, and the greater proportion of unsaponifiable matter was removed 
by the preliminary treatment with petroleum spirit which gave B. 

The general conclusion arrived at on this point is that during the oxidation of 
fats and oils the unsaponifiable matter remains intact, and new substances are not 
farmed from it. 

Unlike the oxy-fatty acids of liver-oils {Zeit, angew. Clievh, 1891, 643), those of 
cottonseed-oil are completely soluble in ether. 

The foregoing method of analysis affords a means of examining the course of 
oxidation during the drying of linseed-oil, and is also applicable to the examination 
of unoxidized fats and oils, as is seen in the following examples : 


Saponification value 
Inner saponification value 
Hehner value 
U nsaponifiable matter 
Oxy-fatty acids 
Non-volatile fatty acids 
Molecular weight of fatty acids 


Ox-tallow. 

Olive-oil. 

Batter-fat. 

193-9 

• 188-4 

226-9 

193-8 

188-1 

185-2 

95-58 

95-26 

87-60 

0-11 

0-98 

0-24 

0-13 

0-18 

0-14 

95-34 

94-07 

87-22 

275-0 . 

280-1 

263-7 


From these results, it is manifest that when, as in the case of tallow and olive- 
oil, the total saponification and inner saponification values are nearly identical, the 
amount of volatile or of oxy-fatty acids must be insignificant. 

Butter-fat, on the other hand, by reason of its volatile acids, shows a considerable 
difference (40*7) between the two values, and the Beichert-Meissl value (86*3 for 
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5 grimes) can be calculated from this difference. This calculated value is higher 
thah the normal, owing to the fact that the Beichert value only represents a portion 
of the total volatile acids. 

In the case of wool-fat, a modification of this method is said to have given very 
satisfactory results, with regard to which the author promises a future communication. 

C. A. M. 


INORGANIC ANALYSIS. 

The Aoouracy of Gold Assay. J. Loevy. (Chem. Zeit.^ 1898, xxii., 609.) — 
It was recently stated before the Chemical and Metallurgical So^ciety of South 
Africa that the fusion and cupellation method of determining gold is only accurate 
provided the whole of the metal exists in the sample in the free state ; but that if 
some of the gold is present as a soluble salt, the results are 30 or 40 per cent, 
too low. To investigate this point, infusorial earth was moistened with about 
0*2 per cent, of gold chloride or the double chloride of gold and sodium, dried at 
110® C., mixed with the flux (sodium carbonate, litharge, borax, and Bochelle salt), 
and submitted to the combined fusion and cupellation process in the usual manner. 
Employing about 01 gramme of gold, the figures varied from 95*8 to 98*3 per cent, 
of the theoretical yield ; and the author considers the deficit to be due simply to 
the fineness of the kieselguhr, which caused loss of gold by formation of dust. He 
believes that the process always gives 98 per cent., more frequently 99 or 100 per 
cent, of the gold actually present ; and as the test can be carried out on 300 or 
500 grammes of material, it cannot be advantageously replaced by wet analysis. 

F. H. L. 


Detection and Estimation of* Calcium Hydroxide in Set Portland Cement. 
N. N. Ljamin. {ZaiJ, Imp, Bussk. Techn. Obschtsch., 1898, xxxii., 75; through Cfiem. 
Zeit, Bep.f 1898, 178.) — In thin sections of set Portland cement examined by trans- 
mitted light, glittering crystals are often to be seen, which appear dark under the 
polariscope with crossed Nicols, and which, dissolving in hydrochloric acid without 
etfervescenqe, and also in 10 per cent, sugar solution, must be either calcium 
hydroxide or a strongly basic silicate. The author has succeeded in isolating some 
of this material &om cement seven years old ; it formed hexagonal and rhombic 
crystals, and agreed goniometrically with crystals of slaked lime. On analysis it 
gave HgO, 25*4 per cent. ; CaO, 73*4 per cent. ; insoluble in HCl, 0*5 per cent. ; .its 
specific gravity was 2*18 to 2*20, or a little higher than the normal (2*07 to 2*08). 

To estimate the calcium hydrate, the set cement is ground until its particles are 
smaller than these crystals. It is then passed through a sieve into a Hauenschild’s 
apparatus, and treated with a mixture of benzene and methylene iodide having the 
specific gravity 8*34 ; the vessel being placed under the receiver of an air-pump to 
remove air-bubbles, which would prevent the heavier portions from sinking. The 
calcium hydrate that rises to the surface is collected on a filter, further quantities 
of the same liquid mixture are added to the residual cement till all the floating 
matter is recovered ; and finally the lime is washed with benzene and ether, dried 
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at 120"* 0., brushed off the paper into a tared watch-glass, and weighed. As the 
product may be contaminated with fragments of coke, etc., it can be treated ag^n hi 
the Hauenschild apparatus with a mixture of benzene and methylene iodide having 
a specific gravity lying between 1*0 and 2*0; but the amount of carbon rarely 
exceeds 1 per cent, of the total mass. The lime usually contains a little more (25 or 
26 per cent.) volatile matter than corresponds to the formula CaH 202 ; and about 
1*5 per cent, of alumina is present, but no silica; in fact, the foreign ingredients 
only cause the yield of calcium hydrate to be roughly 0*5 per cent, too high. 

Another method of arriving at the same result depends on the fact that calcium 
hydroxide only loses its water of constitution at 460“ or 480“ 0., whereas the other 
substances in set Portland cement part with their water of hydration at 160“. One 
sample is heated for two or three hours at 180“ or 200“ ; in another the carbon 
dioxide is determined ; and in a third the total volatile matter. Deducting the CO 2 
and the loss on heating to 200“ from the latter, the amount of water in the calcium 


hydroxide is left; and by employing the coefiicient the proportion of 

free lime is given. The two processes yield closely concordant figures. F. H. L. 


The Determination of Potash without the previous removal of Iron, 
Calcium, etc. C. O. Moore. {Jour, Amer, Chem, Soc,^ 1898, xx., 340-343.) — This 
is based on the fact that it is possible to dissolve ferric, aluminic, and other chlorides 
in acidulated alcohol after previous conversion of the potassium into the ordinary 
compound with platinic chloride. 

The substance is dissolved by the usual digestion with acid, the excess of the 
latter removed, and the residue and insoluble matter filtered off. Platinic chloride 
is added to the filtrate, which is then evaporated nearly to dryness on the 
water^th in the usual determination. From 15 to 20 c.c. of the acidulated 
alcohol are added, and the whole allowed to stand for two or three minutes with 
occasional stirring. The crystalline platinum potassium salt, and part of the neutral 
sulphates, sodium chloride, etc., remain undissolved, while the excess of platinic 
chloride, and the chlorides of iron, aluminium, etc., pass into solution. The insoluble 
residue is washed, first, with the acidulated alcohol, and then with the Lindo 
ammonium chloride solution, until the sulphates, sodium chloride, etc., are washed 
out. The ammonium chloride is then removed by washing with 85 per cent, alcohol, 
and the pure potassium chlorplatinate salt left on the filter is dried and weighed 
as usual. 

The acidulated alcohol is prepared by passing dry hydrochloric acid gas into 
cool 90 per cent, alcohol until 1 c.c. of the latter neutralizes about 2^ c.c. of norxhal 
potash. Some ethyl chloride is formed, but most of the gas remains in solution in 
an uncombined state. The solubility of potassium platinic chloride in this liquid is 
about 1 in 60,000 at 80“ C. The results obtained by this method in experiments on 
the ash sample used by the Asl^ociation of Official Agricultural Chemists in 1897 
varied on the average 0*01 per cent, from the result found by the association. 

C. A, M. 
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Oolorimetrio SBtimation of the Density of Chimney Smoke. P. Fritsache. 
{Zeit* cmaL Chem,^ 1898, Kxxvii, 92-94.) — A small glass filter tube similar to those 
used in gravimetric determinations of sugar is loosely packed with 2 grammes of 
cellulose, and is connected by means of indiarubber tubing with another glass tube 
sufficiently long to project a little way into the interior of the chimney when intro- 
duced through a hole in the wall. By means of an aspirator attached to the other 
end of the filter- tube, from 10 to 20 litres of the gases are drawn through the 
cellulose. The tube is then wiped out with a clean portion of the cellulose, and 
the whole of the latter shaken in a stoppered flask with 200 c.c. of water, until it 
becomes a uniformly coloured grey pulp. This is transferred to a round-bottomed 
test-tube (40 to 50 mm. in diameter), and the amount of soot estimated by comparing 
the colour with those of a standard colour scale. 

This colour scale is prepared by shaking 2 grammes of cellulose mixed with 
different proportions of soot (from 5 to 30 milligrammes) in 200 c.c. of water, and 
comparing the colour of the pulp in the manner described above with that of discs 
tinted to various shades with Indian ink. Once standardized, the discs are pasted 
on to cardboard, and a note made of the amount of soot to which they correspond. 

C. A. M. 

APPARATUS. 

Pipette with Automatic Adjustment. H. Bremer. {Zeit, fur UnteniLch. der 
Nah7\ und Genu$$7nittel, 1898, 318.) — The pipette consists of two parts — the measur- 
ing tube, or pipette proper, and the stopcock attachment. The measuring 
tube has the usual two tubulures, which are of equal dimensions, and 
terminate in very small orifices; it is so constructed that it shall hold 
exactly the required quantity of fluid when quite full from end to end ; by 
means of a caoutchouc stopper it is attached to the other part of the 
apparatus, as shown in the figure. To fill the pipette, the point is dipped 
into the fluid, the stopcock opened, and the fluid sucked up until it over- 
flows at the upper orifice of the measuring tube, when the stopcock is 
shut oft The liquid will, of course, continue to overflow until equilibrium 
is re-established between the inner and the outer pressure. The pipette 
is discharged by turning on the stopcock. Fluids can be measured much 
more exactly by this pipette than by the ordinary form, since the measure- 
ment is quite independent of errors^ of reading off. The pipette can be 
made of any size or to suit any specific purpose. For measuring corrosive 
liquids, it is recommended that the apparatus be blown in one piece. 

H. H. B. S. 
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New Apparatus for the Determination of 
Nitrogen by Kjeldahl’s Method. H. Bremer. 

{Zeit. fur Untersiich, der JVafcr. und Oenussmittel, 
1898, 316.)— In this apparatus, the same flask is 
used for the digestion in hot sulphuric acid as for 
the distillation, thus obviating the necessity of 
transferring from one vessel to another. The flask 
is of about 250 c.c. capacity, and has a long neck 
35 mm. wide. The digestion in this flask is said 
to occupy scarcely any longer time than in the 
flask usually employed for the purpose. As soon as 
the digestion is completed, the flask is cooled and 
100 c.c. of water added cautiously, a little at a 
time, to prevent boiling. The flask is then again 
cooled and attached to the rest of the apparatus as 
shown in the figure. The soda solution is intro- 
duced through the funnel and the distillation 
carried out by means of a current of steam. The 
apparatus can also be used for the determination 
of ammonia by distillation with magnesia or barium 
carbonate, H. H. B. S. 


Apparatus for 
the Extraction of 
Liquids with Im- 
miscible Solvents. O. Foerster. {Chem. Zeit», 1898 1 
xxi., 421.) — This apparatus, which is sufficiently ex- 
plained by the accomapnying diagram, is primarily in- 
tended for the extraction of unsaponified matter from 
soap solutions, and it is capable of recovering 99*97 
per cent, of a neutral substance (cholesterin) present in a 
stearin soap within a period of four hours. A small 
quantity of aqueous liquid gradually collects in B, which 
must be removed at intervals, while the ethereal solu- 
tion finally requires four or five washings with water. 
The syphon c should not extend into the liquid in B. 

F. H. L* 

APPOINTMENT 

Mb. W. Lincolne Sutton has been appointed Public 
Analyst for East and West Suffolk, Ipswich, and Bury 
St. Edmunds, in succession to the late Mr. James Napier. 
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NOTE ON THE EXAMINATION OF LINIMENT OF CAMPHOB. 

By Norman Leonard, B.Sc., F.LC., and H. Metcalfe Smith, F.I.C. 

Liniment of Camphor has long been commonly known as Camphorated Oil,” but 
this synonym has only been made official in the British Pharmacopceia of 1898. The 
latter, as also the editions of 1867 and 1885, directs 1 ounce of camphor to be 
dissolved in 4 fluid ounces of olive oil, but no characters or tests for the finished 
preparation are given. Taking the specific gravity of olive oil as 0*9165, this being 
the mean of the limits (0*914 — 0*919) allowed for this oil by the Pharmacopmat 
it is easy to calculate that the liniment should contain 21*45 per cent, by weight of 
camphor. We have recently met with several specimens which were deficient in 
cainphor, one sample containing only 3 per cent, of this substance, and in two cases 
a mineral oil was found to have been substituted for olive oil. 

The amount of camphor present is most simply and accurately found by deter- 
mining the loss in weight experienced by the sample on heating. For this purpose 
3 to 5 grammes of the camphorated oil are heated for two hours at 120” C. in a fiat- 
bottomed dish or flask. Olive oil under the same conditions suffers a gain in weight 
of 0*15 per cent., and hence this figure should be added to the loss in weight on 
heating the sample, in order to obtain the true amount of camphor present. The 
results obtained by this method are very satisfactory, as will be seen from the follow- 
ing table, in which are given analyses of four solutions prepared by dissolving known 
weights of camphor in olive oil of 0*9164 specific gravity 



Camphor 

Olive Oil 

Camphor 

Lo9b on 

Corrected Loas 

Specific Gx«vity 


taken, 

taken, 

calculated, 

Heating, 

= Camphor, 

at 60" F. 


Crammea. 

GrammeB. 

per Cent. 

per Cent. 

> per Cent. 

(HgOat 60"=1). 

1 . . 

... 2-361 

76-918 

3-01 

2-93 

3-08 

0-9178 

2 . 

.. 6-846 

70-678 

7-04 

6-78 

6-93 

0-9196 

3 . 

.. 14-530 

68-912 

17-21 

17-10 

17-26 

0-9241 

4 . 

15-866 

54-146 

22-66 

22-38 

22-63 

0-9266 


An approximation to the amount of camphor may be made by determining the 
specific gravity of the sample, each per cent, of camphor, as may be seen from the 
results given above, raising the specific gravity by about 0*00045. The following 
formula may be used, it being remembered that the results obtained will be of little 
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•Wdua if oil having a specific gravity mooh differing from 0 U165 has been used in tbe 
{waparation of the sample 


Camphor per cent. 


specific gravity of saiiiple— 0*9166 
0*00045 “ ’’ 


Below are given the figures obtained from four specimens of Liniment of 
Camphor,” No, 1 being prepared by ourselves, and the remaining three procured from 
chemists and druggists. As already observed, the directions given by the Pltarina* 
oopcda correspond to the presence of 21*45 per cent, of camphor : 


1 

2 

3 

4 


Specific Gravity 
at 60 '. 

0*9264 

0*9255 

0*9257 

0*9264 


Oompbor from Lobs on 
Heating (corrected). 

21*35 

20*65 

20*46 

20*37 


Camphor calculated 
from Specific Gravity. 

22*2 

20*0 

20*4 

22*2 


As regards the presence of mineral oil, this is usually indicated by the marked 
bluish fluorescence of the sample. It may be further identified, and separated drom 
any vegetable oil which may also be present, by heating for some time with alcoholic 
potash, the liquid being afterwards diluted with water and filtered. The mineral oil 
remaining on the filter is washed with water, dried, and transferred to a weighed 
flask by means of a little ether, which is subsequently removed by evaporation. 

We are indebted to Dr. Thomas Stevenson for permission to make use of results 
obtained in his laboratory. 


THE RELATION BETWEEN THE SPECIFIC (GRAVITY AND THE 
INSOLUBLE FATTY ACIDS OF BUTTER AND OTHER FATS. 

By Norman Leonard, B.Sc., F.LC. 

The existence of a general correspondence between the specific gravity and the 
percentage of insoluble fatty acids yielded by butter and margarine is well known, a 
low specific gravity being, as a rule, associated with a high percentage of insoluble 
fatty acids, and vice versd. Occasionally, abnormal results are obtained, more 
especially the conjunction of a high percentage of fatty acids with a comparatively 
high gravity. It is obvious that no natural or necessary connection exists between 
the two analytical data, since the fats used to adulterate butter vary in character, 
and the rough correspondence actually observed is due to the fact that the usual 
adulterants (beef and mutton etc.) have approximately equal densities and yield 
the same proportion of insoluble fatty acids. The presence of a vegetable oil, such 
as cotton seed, cocoanut, or sesam6 oil, having a higher density than animal fats, 
but yielding nearly the same proportion of fatty acids, would be indicated by a 
departure from the usual relation. The investigation of the latter may, therefore, be 
of some value to the analyst. 

Four years ago I found, on examination of the analyses of thirty-three samples 
of butter, that the results might be very well represented by the formula y ~ ^(1-a?), 
where y is the percentage of insoluble fatty acids, x the specific gravity at 100“ F. 



F.*l)/aad the mean vi^ of ivltieb #is lotmd to he 

1*6. I have recently elainined the resolts obtained fcona thirty saihj^s 
tttolysed during the year 1897, and fonnd X; to have the mean valne 961^1*8. l^is 
close agreement with the pretioos result is interesting as showing &e constancy of 
the general character of the adnlterants em{doyed. The following table is calculated 
from the formula y 951(1 -x): 


Spsoifio Oravity at 100° F. Iniolnble 
(H.0 at 60° 7. = I ). Fatty Aoi4a. 
•8990 96-1 

•8995 95-6 

•9000 951 

•9005 94-6 

•9010 94-1 , 

•9015 93-7 

■9020 93-2 

•9025 92-7 

•9030 92-2 

•9035 91-8 


SpeoiSc Gravity at 100° F. laaoluble 
(H.0 at 60° F. = 1). Fatty Addfc. 
•9040 91-3 

•9045 90-8 

•9050 90-3 

•9056 89-9 

•9060 89-4 

•9065 88-9 

•9070 88-4 

. -9075 88-0 

•9080 87-6 

•9085 87-0 


Of the sixty-three samples examined, the percentage of insoluble fatty acids 
found by experiment differed from that calculated from the formula, 

By not more than 0^5 per cent, in thirty-&ve cases, or 56 per cent. 

By not more than l^O per cent, in fifty-four cases, or 86 per cent. 

There were only three cases in which a difference of more than 1^4 per cent, was 
observed, and in each of these the insoluble fatty acids were abnormally high. 

The results discussed above were obtained in the laboratory of Dr. Thomas 
Stevenson, to whom I am indebted for permission to make use of them. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

Detection of Cotton-Seed Oil in Lard by Means of Phytosterin. A. Bdmer. 
{ZeiL der Untersuch. der Nahi\ tind OeniLssmittelf 1898, 544.) — In two previous papers 
(Zeitfilr Uiitersicch, der Nahr, und Gennssmittel, 1898, 21, Analyst, xxiii., 42; ZeiL 
filr Untersiich. der Nahr, U7id Oenussmittcl, 1898, 81, Analyst, xxiii., 132) the author 
published a method for the extraction of phytosterin and cholesterin, and showed 
that the phytosterin of vegetable fats, particularly that of cotton-seed oil, possesses 
sufficient characteristic differences from the cholesterin of animal fats to enable small 
quantities of the former to be detected in the presence of the latter. He now applies 
this principle to the detection of cotton-seed oil in lard. 

The proof of the presence of phytosterin in cholesterin rests upon the melting- 
point and the crystalline structure of each body. The crystalline structure is, 
however, of itself sufficient evidence, should the quantity of phytosterin be too small 
to decidedly affect the melting-point of the mixture. The crystals of such mixtures 
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oODfist of short, appiurently roonded needles, in part attached to one another in 
tdesoope fashion. Experiments made by slow crystallization upon larger quantities, 
however, yielded crystals. in the form of three-sided prisms with flat ends. The 
Insults of the author's study of the melting-points of the two bodies have already been 
published (cf. Analyst, xxiil, 182). He now gives the results of a large number of 
observationB of the melting-points and crystalline form of various mixtures of lard and 
cotton-seed-oil, which show that admixtures of 8 to 4 per cent., and, under favourable 
conditions, even 1 to 2 per cent., of cotton-seed oil in lard can be detected in this way. 

The author claims that this mode of detection is easier and quicker of execution 
than the determination of the iodine number of the liquid fatty acids. 

H. H. B. S. 

Estimation of Glycogen in Meat Extracts. Lebbin. {Phami. Zeit,, 1898, 
xliii., 519; through Chem, Zeit, Bep,, 1898, 214.) — Twenty-five grammes of the sample 
are dissolved in 100 c.c. of water, mixed with 100 or 150 c.o. of a 4 per cent, solution of 
caustic potash in 90 per cent, alcohol, and allowed to rest for one or two hours. The 
precipitate is filtered off, washed with 90 per cent, spirit, dissolved off the paper with 
50 c.c. of water, and the solution faintly acidified with weak hydrochloric acid. It 
is next precipitated with about 10 o.c. of a solution of potassium mercuric iodide, 
filtered after half an hour, and the insoluble matter washed with hot water. From 
the filtrate the glycogen is thrown down on the addition of an equal volume of 95 
per cent, alcohol, collected on a tared filter, washed with alcohol and ether, dried 
and weighed. The double mercuric iodide is prepared by dissolving 20 grammes 
of mercuric chloride in 800 c.c. of water, mixing with 20 grammes of potassium 
iodide also dissolved in 100 c.c., and adding more mercuric chloride as long as the 
precipitate continues to disappear. F. H. L. 


ORGANIC ANALYSIS. 

The Characteristics of Olive-Kernel Oil. O. Klein, {Zeit, afigew. Chem., 
1898, 847-850.) — According to Benedikt and other authorities, this oil differs from 
olive oil in having a sharp and bitter taste and a dark green colour, and in being 
readily soluble in glacial acetic acid and alcohol on account of the large percentage of 
free acids which it contains. 

The author finds that this curious difference between the oils extracted from 
different parts of the same fruit is largely to be attributed to the manner in which 
the oil is obtained. After crushing the fruit so as to leave the stones intact, the mass 
is subjected to* more or less complete expression in bags of esparto grass. The 
residual mass {bagasses) is left aside for a considerable time, often weeks, and is 
subsequently ground again and expressed or extracted. Under these circumstances^ 
it is not surprising that considerable oxidation takes place in the moist mass, and 
that the oil frequently contains as much as 50 to 60 per cent, of free fatty add, and 
is of a dark colour from the oxidation of the chlorophyll of the fruit. 

A specimen of kernel oil thus obtained gave the following results on analyds : 
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Speeific gravity, 0*9277 ; iodine value, 71*57 ; saponification value, 190*5 ; free fatty 
aeidf 71*12 per cent. 

The author prepared speoimens of the pure kernel oil by hot and odd expression, 
and obtained the following analjrtioal results with them : Specific gravity, 0*9186 to 
0*9191 ; iodine value, 86*99 to 87*78; saponification value, 182*3 to 188*8 ; free acids, 
1*00 to 1*78 ; refractive index, 1*4682 to 1*4688. 

From these results it appears that the specific gravity and iodine value of pure 
olive-kernel oil are somewhat higher than is usually the case with olive oil. Only in 
exceptional instances and with oil obtained from such varieties as Seville, Cordova, 
and Manuzanilla olives, is so high an iodine value given by olive oil. The saponi- 
fication value is rather lower and the percentage of free acid higher than in olive oil. 
The percentage of free acids in the oil obtained from sound fresh fruit varied from 
0*4 to 0*8 per cent., and the author attributed the difference to oxidation during the 
time which elapsed between the removal of the endocarp and expressiqp of the oil. 

In order to determine whether the presence of kernel oil in olive oil caused any 
depreciation in the latter, experimental mixtures were prepared in 1891 and 1892, 
and preserved in well-stoppered bottles in the dark until 1898. The samples showed 
scarcely any change in colour, taste, or smell, and the amount of free acids had only 
increased by about 0*2 per cent. 

The author examined a specimen of olive-kernel oil by Hazura’s method, and 
found it to contain 9*7 per cent, of solid fatty acids (consisting of 40 per cent, of 
stearic acid and 60 per cent, of palmitic acid). The liquid fatty acids were found 
to consist of oleic and linolic acids. Arachidio acid was not detected in the solid 
fatty acids. 

The general conclusions arrived at from the research were : 

1. The characteristics hitherto assigned to olive-kemel oil are really those of 
bagasses oil. 

2. The physical and chemical characters of pure olive-kernel oil are very similar 
to those of olive oil. 

8. Olive-kernel oil is as stable as olive oil, if proper precautions are taken. 

4. It can be mixed with olive oil without ill effects, and there is no reason why 
the stone and the fruit should not be crushed and pressed together. C. A. M. 


Separation of Unsaturated from Saturated Fatty Acids. K. Farnsteiner. 
{Zeit. filr Unters'nch, der Nahr, und Genmsmittel, 1898, 390.) — The author's method 
is founded upon the fact that warm benzene dissolves the lead salts of the solid as 
well as the liquid fatty acids, but that on cooling, the salts of the solid fatty acids 
crystallize out almost completely, leaving the salts of the liquid fatty acids in solution. 
0*6 to 1 gramme of fat is saponified with alcoholic alkali in an Erlenmeyer flask, the 
solution neutralized with acetic acid, using phenolphthalein as indicator, the alcohol 
almost completely expelled by evaporation, the soap dissolved in about 100 c.o. of 
boiling water, and precipitated with about 30 c.c. of a boiling solution of lead acetate 
containing about 1 gramme of the salt. By agitating the flask in cold water in the 
usual way, most of the lead salts are separated from the fluid in a compact mass. 
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After complete cooling, the filtrate is removed by decantation through a moistened 
filter, leaving the bulk of the lead salts in the fiask. This, as well as the small 
quantity on the filter, is then washed with cold water, after which that upon the 
^ter is washed back into the flask. The flask is now placed upon a bath of boiling 
water, when in a short time the lead salts will be found to melt together into a 
compact mass. By agitating the flask as it cools, any remaining crystals of the lead 
salts can be made to adhere to the sides of the flask, and the liquid can then be 
poured off clear. The salts are now as far as possible dried by means of a roll of 
filter^paper, and are then dissolved in 50 c.c. of moderately warm benzene. The 
solution is allowed to stand for about fifteen minutes at the temperature of the 
laboratory, in order to obtain a coarse crystalline separation, and is then kept for 
two hours at 8" to 12* C, 

The filtration is conducted in the following manner : The flask is closed by a 
tight-fitting cork, through which two glass tubes pass, one a straight piece about 
10 cm. long, reaching about 1 cm. into the flask, and the other bent in the form of 
a syphon. Into the open end of the bent tube inside the flask is fixed a moderately 
thick wad of cotton wool, free from fat, extending a few millimetres outside the 
orifice. The short vertical tube is connected with a caoutchouc ball. By compress- 
ing the air within the flask by means of the ball, the liquid is forced through the plug 
of cotton-wool up the bent tube, and cem be collected in a flask placed to receive it. 
When the liquid has been thus removed, the cork is lifted, and about 10 c.c. of benzene, 
at a temperature of about 10* C., is run into the flask. This is agitated with 
the precipitate, and then removed by compressing the caoutchouc ball as before. 
Twenty-five c.c. of benzene are then added, the bent tube lifted out of the liquid, the 
benzene heated to boiling to dissolve the precipitate, then cooled for one hour at 
8* to 12* C., and removed by filtration through the plug as before. This operation is 
repeated yet again with 25 c.c. of benzene, altogether from 120 to 130 c.c. of benzene 
filtrate and washings being obtained. 

For the separation of the liquid fatty acids, the filtrates are shaken in the usual 
way with an equal volume of 10 per cent, hydrochloric acid, until the salts are 
completely decomposed, and after two washes with water, the solution of the fatty 
acids is filtered through wadding and distilled in a current of hydrogen. 

For the separation of the solid fatty acids, 25 to 30 c.c. of benzene are added to 
the lead salts in the flask, the bent tube lifted above the level of the fluid, and the 
benzene heated for a short time to the boiling-point. The flask is then removed from 
the water-bath, and the pressure-tube closed with the finger, causing air to enter 
through the cotton-wool plug owing to the condensation of the benzene vapour. Most 
of the liquid in the tube and plug is thus sucked back into the flask. The plug is 
then withdrawn and thoroughly extracted by boiling in a test-tube several times with 
a few c.c. of benzene. Finally, the lead-salts are decomposed by heating the benzene 
solution for fifteen minutes with a 10 per cent, hydrochloric acid solution, and the 
same treatment pursued as in the case of the liquid fatty acids, except that the use 
of hydrogen in the distillation of the benzene is omitted. 

In the case of the separation of free fatty acids, the author converts them into 
the lead salts by means of hydrated lead oxide, prepared by precipitating lead acetate 
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wHb sodium hydrate, washing with water, alcohol and ether, drying at a gentle heat, 
and reducing to a fine powder. For 1 part by weight of the solid fatty acids, about 
0*4 part of the hydrated lead oxide are required, and for 1 part of the liquid fa4ty 
acids about 0*2 part. An excess of the hydrated lead oxide is without influence 
upon the results. 

The following results show the degree of accuracy obtainable : 



Quantity 


{ 1 

i OQ ' 

Liquid Acids. 

Solid Acids. 


No. 

in 

Grammes 
taken 
for the 

C.c, of 

©O' 

1 ! 






Benzene .0 .-g 





Remarks. 


used. 

1 

J 8 

Taken, 

Found, 

Taken, 

Found, 



Analysis. 


' 

^ i 

per cent. 

per cent. 

per cent. 

1 per cent. 


1. 

0-7260 

120 

4 i 

19-1 

17-45 

80-9 

82-4 

Old oleic acid. 

‘J. 

0-6646 

120 

4 ! 

2r35 

22-4 

78-66 

77-5 

Ditto. 

3. 

0-9165 

100 


33-76 

30-8 

66-25 

67-9 

DittOf first filtrate 


0-9104 






1 

allowed to stand 
overnight. 

4. 

150 

3 i 

44-0 

42*5 

56-0 

. 

i Ditto. 

5.' 

0-6456 

100 

3 

47-1 

45-05 

52-9 

54-7 

j Liquid acid from 




1 


1 



1 olive oil. 

6. 

0-6190 

90 

3 

61-2 

1 48-8 

48-8 

48-7 

1 Ditto, first filtrate 


0-4960 







j allowed to. stand 
overnight. 


100 

3 

66-8 

; 65 8 

43-2 

43-3 

; Old oleic acid. 


0-6333 

: 125 

^ 3 . 

59-5 

; — 

40-5 

39-4 

Liquid acid from 









cotton oil. 

a 

10. 

0-5799 

0-7834 

. 110 
90 

3 

2 

60-6 

91-0 

61-0 1 

1 39-4 

1 , 9-0 

1 

39-4 ; 

10 8 1 

j r Freshly prepared, 
n almost pure oleic 
( acid. 


The author then developes the following argument, that the percentage of 
unsaturated fatty acids in a mixture of fatty, acids or in a fat can also be ascer- 
tained by calculation from the iodine number of the mixture and the iodine number 
of the liquid portion of the fatty acids, without it being neoessary, as stated by 
Twitchell (Analyst, 1895, 165) to determine approximately the quantity of the latter. 

Let J be the iodine number of the substance, and the iodine number of the 
liquid portion of the fatty acids. 

Then, since departs by weight of iodine correspond to 100 parts by weight of 


100 


the liquid fatty acids, it follows that 1 part by weight of iodine corresponds to 

*'1 

parts by weight of the liquid fatty acids. The quantity of iodine (J) absorbed by 


100 parts by weight of substance consequently corresponds to 


lOOJ 

Ji 


parts by weight 


lOOJ 


■ of the liquid fatty acids. The formula ~ therefore gives the percentage of liquid 


fatty acids in the subetanoe. 

The iodine number of a sample of lard, for example, is 54, and the iodine 
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HUmbet of the liquid portion of the fatty acids is 90/ The >aample will contain 
100 y 64 

— gjj — liquid — unsaturated fatty acids. 

The accuracy of this method is influenced first by the accurate determination 
of the two iodine numbers ; secondly, by the amount of loss in iodine-absorbing power 
suffered by the unsaturated fatty acids through oxidation, etc., during their prepara- 
tion; and thirdly, by the question as to whether, in the case of the incomplete 
separation of the lei^ salts, the unsaturated acids remaining in the insoluble lead 
salts are sufficient to influence the iodine number of the principal quantity, 

H. H. B. S. 


XJse of Benzene in the Determination of the Iodine Numbers of Fats and 
of the Liquid Portion of Fatty Acids. K. Farnsteiner. {Zeit. filr Untersuch der 
Nahr, und Gemcssmittel, 1898, 529.) — In a recently published paper {Zeit. filr Unter- 
such, der Nahr. und GenussmitteU 1898, 390, Analyst^ preceding Abstract) the author 
proposes a method for the separation of unsaturated from saturated fatty acids by 
means of benzene. In the present communication he shows that the iodine numbers 
of fats and of liquid fatty acids may be determined in the presence of benzene, if 
the latter be free from thiophen. Ordinary benzene, owing to the presence of this 
impurity, absorbs an appreciable quantity of iodine, and therefore vitiates the 
results. The following comparative results were obtained : 



Iodine Number found in | 

Difference 

Desoription of Fat. | 

Presence of j 

by use of 

i 

Cbloroform. | 

Bensiene. ' 

Benzene. 

1. Lard I., prepared by author ' : 

490 

48-7 1 

-0-3 

2. ,, IL, from local slaughter-house j 

49-7 

49-5 

-0-2 

3. Gooking fat (fabricated) 

76-1 

75-2 

-0-9 

4. Tallow I 

40-2 

39-7 ! 

-0-5 

5. „ II., Australian 

44-3 

44-0 1 

-0-3 

6. „ III., „ 

44-7 j 

44-1 

-0-6 

7. Goose-fat L, pure ... 

69-8 

69 0 i 

-0-8 

8. „ IL, 

77-7 1 

77-9 ! 

+ 0-2 

9. „ III., with lard admixture ... i 

72-9 

72-2 ! 

-0-7 

10. Sesame oil | 

103-9 

103-1 1 

-0-8 

11. Cotton-seed oil 

101-1 

100-8 

-0-3 

12. Linseed oil ... ./ 

178-9 j 

177-0 

-1-9 


For the determination of the iodine number of the liquid fatty acids, the author 
takes a portion of the mixed fatty acids corresponding to about 1 gramme of the 
liquid fatty acids— that is to say, about 2 grammes for lards, etc., and about 1*2 to 
1*5 grammes for oils. The lead salts are produced in the usual way, and then 
dissolved in 100 c.c. of warm benzene, the solution allowed to stand for 10 to 15 
minutes, kept for 2 hours at 8* to 12® 0., and filtered without subsequent washing. * 
The liquid fatty acids are obtained in the free state by shaking the filtrate with about 
JlQ0 o,o. of a 10 per cent, hydrochloric acid solution until the layer of benzene becomes 
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nearly clear. After washing twice with 100 c.c. of water, the bensene soluticm is 
filter^ through paper or cotton*wool without washing. From the filtrate i^ee 
25 C.C. portions are taken ; two of these are used for the determination of the 
iodine number in the usual way ; the third is used to ascertain the weight of the 
fatty acids taken for the determination, by distilling off the benzene in a current of 
hydrogen. The iodine number can also be determined in the residue from the 
distillation. 

In the following table the results by the benzene method are compared with the 
results by the ether method. The two experiments in which benzene only was used 
are intended to show that the absorptive power of the fatty acids is not affected by 
the distillation in hydrogen. 


Iodine Number of the Liquid Portion 
of the Tatty Ao^ 
Separation effected by means of 


No. 

Description of 
Fat. 

Ether. | 

1 Benzene. 


1 

i 

1. 1 

2. 

1. 

2. 

After 
Distilling 
off Ben- 
zene. 3. 

I. 

Lard, prepared 
by author 

1 

) 

86-5 

86-5 

86-5 

II. 

Ditto 

90-7 

— 

— 

— 

93-0 

III. 

' Lard, American 

— 

— 

96-2 

96-2 ' 

96-3 

1 

IV. 

i 

! Cooking-fat, 

I composed of 
i tallow and | 
cotton oil 

12.S-4 

124-1 

1 

124-5 

i 

124-5 

125-3 


Mean ... 
M ixt ure of 
fatty acids 
Mean ... 

123-75 
133-1 1 132-4 

132-7 

132-7 

131-6 


132-76 





Remarks. 


Solution of the lead salts 
stood over-night with- 
out hydrogen. 

Separation by ether 
carried out under heat. 
Without hydrogen. 

Lead salts produced by 
boiling the benzol solu- 
tion of the fatty acid 
with hydrated lead 
oxide. 

By ether; over- night, 
under hydrogen. 

By benzene; &ree hours 
exposed to air after 
precipitation. 

Lead salts stood over- 
night under hydrogen. 


H. H. B. S. 


The Separation of Bi-basio Fatty Acids resulting from the Oxidation of 
Fats. L. Bouveault. (Bull Soc. Chim,, 1898, xix., 562-565.) — In the course of 
experiments on adipic acid, the author had occasion to separate the various fatty 
acids in a mixture derived from the oxidation of a fat, and consisting principally of 
succinic, adipic, glutaric, and pimelic acids. The following is an outline of the 
method which he adopted : 

By distilling the mixture under ordinary pressure until the temperature reached 
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G., the whole of the sucpinio acid was converted into succinfe anhydride, which 
ocnld then be separated from the other acids by continuing the distillations under a 
pressure of 20 mm., when it passed over at 185*' C. 

The residual mixture of bibasic acids (boiling at 210* to 225**0. under 20 mm. 
pressure) was treated with cold ether, which dissolved about one<third of the total 
quantity. 

The insoluble portion (M.P. 135* to 140* C.) consisted chiefly of pimelic and 
adipic acids, and deposited the latter on crystallization from boiling water. The 
adipic acid thus obtained melted at 140* G., and, though insoluble in water, was 
found to be extremely deliquescent. 

The glutaric and pimelic acids dissolved in the ether and in the mother-liquid of 
the aqueous crystallization were separated by being converted into calcium salts and 
treated with water, in which calcium pimelate is but slightly soluble in the cold and 
insoluble on boiling, whilst calcium glutarate is exceedingly soluble. 

The author states that Arppes’ statement that pimelic acid is not present in 
products of the oxidation of fats with nitric acid is incorrect; in fact, in such 
oxidations he has found all the usual acids present in varying quantity from succinic 
up to sebacic acid. C. A. M 

The Fractional Saponifloation of Oils and Fats — II. R. Henriques. (Zeit. 
angew, Ghem,, 1898, 697-702.) — This paper contains some supplementary notes to the 
author’s former communication on this subject (Analyst, this volume, 181-183). It 
is stated that the conclusions arrived at as to the formation of ethyl esters of the fatty 
acids with liberation of the glycerin during the saponification of tri-glycerides with 
alcoholic potash were forestalled by Bouisin in 1857, who drew the same deductions 
from a similar series of experiments (Coniptes Bend.^ xlv., 35 ; 7. prak. Cheni., 1857, 
lii., 308). 

Recently Geitel (J, prak. Chem., 1897, 429; 1898, 113) has come to the conclu- 
sion from mathematical and physical considerations that in the saponification of all 
partially decomposed tri-glycerides, mono- and di-glycerides are produced. Without 
attempting to refute this view on theoretical grounds, the author points out that 
Geitel has brought forward no experimental evidence in favour of his theory, with the 
exception of certain results which in his (the author’s) opinion lend more support to 
the theory of the production of ethyl esters. 

Moreover, since in his former paper the author suggested the possibility of 
di-glycerides being present in the residue left on saponifying linseed oil with a smaller 
amount of alcoholic potash than was requisite to liberate all the glycerin, he has 
made further experiments on this point with almond oil, and finds that only unaltered 
tri-glycerides are left. Even on treating almond oil for eight hours with steam at 
250* to 270* G., so as to cause a disruption of the molecule and distillation of about 
10 per cent, of the substance, the residual portion when washed from liberated fatty 
acids and glycerin was found to contain only unaltered tri-glycerides. 

^ G. A. M. 

The Determination of the Lubricating Power of Oils. B. Weiss. {Dhtgler*$ 
Polyt Joum.f 1898, cccix., 76-80.)-r-The viscosity of an oil is often regard^ as the 
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^ost important factor in determining the suitability of an oil for lubricating purposes, 
but in the author’s opinion it should not be regarded as the sole criterion. By 
means of an apparatus which he has devised it is possible to determine the oonsis- 
tency of an oil, and from the result to calculate the ** mobility’’ (BetvegUchkeii) 
which furnishes a means of judging which of two oils with the same viscosity is the 
better lubricator. 

This apparatus consists essentially of a small metal disc about 10 otp. in 
diamelier which is made to revolve in the oil by means of clockwork actuated by a 
weight, the number of revolutions in a given time being dependent on the consis- 
tency of the oil. The weight is chosen so that the disc makes 160 revolutions in 
water at 16® C. in half a minute. Usually about 1,147 grammes are required. 

On charging the vessel with a thick liquid and varying the driving weight, the 
resistance of the liquid is proportional to the rapidity with which the disc revolves, or 
where P«the driving force, i^ = the number of revolutions in thirty seconds, 
and ??i»a constant of the oil under examination. In the case of rape oil this 
constant was found to be 64*27. For more mobile liquids it was determined experi- 
mentally that up to a weight of 2,600 grammes the following formula was applicable, 
P^a + bu^, in which a = 43*6 and 6 = 0*60863. 

For liquids whose consistency lies between that of water and rape oil, the 
relation between the. driving weight and rapidity of revolution is more complex ; 
but here, too, the author demonstrates that there is such a constant relation, and 
arrives at the formula P-AimVq (1-a), in which A is a constant depending on the 
dimensions of the consistency apparatus, i;^ = the rapidity of revolution of the oil near 
the disc, ft = the Coefficient of friction of the liquid, and a denotes what fraction the 
rapidity of revolution near the surface is of the rapidity of revolution near the disc. 

For Engler’s viscosimeter, which the author employs, the law of Poiseuille 
holds good, T=P/x, in which T=the time of effiux of the liquid, and P = a constant 
of the particular apparatus used. 

Incorporating this formula into his previous equation, the author arrives at 
the formula, ^ P.B 1 

A 

If, then, in the examination of a number of oils the same viscosimeter and 
consistency apparatus, and in the latter the same driving weight, are invariably used, 
PB 

^ has always the same value, and the product of the number of revolutions and 

of the time of effiux in the viscosimeter must be proportional to the constant 

1 varies with the value of a. Thus, a and Tv^ furnish a measure of the 

mobility of a fluid, since the more mobile a liquid, the less the difference between the 
rapidity of its revolution in different parts of the vessel. Hence the product Tv^ is 
termed by the author the ** mobility.” 

H the ** mobility ” were solely dependent on the coefficient of internal friction, 
all liquids with the same viscosity would have the same ** mobility,” which is not the 
case. The ** mobility” steadily decreases as the temperature rises, and when the 
consistency exceeds thirty revolutions fatty oils lose their oily character. 
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In the case of rape oil the relation between the consistency value (U) and the 
viscosity value (V) can be expressed with approximate accuracy by the formula 

(7+1-92) (C7-. 0-08) -387-54 ; 

and this formula was used to calculate the figures in the fourth row of the sub- 
joined table, which gives the comparative results obtained with that oil at varying 
temperatures : 

No. of revolutions 17 20 24 28 30 36 40 60 56 

Minutes (viscosi- 
meter)... ... 21 17-3 14-2 120 11-15 90 7*9 5*8 4*5 

Tv^ 357 3460 340*8 3360 334-5 3240 3160 2900 252 0 

Minutes (calcu- 
lated) 20-98 17-53 14-28 11*96 11*03 8*87 7-78 6*84 5*01 

The curves of the changes in the viscosity and consistency caused by dilution 
are parallel to the curves of those brought about by heat. 

The following tables give in an abridged form some of the determinations made 
by the author in illustration of the foregoing points : 

I. 


Kevolu- 
tionB in 

Glycerin, 

Specific Gravity 

1 -288^ at 20^0. 

Rape Oil. 

Rape Oil and 
Colophony, 10 ; 1. 

» 

Liquid ParafiEin. 

A 

Oonsis- 













tenoy 

Apparatus. 

Minutes, 

Vis- 

cosity. 

Temp. 

Mo- 

bility. 

Vis- 

cosity. 

Temp. 

Mo- 

bility, 

Vis- 

cosity. 

Temp. 

Mo. 

bility. 

Vie- 

coeity. 

Temp. 

Mo- 

bUity. 



“0. 



"C. 



*C. 



" C. 


10 , ... 


— 

— 

— 

— 

— 

— 

— 

— 

31-2 

10-6 

312-0 

12 ... 


— 

— 

— 

— 

— 

— 

— 

— 

26-5 

13-3 

3180 

U ... 

190 

17-4 

2660 

— 

— 

— 

— 

— 

— 

22-6 

16-6 

3160 

18 ... 

14-63 

21-4 

263-7 

19-7 

90 

354-6 

— 

— 



16-7 

19-8 

300-6 

24 ... 

: 10*8 

260 

259-2 

14-2 

16-2 

340-8 

13-86 

26-6 

324-4 

12-3 

24-6 

295-2 

26 ... 

lOO 

270 

260-0 

13-0 

18-2 

338-0 

12-86 

27-6 

334-1 

11-4 

26-8 

296-4 

36 

66 

340 

237-6 

9-0 

25-6 

324-0 

8-7 

36-7 

313-2 

8-4 

30-9 

302-4 

48 ... 

4-16 

43-4 

199-2 

6-2 

35-4 

297-6 

60 

46-5 

2880 

60 

37-7 

2880 

56 ... 

2-45 

540 

137-2 

4*50 

45*0 

252-0 

— 



— 

5-2 

40-8 

270-4 

Revolu- 
tions in 

Mineral Oil I. 

Mineral Ott II. 

Liver OU. 

Castor Oil. 




r 








> 

Conais- 

tency 

Apparatus. 

Minutes, 

Vis 

oosity. 

Temp. 

Mo- 

bility. 

Vis- 

oosify. 

Temp. 

Mo- 

bility. 

Vis. 

cosity. 

Temp. 

Mo- 

bility. 

Vis- 

cosity. 

Temp. 

Mo- 

bility. 

10 ... 





"0. 



‘^0. 



"C. 


12 ... 
14 ... 

20-6 

26-6 

288-4 

22-8 

51-2 

319-2 

— 



— 

— 

' — 

18 ... 

16-6 

30-3 

280-8 

17-7 

66-2 

317-6 

— 





16-4 

61-3 

295 2 

24 ... 

12-1 

34-8 

290-4 

13-1 

62-3 

314-4 

12-4 

7-9 

297-6 

12-3 

57-0 

296-2 

26 ... 

11-2 

360 

291-2 

120 

64-2 

3120 

11-6 

9-6 

2990 

11-6 

68-4 

301-6 

36 ... 

7-6 

42-8 

273-8 

— 

— 


7-8 

17-7 

280-8 




48 ... 

5-0 

60-4 

2600 

— 

— 

«... . 

6-6 

27-6 

2640 

— 

— 


66 ... 

— 

— 

■ — : 

— 

— 

— 

40 

370 

2240 

— 

— 

— 
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II. 



Melted lard at 41*2° 

„ .. 43-8” 

» „ 47-2“ ... 

LubrioatiDg sow diesolved in water and 
spirit at different temperatures : 

(«) 

(b) 

(c) 

Aqueous solution of gnm arabic : 

(«) 

(b) -• 

(c) ... ... ... ... 

Soluble glass 


No. of Revolutioiw 
in Conaiitenoy 

ViMOMUteter. 

Minnte*. 

Mobility. 

ApparatQR. 


62 

4-8 

249-6 

54 

4-35 

234-9 

56 

3-9 

218-4 

221 

12-8 

282-9 

241 

10-15 

• 244-6 

61-4 

2-6 

163-5 

13-65 

19-9 

291-6 

31-8 

8-6 

273-6 

69-6 

6-4 

453-4 

35-5 

5-6 

198-8 


A comparison of these results shows that as regards ** mobility the substances 
in the tables stand in the following ascending order : Soluble glass, glycerin, soap 
solutions, gum solutions, oils. The latter, compared with one another, have the 
following classification : Bape oil, rape oil with colophony, melted lard, mineral oil II., 
liquid paraffin, castor oil, liver oil, mineral oil I. A characteristic property of castor 
oil is that its ** mobility increases as it becomes more fluid. C. A. M. 


Some Properties of Pure and Adulterated Wax. K. Dieterioh. {Chem, Zeit., 
1898, xxii., 729.)— The author finds that the iodine number of pure yellow beeswax, 
as determined by the ordinary Hubl process, varies between 8*8 and 10*7 ; employing 
the Waller method, the figures are 8*4 and 10*5 respectively. As the absorption is 
small, it is better to use 0*5 or 0*75 gramme for analysis, dissolving it in 40 c.c. of 
chloroform, and allowing the mixture to rest overnight before adding the iodine 
solution. Yellow wax, whether filtered or not, is completely soluble in chloroform ; 
but white wax is not entirely dissolved. The iodine number of white wax is 4*2 to 
4*4 (Habl), 4*0 to 4*2 (Waller). A wax-like residue obtained in the manufacture of 
wool-grease has recently appeared on the market ,* and as it is much cheaper than 
beeswax, it may possibly be used as an adulterant. Its iodine number is 7*8 to 14*2 
(Hubl), 3*1 to 3*7 (Waller) ; chloroform does not dissolve it wholly. 

A genuine sample of yellow wax was mixed with 10 and also 20 per cent, of 
various foreign substances of similar nature (c/. table), the final iodine number of the 
product being determined in each case. Most of the bodies selected for trial affect 
the absorption one way or the other ; but Carnauba and Japan wax make practically 
no difference. The former, however, forms a mixture which is only partly soluble in 
chloroform ; while beeswax sophisticated with Japan wax is entirely soluble. The 
addition of ceresin or paraffin also causes imperfect solubility. On the whole, it 
would seem that the iodine absorption of true wax is subject to such wide variations 
that by itself it cannot always be relied upon to indicate the presence of impurity ; 
that the degree of solubility in chloroform is a most important factor; and that to 
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Mattre men reasonable accuracy in the yaloation of any particular sample, it is 
necessary also to deduce the acid, esteri And saponification numbers of the material. 
The annexed table shows the general result produced on the constants of genuine 
wax by the several adulterants quoted : 



SpedSo 

Acid 

Ester 

Sapooifioation 

Iodine 


Gravity. 

No. 

No. 

No.. 

No. 

Paraffin . . . 

... raised 

raised 

raised 

raised 

lowered 

Stearic acid 

raised 

raised 

— 

raised 

raised 

Ceresin 

... — 

lowered 

lowered 

lowered 

lowered 

Camauba wax 

raised 

lowered 

— .. 

— • 

unchanged 

Japan wax 

raised 

— ■ 

raised 

raised 

unchanged 

Lard 

lowered 

— 

raised 

raised 

raised 

Beef tallow 

... lowered 

— 

raised 

raised 

raised 

Colophony 

raised 

raised 

lowered 

raised 

raised 


F. H. L. 


Extraction of Cholesterin and Phytosterin. H. Etreis and O. Wolf. {Ch&tn, 
ZeiUy 1898, xxii., 80o.) — Although the process described by Bomer (Analyst, xxiii., 42) 
affords most valuable information as to the derivation of a fat, it is lengthy, com- 
plicated, and, in hot weather, unpleasant owing to the large volumes of ether 
consumed. If only 10 grammes of the sample are taken for analysis, as Bomer has 
more recently suggested, the product is almost too small for proper examination ; and 
Baumer's idea of evaporating the soap solution and extracting the dry residue with 
ether is not so easy to carry out as it sounds. The authors hope that the following 
modification will prove more simple and acceptable : 50 grammes of fat are saponified 
with alcoholic caustic soda. The solution is evaporated in a porcelain basin till it 
becomes syrupy, poured into 500 c.c. of boiling water in a 2-litre flask, and mixed 
with hydrochloric acid (sp. gr. 1-124) until phenolphthalein shows that the liquid is 
only just alkaline. 100 c.c. of a 10 per cent, aqueous solution of calcium chloride 
are then added, and the whole is shaken till the lime soaps cohere into lumps. 
(Absence of frothing shows that sufficient of the reagent has been employed.) It is 
next cooled to the ordinary temperature, filtered through cloth, and the precipitate 
squeezed dry -in paper. * Thus prepared the soaps form a friable mass and contain 
the whole of the cholesterin and phytosterin. The product is powdered, boiled for 
an hour -with 100 c.c. of 95 per cent, alcohol, cooled and filtered. The filtrate is 
treated with 8 c.c. of 40 per cent, soda to attack any saponifiable matter left behind 
on the first occasion, and evaporated slowly to dryness. The residue is broken 
up and shaken for an hour with 50 c.c. of ether, filtered and evaporated once more. 
This final product is readily soluble in hot spirit ; and on cooling, the cholesterin 
and phytosterin separate out pure and white. 

BOmer has remarked (Analyst, xxiii., 132) that the cholesterin of butter is 
difficult to obtain pure ; the present process is available in this case also. Hitherto 
it has been tested on butter, lard, end cotton oil ; details will follow in a subsequent 
communication. F. H. L. 

Beaotion of Lecithin with Alloxan. If. Orlow. {Farmaz. 1898, xx., 288 ; 
through Chem. Zeit. 1898, 283.)— -If aJeoholie solutions of lecithin and alloxan 
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(which must be free from nitric acid) are mixed together, the liquid turns pink, red, 
A voluminous red precipitate being formed. The reaction proceeds idmost 
instantaneously on warming. The precipitate is readily soluble in water, decomposing 
0n evaporation even in the desiccator into a brown powder resembling murexide. 
^^^monia does not affect the colour. The aqueous solution of the precipitate yields 
a violet or blue deposit with lead acetate and ammonia. Cholestetin and fats give 
the reaction only on heating and in a far less marked degree. Pure cholesterin does 
not chaxige in colour more quickly than the alcoholic solution of alloxan alone. 

P. H. L. 


The Tornoe Speotro-areometrio Method for Estimating Alcohol and Dry 
Extract in Beer. M. Buisson. (Bev, Chim, Analyt. Appl, vol. vi. [10], pp. 157-164.) 
— The apparatus (Fig. 1) consists of a special refractometer fitted with a graduated 
circle and vernier for reading off the refraction in degrees, minutes, and seconds, 
and employing a Hallwachs’ prism (A) illuminated by a monochromatic (sodium) 
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flame (E). The prism consists of a rectangular vessel divided by a partition 
into two compartments, one of which is filled with distilled water, and the other 
with the beer under examination previously freed from carbon dioxide. Equalisation 
of temperature in the contents of the prism is ensured by agitating the whole before 
each reading. Of the light thrown on the prism (Fig. 2) in the direction of the 
partition, the rays falling on the partition are deflected by the latter and redacted 
through the beer, their course being indicated by M N O P B, whilst the other rays 
follow the direction M' N' O' P' B', the field to the right of M N being thus illuminated, 
whilst that to the left of the partition remains dark. The line of demarcation 
(M N, Fig. 3) is well defined, and its direction can be accurately determined by the 
aid of the orose wires in the apparatus. 
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Iq working the apparatus the prism is first carefully cleaned, filled, emd put in 
position on the stand, the base of the eye-tube B (Fig. 1) being placed in contact 

with the tip of the adjusting screw E, ^diioh 
Fic. 2. is &en turned until the zero of the vernier 

coincides with the 180° maik on the scale. The 
eye-tube is thSn trained on to the lamp-flame, 
and the prism adjusted so that the partition is 
in line with the mark I' on the condenser L, the 
part filled with water being on the left hand. 
The eye-piece is focussed on the cross wires, 
and the eye-tube— still in contact with the 
screw E— is turned so as to bring its extremity 
opposite to the compartment containing the 
beer, the scale also being rotated at the same 
time. This procedure brings into the field of 
vision the line of demarcation, M N (Fig. 3), 
the ill-defined section at the extreme right 
being, if necessary, placed out of view by simply 
turning the scale and attached apparatus in the 
proper directioa The platform carrying the 
prism is rotated so as to bring the line M N in 
line with the intersection of the cross wires, 
whereupon the position of the prism in relation 
to the 180° mark on the scale is noted. The 
prism is then rotated 180°, and the position of 
the line M N — now to the left of the central 
partition — is ascertained as before, the angle 
of deviation indicated by the position of the 
zero mark of the vernier being then read off and 
referred to the table which gives the oorrespond- 
Fig. 3. ing quantity of dry extract. 

The standard temperature for the operation 
being fixed at 17‘5° C., the following corrections must be made for other tempera- 
tures, viz., for deviations of 15°, 20° and 30° an addition of 0*7, 10, and 1*2 respec- 
tively for each degree C. above 17*5° C., and a corresponding deduction in oases where 
the temperature is below that standard, as determined, at the moment of reading 
off, by a thermometer inserted in the contents of the prism. 

Specific gravity is estimated by the usual instrument at 17*5° C., with a correc- 
tion of ±0*0002 for each degree C. above or below that limit. 

Tables of estimations made with the Tomoe instrument and by the direot 
method, by Fembach, Kjeldahl, and Prior, show that the differences between the 
two fall within the limits of experimental error. C. S. 
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Sngsr Bitimstion by the Ki«hlsbl Frooese. Brnhne. {Centralbl. Zuckermd., 
1898, vi., 817 and 895; throngh Chem. Zdt. 1898, 229.) — When Ejeldahl’s 
method of estimating sugar is adopted for mixtures containing cane sugar, the copper 
thrown out of solution by the cane sugar is so much more copious that, other things 
being e<qual, 200 milligrammes of metid are only about equivalent to H milligrammes 
in the Soxhlet process. This depends on the longer boiling and the greater alkalinity 
of thq modified Eehling’s solution — two factors which Kjeldahl has completely over- 
looked It therefore leads to quite erroneous results in the analysis of raw sugar and 
articles of food, etc. ; and before it could be made serviceable, would require thorough 
investigation. It is certainly precluded from ranking as an official meUiod. (Bee 
also Ahaltst, zziii, 271.) F. H. L. 


Determination of Methozyl. O. Qregor. (Monatshefte/iir ChetMe,:dx., 116.) 
— The author introduces sundry modifications in Zeisel’s method for the determination 
of methoxyl (Monatshefte fUr Chemie, 1885, 989; Analyst, xi., 119), with the object 
of rendering it easier and quicker of execution and more suited to technical purposes. 
In the first place he abolishes the direct gravimetric determination of the silver 
iodide, substituting for it the equally exact but quicker volumetric method of Yolhard. 
Next he replaces the neutral silver nitrate solution of Zeisel’s original method by a 
solution acidified with nitric acid. As Zeisel himself observed, not only does the 
precipitated silver iodide carry down a certain quantity of silver nitrate, but the 
silver nitrate solution contains traces of silver iodide. As a consequence, the 
precipitate and solution, according to Zeisel’s procedure, require to be separately 
treated, the former by agitation with water to extract the silver nitrate, and the latter 
by evaporation to expel the alcohol, after diluting with water and acidifying with 
dilute nitric acid. By the use of a silver nitrate solution acidified with nitric acid the 
necessity for such separate treatment is avoided, for although the silver iodide carries 
down with it a little silver nitrate, this is easily washed out with water. 

Lastly, the author prevents the reduction of silver nitrate which takes place in 
the tube, which dips into the alcoholic silver nitrate solution of the first flask, by 
employing a solution of potassium carbonate and arsenious acid instead of amorphous 
phosphorus. To suit the volumetric method of Yolhard, the author uses an alcoholic 
^ silver nitrate solution standardized with a ^ potassium thiocyanate solution. 
For the determination, 50 o.c. of this solution (acidified with a few drops of nitric 
acid free from nitrous) are placed in the first flask and 25 c.c. in the second. When 
the reaction is complete, the clear fluid is decanted from the silver iodide into a 
250 c.e. measuring-flask, the precipitate washed, the washings added to the flask, and 
finally the silver nitrate in the second flask added also. The whole is then made up 
to 250 0 . 0 . with water, mixed, filtered through a dry filter, and 50 o.o. or 100 o.o. 
acidified with nitric acid free from nitrons acid, and titrated with potassium thio- 
cyanate with ferric sulphate as indicator. The following comparative results are 
given: 
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Subfltaace. 

Ortgin. 

Required 

theoreti- 

cally. 

Oravimetric. 

1 Volumetrio. 

Quantity 

taken. 

Iodide 

of 

Silver 

' 1 

' 

1 Found, i 

Quantity 

taken. 

Potaeaium 
‘Thlo- 
03 ranate 
required 
for 50C.O. 
filtrate. 

: Found, 





Gramme. 

Gramme. 


Gramme. 

C.o. 


Rcmwetophenone mono- 



25% 

0*2165 

0*284 

26-11% 

0*186 

12*95 ^ 


ethyl ether 



OCaH, 



OCjHj 



OCA 

C,HA-(OCaH5) 










Rewoetopbenone mono- 



18*67% 

0*2616 

0*36 

18*87% 

0*25 

12*0 

18*60% 

methyl ether 



OCH, 


I ! 

OCH, 



GOH, 

C^brO^-{OCn^) 










Monoethyl -fl - resorcylic 



•2472% 

0-21 1 

0-271 

24-70% 

0*263 

12*1 

24-80% 

edd 



OCA 

1 


O0,H, 



OC,H, 

C,H50,-{OCsH«) 


is 


i 






Resacetophenone diethyl 


1 

43-26% 

0*2695 ' 

0-681 

42^85% 

0*229 

10*66 

42-73% 

ether 


Pm 

OC,H» 



! OC„H, 



OCA 

Dioxyethylbenzoyl for- 



1 

37*81% 

0*2784 * 

0-688 

37-67% 

i 

0*2126 

' 11.45 

37-58% 

mic acid 



OCaH^ 


i 

i 

OCsH, j 


[ 

OCA 

■c;ha(OC,h,)j 





1 





FbenM.-etiii 
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H. H. B. a 


Analysis of Lysol^ Creolin, and Similar Preparations. H. Bits and 
B. Clanser. (Chem, Zeity 1898, xxii., 732.) — An analysis of such products as lysol 
and carbolic soap involves the separation of phenols, hydrocarbons, and fatty acids 
one from another ; and the present process depends on the fact that barium oleate 
is .quite insoluble in hot and cold water, and only slightly soluble in 50 per cent, 
alcohol, whereas barium phenolate dissolves in 40 per cent, of its weight of water at 
100® C., the orthooresylate in 150 per cent., the paracresylate in 320 per cent., while 
the rare metacresylate is very soluble. Barium oleate, however, being somewhat 
uncertain in composition, cannot be weighed as such ; it is necessary again to liberate 
the oleic acid. Moreover, the fatty acids in lysol, etc., are not pure oleic, but 
contain stearic and palmitic as well, the barium salts of which are partly decomposed 
by water. Nevertheless, preliminary experiments have shown that working on lysol, 
which usually contains about 40 per cent, of fatty acids and 40 per cent, of phenols, 
the amount of the former recovered is only 0*5 per cent, too low, and this is a 
deficiency of no importance in the present investigation. 

To carry out the imalysis, 5 grammes of lysol are dissolved in 100 o.c. of warm 
water, 20 or 30 c.c. of 10 per cent, caustic soda added, and the mixture extracted two 
or three times with ether to remove the hydrocarbons. The ethereal solution is 
washed with very weak soda, and the latter combined with the bulk of the aqueous 
liquid ; the ether is dried with solid potash, cautiously evaporated, and the residue 
dried over sulphuric acid to constant weight. The aqueous solution is carefully 
freed from ether on the water-bath, neutralized with hydrochloric acid, cooled com- 
pletely (this is most important), treated with excess of barium chloride and a 
quantity of baryta-water roughly equivalent to the phenols present. The mixture is 
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filtered quickly, avoiding unneceBsary exposure to the air, the precipitate washed 
with baryta*^ water, then cold and finally hot water, rinsed ba.ck into the original 
beaker, decomposed with 1 : 1 hydrochloric acid, and thrown on to the first filter 
again. The oleic acid is washed with hot weak acid till free from barium, with 
water till free from acid, dissolved in absolute alcohol and ether, and evfqporated to 
constant weight at 100° C. 

The filtrate from the barium precipitate may be acidified, extracted with ether, 
and the phenols recovered by evaporation ; but it is better to operate as follows : In 
a convenient fraction of the acidified liquid the mixed phenols are determined by the 
Koppeschaar method (calling the bromine absorption calculated on the whole bulk 
A grammes). Another portion is extracted with ether, the solvent evaporated, and 
the residue dried for two or three hours at 100° to 110° C. (loss by volatilization is of 
no consequence in this test). It is then dissolved in caustic soda or baryta and 
titrated as before, calling the weight of the whole residue a grammes, and its 
bromine absorption B. The weight of the lysol originally taken for analysis being 
C grammes, the percentage of phenols is given by the formula : 

100 X A X rt 

“15 x C ‘ P. H. L. 


Volumetric Determination of Bitrophenol Derivatives. L. Schwarz. {MonaU 
shefte filr Chernie, xix., 139.) — The author has carried out experiments upon the deter- 
mination of the nitrophenol derivatives by taking advantage of the liberation of free 
iodine resulting from the action of potassium iodide and iodate. The iodine was 
determined volumetrically by a sodium thiosulphate solution freshly standardized 
before each series of experiments was commenced. The starch emulsion was prepared 
as recommended by Zulkowski and Topf {Zeit, far analyt, Chemie^ xxvi., 138) by 
diluting a glycerin emulsion with solution of common salt. The results show that 
tri- and tetra-nitro derivatives can be determined in this way without particular regard 
being paid to the length of time allowed for the action ; but that in the case of 
dinitro-derivatives substitution of iodine takes place if the heating is too long 
continued, and for the same reason mononitro-derivatives cannot be determined in 
this way at all. Experiments with tribromophcnol and with tetrabromfluorescin 
(eosin) led to the conclusion that these substances are not adapted to this method of 
determination. H. H. B. S. 

The Composition of the Ash of some Baw Tanning Materials. W. K. Alsop 
and J. H. Yokum, {Jour. Atner. Chem. Soc., 1898, xx., 338-340.) — With the object 
of obtaining fuller information on the composition of some of the common sources of 
tannin, the authors have made complete analyses of a large number of samples, the 
average results of which are given in the subjoined table. 

The method by which the tannin was determined was that of the Association of 
Official Agricultural Chemists, 1897. The total extract was obtained by extracting 
the bark with boiling water and evaporating the solution, the residue in the extractor, 
returned as cellulose and insoluble matter, being determined by difference. The 
soluble solids were the solids of the extract soluble at 18° C., and the red colouring 



800 


THE ANALYST. 


matter ^ difference bet-ween the total and the soluble solids. The non-tannins 
(mainly gluoosidee of unknown composition) consisted of the soluble solids not 
absorb^ by hide. 

The very much larger amount of ash in the oak than in: the hemlock bark was 
due to the fact that the latter does not grow on a limestone soiL 



Cheptnut 

ChePtnot 

Hemlock 

Hemlbok 

Quebreoh 

Oak‘bftrk 


Bwk. 

Buk. 

Bwk. 

BerL 

Wood. 

Extract. 

No. of samples 

118 

117 

81 

50 

1 

1 

Tot^ extract 

24*69 

19*76 

19*83 

19*96 

24*80 

46*92 

Total soluble solids 

20*36 

16*26 

15*40 

16*11 

19*20 

46*96 

Bed colouring matters . . . 

4*33 

3*50 

3*93 

3*86 

6*60 

0*96 

Non- tannins 

9*81 

8*21 

6*74 

6*44 

364 

20*29 

Tannins 

10*65 

805 

8*66 

9*67 

15*66 

26*67 

Moisture 

10*85 

9*73 

11*57 

13*75 

11*60 

53*17 

Cellulose and insoluble 







matter 

64*46 

70*61 

69*10 

66*29 

63*60 

— 

Ash 

602 

8*06 

1*65 

1*45 

0*88 

1*35 

Carbon 

0*77 

0*11 

0*23 

0*59 

0*11 

1*67 

Sand and silicic acid . . . 

2*34 

3*33 

— 

— 

0*88 

1*88 

Sand 

— 

_ 

1*12 

3*53 



— 

SiOg 

— 

— 

0*78 

2*84 

— 

— 

AlA + J^eA * 

0*08 

0*86 

307 

3*86 

0*64 

6*59 

MnO 

1*26 

0*33 

2*26 

4*09 

0*10 

2*21 

CaO 

62*63 

58*24 

52*52 

49*36 

61*27 

19*15 

MgO 

1*18 

1*77 

1*98 

2*92 

4*66 

2*38 

K,0 

2*95 

2*62 

6*02 

7*64 

0*24 

29*44 

NagO 

0*63 

0*40 

0-27 

0*95 

1*22 

101 

€1 

0*44 

0*10 

0-20 

0*24 1 

undeter- 

mined 

undeter- 

mined 

SO. 

0*17 

0*12 

0*82 

1*88 

1*11 

2*86 



0*64 

1*13 

2*62 

2*94 

0*60 

3*72 

GO, 

36*51 

31*47 

27*66 

19*10 

28*30 1 

undeter- 

mined 


99*62 

100*49 

99*56 

99*93 

98*93 

_ 






C. 

A. M. 


INORGANIC ANALYSIS. 

Estimation of Iiead in its Ores. !■. Bohn'eider. {Oesterr. Zeits. Berg, u, 
Hilttenw., 1898, xlvi, 431 ; through Chem. Zeit. Bep., 1898, 212.) — The author has 
investigated the influence of several substances upon the degree of insolubility of lead 
sulphate. He finds that tartaric, and more particularly nitric, acids raise its 
solubility in water ; and that, although the presence of sulphuric acid, tartaric acid, 
or ammonium sulphate diminishes the solvent action of the nitric acid, yet lead 
cannot be completely precipitated unless the latter forms less than 1 per cent, of the 
liquid. He suggests the following process for the analysis of lead ores : 1 gramme 
is boiled for ten or fifteen minutes with 5 c.c. of strong hydrochloric acid, when 
5 C.C. of strong nitric acid are added, and the mixture heated till the brown vapours 
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disappear. The lead salt is dissolved in 10 grammes of tartaric acid and 25 o.e. of 
‘water, jmd - treated with 25 c.o. of strong aminonia. The insoluble residue consists 
only of quartz and barium sulphate. The filtrate, diluted to 300 c.o., is wanned 
with 50 e.e. of 1 : 1 sulphuric acid, the precipitate washed with 1 per cent, acid, dried 
and weighed. If all these conditions are adhered to, there is no necessity to drive 
off the nitric acid, because in the final filtrate and washings, which amount to about 
500 O.C., 0-003 gramme of lead sulphate always remains in solution, and the obvious 
corrMtion can easily be made. F. H. L. 

Volnmetrio Estimation of Lead Peroxide by Means of Arsenious Aoid. 
C. Beictaard. (Chem. Zeit., 1898, xxii., 774.) — Although lead peroxide is not 
attacked by an aqueous or ammoniacal solution of arsenious acid, in strong caustic 
soda solution at the boiling-point it is quantitatively reduced to monoxide : 
2 Pb 03 + == 2PbO + AsPy Since the substance is largely used as an oxidizer in 

the manufacture of dyes, the percentage of available oxygen it contains is often the 
most important factor, and to save calculation, therefore, the analysis may be 
conducted exactly as follows: The peroxide is brought to a fine powder, I^ng 
preferably passed through a cloth ; 0-1 gramme is weighed out, and introduced into 
a known excess of a solution of arsenious acid in concentrated caustic soda containing 
0-0099 gramme of As^O, ( = 0-0016 gramme of oxygen) per c.c. The whole is boiled 
with further additions of highly concentrated alkali till the liquid is colourless or but 
faintly yellow. It is then diluted, acidified with sulphuric acid, and the amount of 
arsenious acid remaining estimated by titration with permanganate. If preferred, 
the neutral solution may be filtered, treated with sodium bicarbonate, cooled, and 
similarly titrated with iodine and starch. F. H. L. 


Examination of Alloys containing Lead and Antimony. A. FraenkeL 
Mittheil. techn. Gew. Mus. Vienna, 1898, viii., 334 ; through Chem. Zeit. Bep., 1898, 
229.) — Alloys which contain lead, copper, and phosphorus as well as tin and 
antimony are attacked with nitric acid, the residue fused with caustic soda in a 
silver crucible, the melt extracted -with water, diluted with one-third its volume of 
alcohol, and filtered after standing for twenty •^four hours. The filtrate (F) contains 
sodium stannate and phosphate, and the whole of the lead undissolved by the nitric 
acid at first ; the residue (B) contains the antimony and copper. In (F) the lead is 
precipitated with sulphuretted hydrogen and determined as usual ; the filtrate is 
treated with sulphuric or acetic acid to throw down tin sulphide, which is converted 
into oxide and weighed as such. The filtrate from the tin is evaporated and the 
phosphoric acid estimated. (B) is dissolved in hydrochloric and tartaric acids, and 
precipitated with sulphuretted hydrogen; the antimony sulphide is dissolved by 
digestion with ammonium sulphide, filtered from the copper, thrown down together 
with some sulphur by means of acid, collected on a tared filter, and the antimony 
determined in a portion by ignition in a current of carbon dioxide. The original 
nitric acid solution is investigated in the ordinary fashion. F. H. L. 
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The Determination of Lead in Alloys. W, E. Gorrigues. {Joum. Amer. 
€kem, Soc.y 1898, xx., 508-510.) — The following method is based on the fact that lead 
chromate is insoloble in ammoma» whilst copper chromate is readily soluble. 
Where applicable, it is much more rapid than precipitation of the l^d as sulphate. 

The solution of the lead and copper in nitric acid is mixed with potassium 
bichromate in excess, followed by a large excess of ammonia. The liquid is heated 
until the supernatant liquid becomes clear, and the precipitate of lead chromate 
collected in a Gooch crucible containing a single disc of filter-paper as the filtering 
medium, washed with dilute ammonia, hot water, and alcohol, and dried in the 
water-oven. 

This method is essentially a separation of lead from copper and zinc ; but 
when antimony, bismuth, or iron are present, the sulphate method must be 
employed. In determining lead in the presence of antimony, it is possible to 
prevent the small quantity left in the filtrate from the tin from being precipitated 
with the lead sulphate by adding a large amount of sulphuric acid, diluting sparingly, 
and filtering as rapidly as possible. 

A rapid modification of the sulphate process, in which the lead is obtained 
without previous removal of tin, is described in the form of an account of an 
experiment : 

Half a gramme of solder, containing, according to the sulphate and chromate 
determinations, 58‘88 and 58*80 per cent, of lead respectively, was oxidized with 
nitric acid, 20 c.c. of strong sulphuric acid added, and the liquid evaporated until 
dense fumes appeared. The metastannic acid was completely dissolved. After 
adding 80 c.c. of cold water, the solution was well stirred and the lead sulphate 
collected on a Gooch’s filter. The quantity of lead thus found was 59 per cent. 

The filtrate was made alkaline with ammonia, and sulphuric acid added until 
the liquid turned methyl orange decidedly red. The liquid was boiled, and the 
voluminous white precipitate collected on a filter, ignited in a strong blast, and 
weighed as stannic oxide. The amount of tin calculated from the result was 41*1 
per cent. 

If more than 80 c.c. of water were used for the dilution, or if the solution was 
left on the water-bath for an hour or two, the tin began to precipitate slowly. 

C. A. M. 

Estimation of Niokel in the Presenoe of Iron. B. Neumann. (Ghem. Zeit,, 
1898, xxii,, 731.) — Five grammes of steel borings are dissolved in dilute sulphuric 
acid, and the carbon and iron oxidized with bromine, nitric acid, or preferably 
hydrogen peroxide. The solution is brought into a 500 c.c. flask, ammonium sulphate 
added, the iron precipitated with ammonia, the liquid boiled, excess of ammonia 
introduced, and after cooling diluted to the mark. One hundred c c. (:=! gramme) 
are filtered off, diluted' slightly, warmed and treated with a current of 1 or 2 amperes 
at 3*4 to 3*8 volts for one-and-a-half to two hours. The space occupied by freshly- 
precipitated ferric hydrate is not known, but in ordinary steels the error thus caused 
will hot exceed 0*5 per cent, of the nickel obtained. In steels rich in nickel, where 
only 0*5 gramme is taken for electrolysis, it will be about 0*2 per cent. ; and in nickel 
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orea, etc., containing 50 or 60 per cent, of iron, not more than 0*2 or O'S per cent. 
Nickel oree are attacked first with hydrochloric acid, then with nitric, and evaporated 
with sulphuric acid till white fumes appear. The heavy metals are thrown down 
with sulphuretted hydrogen, excess of the reagent removed by heat, the liquid oxidized 
with bromine or hydrogen peroxide, and 100 c.c. of the solution ( = 1 gramme of 
material) treated as before. Cobalt remains in the liquid, and is deposited with the 
nickel. 

One sample of nickel-steel which gave 4*12 per cent, of Ni when the iron was 
removed by fourfold precipitation gave 4*02 per cent, of Ni by the author's process ; 
electrolysed in presence of the ferric hydrate, the yield was 4*00 per cent, (corrected). 
A specimen of nickel ore examined by the author's method gave 6*02 per cent, of 
Ni + Oo; four precipitations of the iron gave 6*15 per cent, of Ni -f- Co ; electro- 
lysis without removal of the iron gave 5-98 per cent, of Ni-fCo (corrected); 
Bothe's process (extraction of the hydrochloric acid solution with ether, to dissolve 
iron and cobalt) gave 5*60 per cent, of Ni. The proportion of cobalt, specially 
estimated with nitroso /i naphthol, was 0*50 per cent. F. H. L. 

The Use of Hydrofluoric Acid in the Determination of Manganese in Iron 
and Ores. A. P. Ford and I. M. Bregowsky. (Journ, Amer. Chevi. Soc., 1898, 
XX., 504-506.) — In order to avoid the evaporation which is necessary when hydro- 
fluoric acid is used in the determination of manganese in high silicon pig-irons, the 
authors have made experiments on the direct use of the acid with eventually 
successful results. The iron is dissolved, and the manganese precipitated with 
potassium chlorate. As soon as the precipitation is complete a few drops of 
hydrofluoric acid (the quantity depending on the amount of silicon present) are 
added, and the liquid boiled until the hydrofluoric acid is expelled. A little more 
potassium chlorate is then added (about 1 gramme), and the liquid concentrated 
as much as desired. The solution filters rapidly, and the graphitic carbon will 
be found to be almost completely oxidized owing to the removal of the enveloping 
silica. 

Similarly, in the case of manganese ores a few drops of hydrofluoric acid are 
added after the precipitation of the manganese with potassium chlorate, and if the 
first addition does not clear the solution in a minute or two, a few more drops are 
added. With a little practice, the amount required can be judged by the amount of 
floating gelatinous silica. 

As to the action of the acid on the beakers, the authors state that, though they 
become opaque, their life is but little diminished. It is, however, advisable to keep 
a number of beakers apkrt for manganese determinations only. C. A. M. 


Aluminium used as an Electrode. G. J. Hough. (Joiirn. Anier, Chem. Soc., 
1898, XX., 302, 303.) — The author states that aluminium can replace platinum as an 
electrode to a limited extent. It can be used as the cathode with nitric acid solu- 
tions without being affected, but cannot be used as the anode, for at that pole it is 
readily oxidized and dissolved. It is attacked by the free acid in sulphate or chloride 
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acdntions, but can be employed when theee are eonverted into the double oxalate of 
potassium or ammonium, as recommended by Classen. It is not attacked by odd 
sointiona ot potassium cyanide or oxalate, even under electrolytic action. Not being 
acted upon by hot or cold nitric acid, the metals deposited on it should readily be 
dissolved, but the author has not yet tested its applicability thoroughly and minutely, 
except in the case of copper analysis. Being so much lighter than platinum, its use 
reduces the chance of error in weighing the deposited metal, while its cheapness 
is a further advantage. C. A. M. 

Beteotion of Normal Carbonate in Bicarbonate of Soda. N. Kubli. {Arch. 
Pliarm., 1898, ccxxxvi., 321 ; through Chem. Zeit. Bep., 1898, 228.)— A 0*1 per cent, 
solution of quinine hydrochloride is not precipitated by sodium bicarbonate unless 
more than 2 per cent, of normal carbonate is present. To apply the test, 3 grammes 
of bicarbonate are dissolved in50c.c. of water at a temperature of 5'" or O'" C., without 
agitation, in a closed vessel. On adding an equal volume of the quinine reagent, the 
mixture should remain clear. F. H. L. 

Volumetric Estimation of Nitric Acid. W. Ackermann. (Chem. Zeit., 
1898, xxii., 690.) — This process depends on the reduction of nitrates to ammonia by 
means of ferrous hydrate. One gramme of potassium nitrate, 30 c.c. of caustic soda 
(specific gravity 1*33), and 40 grammes of crystallized ferrous sulphate, are placed 
in a 500 c.c. flask with 160 c.c. of water ; a small quantity of reduced iron is added 
to assist the boiling, and the liquid is distilled into standard acid in the usual 
fashion. The operation proceeds quietly, and is generally finished in half an hour ; 
but the complete evolution of the ammonia may easily be ascertained by removing the 
beaker containing the acid, washing the outside of the condensing tube, and testing 
the next 30 or 40 drops of distillate with litmus-paper. Should this prove to be still 
alkaline, more water may be added to the flask, and the distillation continued slowly ; 
but as it is a sign that the reduction has not been successful, it is perhaps better to 
repeat the whole analysis. Blank experiments are necessary to estimate the amount 
of nitric acid in the several reagents, and in order to keep the correction as small as 
possible, the ferrous sulphate should be prepared from iron wire and pure acid, and 
good commercial caustic soda employed instead of the *'pure” article. The above- 
mentioned proportion of water may be doubled or trebled if desired, but larger 
quantities tend to imperfect reduction, because on prolonged boiling and before 
suitable concentration is reached the ferrous hydrate loses its activity. The weight 
of caustic soda should be kept as specified ; that is to say, it should form only a slight 
excess over the amount needed to decompose the ferrous sulphate. 

Alkali chlorides, sulphates, and acetates do not interfere with the process; 
tartrates hinder the reaction ; and phosphates, as existing in artificial manures,, 
involve the following modification: The solution of the fertilizer is mixed in the 
distilling flask with suflicient calcium chloride solution of known strength to convert 
the whole of the soluble phosphorus into tribasic phosphate ; the alkali is then 
dropped in with constant agitation, until an excess equivalent to 2 c.c. of the oa l c ium 
chloride is attained ; the ferrous sulphate and metallic iron are next added ; the 
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liquid ie made up to 170 c.c. (to allow for the extra visoidity caused by the calcium 
phosphate), and the analysis is fihally conducted as before. 

Eigures quoted by the author show that, in working on 1 gramme of saltpetre 
under ordinary conditions, the variations in the end results will not exceed 1 or 2 
milligrammes. F. H. L. 


APPARATUS. 

A New Vacuum Filter Flask. B. Walther. {Phami, 
Central 1898, xxxix., 660; through Ghem. Zeil Bep,, 1898, 
209.) — The construction of this apparatus is shown in the 
sketch, the shaded portion being a hollow (pneumatic) rubber 
ring filled with air, which fits any flask or funnel indifferently, 
and makes a tight joint by its own compression. F. H. L. 



Apparatus for the De- 
termination of the Beioh- 
ert - Meissl Number of 
Butter. M. Siegfeld. 
{Chem, ZeiLf 1898, xxii., 
738.) — In the Milohwirth- 
schaftliche Institut at Ha- 
mein a pipette is used for 
measunug out the quantity 
of butter-fat required for 
this process, which, when 
manipulated uniformly, 
always delivers between 
4*967 and 6*046 grammes. 
The maximum variation, 
therefore, corresponds to a 
difference of 0*2 or 0*3 in the 
Beichert - Meissl number ; 
and this is quite insignifi- 
cant in comparison with 
other sources of error. For 
the filtration of the fat and 
for keeping the pipettes warm 
a special water-bath, as 
illustrated herewith, is em- 
ployed. The thermometer 
has a red mark at 60^* C. to 
make it more conspicuous; 



but for ordinary purposes the temperature needs only to be maintmned between 46* 
and 66* C. F. H. L. 
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A Shobt Course op Inorganic Qualitative Analysis for Engineering Students. 

By J. S. C. Wells, Ph.D., Instructor in Analytical Chemistry, Columbia 

University. New York: John Wiley and Sons. London: Chapman and Hall. 

1898. 

The object of this work is to give a ** short but thorough ” course in inorganic 
qualitative analysis for the use of students who have but a limited time to devote to 
the subject. There is no doubt that the student who may use Mr. Wells* book 
with zeal and discretion will necessarily gain a valuable knowledge of elementary 
qualitative analysis, but the work is no royal road to an understanding of the subject ; 
and although excellent in many respects, is not without serious defects. To begin with 
some of its excellences — equations are freely used, the tables of separation are well 
printed, arranged, and expressed, and the tables of reactions representing skeleton 
schemes of separation (using formulae only) form a valuable and somewhat original 
feature. For the rest, it differs but little from the innumerable works of this kind, 
and lacks the masterly treatment which we find in such manuals as those of Clowes 
and Coleman, Tilden, or Thorpe and Muir. It is admittedly based on Fresenius, 
who has been curtailed and improved upon in a somewhat wayward fashion. The 
descriptions of reactions are too lengthy and involved, and there is much unnecessary 
waste of space in text and tables, so as to leave an impression that the book would 

be equally useful if reduced to 150 pages, instead of the 300 of which it consists at 
present. g 


A LiBOBATORY GUIDB IN QUALITATIVE CHEMICAL ANALYSIS. By H. C. WeLLS, M.A., 
Professor of Analytical Chemistry and Metallurgy in the Sheffield Scientific 
School of Yale University. New York; John Wiley and Sons. London: 
Chapman and Hall 1898. 


This work is the printed presentment of a method of instruction which has been 
us^ by the author for fourteen years. Fresenius, who might, indeed, be called the 
primogenitor of analytical text books, has again been largely drawn upon ; but 
changes have been made where the autW has considered them “ advantageous,” and 
a “ few novelties ” have also been introduced. One of these is a rearrangement of 
Fresenius groups, which seems liable to render confusion worse confounded. 

The work has but little to recommend it, and its sphere of usefulness might be 
greater if it were much condensed. The main idea seems to be an attempt to 
the student evolve analytical methods out of his own inner consciousness by a series 
of elaborate exercises, which are by no means of a practical character. Take, for 
instance, the first exercise, where the pupil is directed to find by experiments which, 
out of twenty-seven solutions (of the common metals), yield a precipitate with hydro- 
chloric acid. The simple reactions of this group are dealt with at inordinate length, 
and similarly with aU the groups through fifty-six long pagea Blowpipe tests are 
not considered, as “ they are usually studied in connection with determinative 
‘mineralogy"; but Fresenius may be consulted. Next following we have directions 
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fpr making reagents which are used in the first part. The ensuing chapter, on 
ionization and ions, is far too brief to be of any real value or interest ; and after 
various chapters on the classification of salts and chemical equations, etc., we are 
finally, on p. 101, introduced to the reactions of the metals and acid radicles ! 

The most original feature of the work consists in twenty pages of chemical labels 
at the end, arranged so as to be tom out for use in the laboratory. H. W. H. 

Pkactioal Organic Chemistry : The Detection and Properties of some of the 
MORE important ORGANIC COMPOUNDS. By S. KiDEAL, D.Sc., F.I.C. Second 
edition. London : H. K. Lewis. 1898. 

Many students, and not a few teachers, will welcome the second edition of this 
useful and able little volume, which fills a special gap in analytical text-books. It 
deals with a definite class of compounds in a direct and succinct fashion, which is 
extremely refreshing in comparison with the two last-mentioned works, with which 
it is only fair to say it has nothing in common. The reactions of several important 
organic compounds have been added, and note has been taken of alterations in the 
new British Pharmacopoeia, but the size of the book has not been unduly increased. 
On one point only can we bring ourselves to disagree with Dr. Bideal, and that is as 
regards the omission of any scheme of analysis ; such a scheme is, we think, much 
needed, A summary of distinctive tests for each group is, however, still included, 
and forms a basis on which an earnest student may work out a scheme for himself. 
Although the work is specially adapted for the London University and other examina- 
tions, it will without doubt be appreciated by a wider circle of scientific workers. 

H. W. H. 

Laboratory Text-Book for Brewers. By Lawrence Briant. Second edition. 
(London : Fell and Briant.) Price lOs. 6d. net. 

The first edition of this useful work, which was published in 1884, was for a long 
time the standard book on the analysis of the materials used in the brewery; but as 
time went on, and in the meantime this department of chemistry progressed some- 
what rapidly, the work naturally fell behind the times. The new edition, which has 
been promised for a very long time, effectually disposes of this drawback, for it has 
been thoroughly brought up to date, and to do this effectually has necessitated the 
re-writing of the whole book. The new edition possesses all the good qualities of the 
old, such as simplicity and clearness of style, and the student is greatly assisted by 
the examples appended to the description of the various analyses. A few statements 
have crept in which will need correction in a future edition, of which the following 
are examples : P. 4, ** Ungelatinized starch is not acted upon by diastase”; p. 20, 
‘‘Levulose oxidizes into saccharic acid by contact with dilute nitric acid”; p. 27, 
** Amido-acids are formed when amides are heated with a mineral acid.*' However, 
these are trifles when compared with the otherwise excellent character of the 
information supplied, which will be found most useful to brewing analysts and 
students of brewing chemistry. W. J. S. 
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I^OBKXOAt/ MyOOIiOGY : THE UTILIZATION OP MlORO-OBGANISldff IN THE ArTS AND 

Manufactures. By Dr. Franz Lafar, with a Preface by Dr. Emil C. Hansen. 

Translated by Charles T. 0. Salter. Vol. I. : Schizomyoetic Fermentation. 

(London : Charles CrifiBn and Co.) Price ISs. 

This is the first time that mycology in its practical application to the arts and 
manufactures has been treated in a thorough and exhaustive manner. Such a 
book as this was urgently needed, for in recent years the subject on which it treats 
has made enormous advances ; it is only when the whole of the instances are 
collected together that we realize how numerous the industries are in which 
micro-organisms play an important part. 

The introduction is divided into three parts ; the first of these treats on the 
theory of spontaneous generation, and gives a historical r4sum4 of the various views 
on this subject which have dominated the scientific world from time to time. The 
author is of opinion that, though abiogenesis is yet unproven, it may not be impossible. 
The next division contains a short and similarly historical summary of the principal 
views which have been advanced in explanation of the phenomena of fermentation. 
Dr. Lafar defines this process as a decomposition or transformation of substances of 
various kinds induced iy the vital activity of fungi.'* The third division treats of the 
position of the organisms of fermentation in the botanical system. We now come to 
the body of the book, which is divided into sections. The first of these is devoted to 
a description of the general morphology and physiology of the schizomycetes ; 
Section II. to their general biology and classification; Section III. treats on the 
methods of sterilization and for obtaining pure cultures ; the following section on the 
behaviour of the chromogenic, photogenic, and thermogenic bacteria. ' The remaining 
five sections are mainly devoted to the consideration of those micro-organisms which 
are immediately concerned in, or affect, processes carried out in manufacturing 
operations, such as the retting" of flax, souring of cream, the fermentation of the 
liquors used in tanning, the ripening of cheese, the manufacture of vinegar, and many 
others. From this some idea may be gained of the comprehensive nature of the 
work, which is, with reference to these subjects, a perfect mine of wealth. Without 
doubt the book is indispensable to all who are engaged in any of those industries 
inAvhich bacterial fermentations are concerned, and for the scientist it forms a 
valuable work of reference ; so good is it that we look forward with something like 
impatience for the appearance of the second volume, which will treat on the Saccharo- 
myoet^s and the fermentations they induce. 

The book is well printed, the illustrations excellent, and, altogether, it is got 
up in handsome style. The translator, Mr. Salter, is to be congratulated on the 
excellent manner in which he has accomplished his task. W. J. S. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The monthly meeting of the Society was held on Wednesday evening, November 2, 
in the Booms of the Chemical Society, Burlington House, the President (Dr. Bernard 
Dyer) occupying the chair. 

The minutes of the previous meeting were read and confirmed. 

The following gentlemen were proposed for election as members of the Society : 
Mr. J, F. H. Gilbard, 8, Glaskin Villas, Lea Bridge Road, London, N.E., Gas 
Examiner ; Mr. Martin Priest, Assayer to the Imperial Mint, Nanking, China ; and 
Mr. Lester Reed, F.I.C., 19, South Park Hill Road, Croydon, Public Analyst for the 
Borough of Croydon. 

Mr. G. W. Slatter, A.R.C.Sc., F.I.C., was elected a member; and Mr. A. J. 
Bull was elected an associate. 

The following papers were read and discussed : “ A Curious Meat-Preservative 
and ‘*A Method for the Quantitative Separation of Acetic and Valeric Acids," by 
Alfred C. Chapman. “Automatic Pipettes and Burettes*' and “The Effects of 
Recent Drought on the Quality of Milk," by A. W. Stokes. A paper entitled 
“ Contributions to the Chemistry of Drying Oils, with a Method for the Examination 
of Linseed Oil," by Otto Hehner and C. A. Mitchell, B.A., was then read, but its 
discussion, on account of the lateness of the hour, was postponed. 


A CURIOUS MEAT-PRESERVATIVE. 

By Alfred C. Chapman, F.I.C. 

(Bead at the Meeting^ November 2, 1898.) 

Some time ago I received for analysis an antiseptic solution intended for the 
preservation of meat. The liquid, which was colourless, possessed a mixed odour of 
sulphurous and benzoic acids, and proved on examination to have a somewhat 
remarkable composition. The analysis, which was only qualitative, revealed the 
presence of the following substances : aluminium sulphate, sodium chloride, sodium 
nitrate, sulphurous acid, chloral hydrate, benzoic acid, and a small quantity of 
iodine, apparently existing as hydriodic acid. The alum was evidently intended to 
axert its astringent effect upon the fibre of the meat, whilst the remaining constituents 
(with the exception, perhaps, of the chloral) are, of course, well known to be 
possessed of marked preservative and antiseptic properties. Both the chloral and 
the benssoic acid would doubtless be volatilized during the cooking of the meat, and 
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this fact probably suggested the use of benzoio instead of the more active salicylic 
acid. In the course of my practice I bad never before encountered chloral hydrate 
as a constituent of a food-preservative, and I thought that a short note calling atten-* 
tiOn to its use for such a purpose might not prove uninteresting to the members of 
this Society. 

Discussion. 

Db. Bideal said that preservatives of this kind were almost invariably of French 
origin. He had met with several, the composition of which was similar in character 
to that of Mr. Chapman's sample. Chloral hydrate was present in some, but not in 
all. The main idea of the manufacturers of such mixtures seemed to be to use a large 
number of different ingredients, apparently with a view to baffling analysts. 

CONTBIBUTION TO THE CHEMISTEY OF DBYING OILS ; WITH A 
METHOD FOE THE EXAMINATION OF LINSEED OIL. 

By Otto Hehner and C. A. Mitchell, B.A. 

{Bead at the Meeting, November 2, 1898.) 

Our present knowleage of the composition and constitution of the tliiid tatty acids 
occurring in natural fluid glycerides dates back no further than the year 1888, when 
K. Hazura, together with a number of collaborateurs, published a series of exceed- 
ingly important papers in the Monatshefte fiir Cheniie. Up to that time the fluid 
portion of oils, drying and non-drying, was described as olein. 

Hazura showed that when fluid fatty acids obtained from various oils were 
oxidized in alkaline solution with potassium permanganate, a number of different 
hydroxy-derivatives were produced. He isolated and described the characteristics of 
these compounds, and concluded from his investigations that the unsaturated fatty 
acids from fixed oils take up as many hydroxyl groups as there are free valencies, 
yielding saturated hydroxy-fatty acids containing the same number of carbon atoms 
as the original molecule. He also showed that the unsaturated fatty acids in question 
combined directly with bromine, as many bromine atoms being fixed as there are 
free valencies. He thus differentiated between acids of different degrees of non- 
satoration, and supplied a scientific explanation of the Hiibl iodine value. 

We give in a tabular form a statement of his results : 

Table I. 

Bromo-oompound. M.P. j Oxidation Product. M.P. 

Dibrom- Liquid i Dihydroxy- , 137*’ C. 

stearic acid I stearic acid 

CiaHs^Br^Og ! C,,H,,(OH)oO, 

Tetrabrom- 114-115'’ 0. I Sativic acid 173“ C. 

Bte^oaoid ; Ci«H,,.^( 0 H) 40 a 

CjgHgjBr^Ojj ; 

Hexabrom- 177“ C. I Linusic acid 203“ 0. 

stearic acid j 0 jgH 8 ^( 0 H)g 02 

^ 18 ^ 80^^602 ' 

— — Isolinusic 173-175“ C. 

G MOiL), o, 


Onginal Acid. 

Oleic 

(ClgHg^Og) 

Linolic 

(CigHggOg) 

Linolenic 

(ClgHgoOg) 

Isolinolenic 

(CjgHggOa) 
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From the yields of the hydroxy^derivatives, which, as will be seen from the 
idlowing tables, were very far from quantitative, Hazura and Griissner made an 
approximate estimation of the composition of the unsaturated acids of a number 
of oils : 

Table II. 

100 Grammes of Liquid Fatty Acids yielded : 


Dihydroxy-stearic acid 

Liniieed. 

.. 1-2 

Hemp. 

40 

Not. 

2-5 

PO^^. 

Cotton. 

230 

Sativic acid 

.. 6-5 

24-0 

250 

18-6 

31-5 

Linusio + isolinusic acids . 

.. 20-3 

2-5 

20 

0-3 

— 


280 

30-3 

29-5 

27-3 

54-5 


Table III. 

Approximate Peix;entage Composition of Liquid Fatty Acids. 



Linseed. 

Hemp. 

Nut. 

Poppy. 

Cotton. 

Oleic acid 

... 5 

15 

7 

30 

40 

Linolic acid 

... 15 

70 

80 

65 

60 

Linolenic j . ^ 
Isolinolenic j ® * • 

15 1 
••• 65/ 

15 

13 

5 

0 


It is obvious from the numbers given in Table II. that there must have been a 
considerable destruction of the first products of oxidation, especially of those derived 
from the least saturated acids ; Hazura, in fact, obtained a number of further oxidation- 
products, indicating the rupture of the molecule. Nevertheless, it may be interesting 
to compare Hazura’s estimates and the iodine values deduced therefrom, with the 
actual iodine numbers recorded for the fatty acids from the several oils, bearing 
in mind that the latter are for the total free fatty acids, while Hazura’s numbers are 
for the unsaturated acids only. 


Table IV. 


Iodine number calculated from 

Linseed. 

Hemp. 

Nut. 

Poppy. 

Cotton. 

Hazura's results 

251 

181*5 

187 

158 

145 

Iodine value of total acids 

160-180 

141 

145 

139 

113 

The calculated iodine value of oleic acid is 

90; of linolic acid, 181*4 ; and of 


linolenic and isolinolenic acid, 274vl. 

With regard to isolinolenic acid, Hazura and Griissner inferred its existence 
solely from the oxidation-products formed ; they did not obtain a bromo-derivativ6, 
and hence did not isolate the acid. 

After making allowance for the presence of saturated fatty acids, it will be seen 
that there is an approximate correspondence between the calculated and the actual 
figures in the case of all but the linseed oil, which is said to contain about 15 per cent, 
of solid acids. 

We have repeated some of Hazura's work, and have prepared some, at least, of 
the derivatives discovered by him, paying particular attention to the bromine- 
derivatives. 
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Om adding a sufficiency of bromine to an ethereal or acetic acid solution of 
linseed fatty acids, kept at a temperature of about 5^ C., an abundant preoipitalai 
immediately forms. Part of this is exceedingly insoluble, while a part can be washed 
away with ether. The insoluble portion is the hexabrom-derivative of Hazura, 
although the composition of the substance does not exactly correspond with the 
formula, even after extraction for days with ether. 

.Thus, in four separate experiments we obtained compounds with the following 
percentages of bromine : 

Found. Theoretical. 

1. 61-38 63*31 

2. 61-47 

3. 61-80 

4. 61-64 

We found the melting-point from 180® to 181® C., while Hazura gives 177® C. 
We determined the percentage of bromine-derivative yielded by a considerable number 
of samples of linseed oil fatty acids, and found them to vary from 20 to 26 per cent. 
Hazura obtained from 100 parts of the fluid linseed oil acids 40 of hexabromide, 
having a melting-point of 177® C. We believe that his precipitates must have 
included a considerable proportion of tetrabromide, seeing that it is difficult to entirely 
wash the latter out, as the above analyses of the persistently washed products show. 

After the hexabromide has been Altered off, precipitates are obtainable which 
contain upwards of 50 per cent, of bromine, the tetrabromide formula l^equiring 
53*32 per cent, of bromine. The part remaining in solution, when recovered by the 
evaporation of the solvent, consists of a semi-solid mass, evidently a mixture of 
dibromide and tetrabromide. This we found to contain 45 per cent, of bromine, the 
pure dibromide requiring 36*18 per cent. The tetrabromide of Hazura can be much 
more readily obtained from maize oil fatty acids than from linseed. But here, again, 
the actual percentage of bromine, even after numerous crystallizations from alcohol, 
falls somewhat short of the theoretical amount. Our product contained 51*97 per 
cent, of bromine, against a theoretical 53*32 per cent. The melting-point was 
113*4® C. (oorr.), against Hazura's 114® to 115® C. 

The dibromide we have not been able to obtain in a pure condition. 

On boiling the hexa- and tetra-bromine compounds with alcoholic potassium 
hydroxide the bromine is entirely eliminated. Theory requires for complete elimina- 
tion of the bromine from the hexa-compound 51*8 per cent, of potassium hydroxide. 
In four separate determinations 51*33, 51*61, 51*50, and 51*5 per cent, of potassium* 
hydroxide were consumed. On liberating the free acids from the resulting alkali salts 
no orystallizable substances could be obtained, the products being viscid yellow oils, 
which did not dry after being exposed to the air for a week, and which were, there- 
fore, neither the hydroxyacids, which result from oxidation by permanganate, nor 
the less saturated products which would have resulted from an elimination of 
6HBr from the molecule. At the same time, the oil absorbed iodine from Hubl’s 
solution to the extent of 61 to 63 per cent. After the titration of the excess of iodine 
added, the solutions rapidly became blue again from the further liberation of iodine. 
On re-bromination hydrobromic acid was evolved, and the original hexabromide was 
not reproduced. In this particular it behaved like the acids from boiled linseed oil. 
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The bromine can likewise be completely removed from the dibromides and tetra- 
bromides by boiling with alcoholic potassium hydroxide, and the acids thus obtained 
are also oily fluids with low iodine absorption. 

Hazura, by reduction of the he^a-bromide with zinc and hydrochloric acid» 
prepared linolenic acid, which, however, owing to its oxidizable nature, could not be 
obtained pure and with the theoretical iodine value. He found 245, as compared with 
the theoretical 274*1. We have also made efforts in this direction, taking every pre> 
caution to keep away oxygen, yet were not more successful, since the iodine absorption 
of our linolenic acid only reached 241*8. The acid obtained was a nearly colourless 
oil of a specific gravity 0*9228 at 15*5“ C. (compared with water at the same 
temperature) which absorbed oxygen from the air with great rapidity and quickly 
became dark brown. On dissolving this linolenic acid in acetic acid and adding 
bromine, the hexabromide was produced, but not quantitatively, only 46 to 50 per 
cent, of the yield being obtainable ; dense fumes of hydrobromic acid were given 
off. With the advance of oxidation in a linseed oil the yield of hexabromide decreases 
with the decrease in the iodine value. A linseed oil with an original iodine value of 
160*7, with a yield of hexabromide of 22*5 per cent, (probably not quite pure hexa- 
oompound) on the fatty acids, was heated on the water-bath for a day and air blown 
through at intervals. The iodine value of the fatty acids was 147*3, and the yield of 
insoluble bromo-compound obtained under precisely the same conditions as before 
was 16*7 and 15*9 per cent, respectively in two determinations. A sample of boiled 
linseed oil, with an iodine value of 115*2, gave absolutely no precipitate on treatment 
with bromine, but hydrobromic acid was evolved. It appears probable to us that 
the amount of hydrobromic acid produced will be found to be a measure of such 
oxidation as occurs during the boiling ” of linseed and other oils. It will be 
remembered that Mcllhiney (Analyst, xix., 141) has already made experiments, from 
which he deduces a method for the determination of resin-acids in linseed oil, based 
upon the elimination of hydrobromic. acid on bromination. 

We have also submitted the unsaturated fatty acids obtained from maize oil to 
oxidation with alkaline permanganate, and are in a position to entirely confirm 
Hazura's statements as to the composition and properties of sativic acid, except that 
the melting-point of our purest substance was 174% instead of 173° as found by 
him. 

Acting upon the fatty acids liberated from other oils with bromine, we found that 
almond oil, with an iodine value of 95*68, gave no solid product of any kind. Mixtures 
of almond and linseed oil acids yielded amounts of insoluble bromide corresponding 
very approximately to the percentage of the linseed oil acids present, provided the 
operations were always carried out under precisely the same conditions as to amount 
of acids taken, temperature, solvent used, and washing. Quantities of from 0*2 to 
0*8 grammes of the fatty acids were dissolved in lOc.c. of acetic acid and the solution 
cooled to 5° C. in a corked flask. Bromine was then added drop by drop until a 
permanent bromine colour wsis observed. After standing for three hours the liquid 
was filtered through a Soxhlet tube containing asbestos, and washed with chilled 
acetic acid, alcohol, and ether, in successive portions of 5 c.c. each. The residue, 
which was white, was dried in the water-oven to constant weight. Attempts to use 
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l^er .qmmtities of fatty aoid were unsuccessful, owing to the difficulty of filtration 
and washing until colourless in a Soxhlet tube. 

Table V. 


Acids used. 

Linseed Oil. 

Insoluble Bromide, 

Linseed Oil Aotd ool* 

Per Cent. 

I’er Cent. 

ctilated from Bromide. 

Linseed oil 

... 100 

21 


Almond oil 

0 

0 

0 

Linseed + almond 

7-9 

162 

7-7. 

> > 

8-7 

1-97 

93 

1 > M 

... 20-2 

4-24 

201 

II II 

... 37-5 

7-53 

353 

Poppy oil 

0 

0 

0 

Poppy -f linseed ... 

... 18-3 

3-35 

16 

> > » » • • • 

... 37-3 

8-17 

38-9 

Cotton-seed oil 

0 

0 

0 

Cotton-seed 4 linseed 

... 43-3 

8-43 

40-1 

if )* 

... 60-1 

11-6 

55-2 


It need hardly be said that poppy-seed and cotton-seed oil acids also furnish the 
tetrabromide, which, however, comes down more slowly than the hexabromide, and is 
more or less completely removed by washing the deposit. The deposit from poppy- 
seed oil acids melted at 112'* C., and that from cotton-seed oil acids at 118° C. 

Although the results stated in the preceding table are fairly satisfactory, yet the 
method is so empirical as not to commend itself. Moreover, when larger quantities 
of acids are operated upon, tetrabromide is apt to come down simultaneously with the 
hexa-compound, and to wash this free from the former considerable quantities of 
solvent are necessary, in which the hexabromide is not completely insoluble. 

A more reliable method is to obtain the mixture of solid compounds, washing 
this but slightly in order to remove readily soluble dibroraide, and then to determine 
the percentage of bromine in the dried and weighed precipitate. From the amount 
of bromine found it is easy to calculate the relative proportion of the hexabromide in 
the mixture by means of the formula 

63-3 .r (100- .^?)58-3 

ioo ^ ' 100 " 

or 10 a; = lOO^^w ~ 53 * 3 ) or a; = 10(7/1- 53 * 3 ), in which m equals the percentage of 
bromine found, x the required percentage of hexabromide, and 63*3 and 53*3 the 
respective percentage of bromine in the pure hexa- and tetra-compounds. 

To illustrate this mode of working an outline of an experiment on linseed oil 
acids may be described. About 2 grammes of linseed oil acids (which by the method 
used in the experiments given in Table V. yielded from 20 to 23 per cent, of insoluble 
bromides) were brominated, but the deposit was washed with a far larger amount of 
acetic acid and ether than previously mentioned. By this washing the amount of 
deposit was reduced to 13 per cent., which melted at 179° C,, and was therefore 
practically pure hexabromide. The filtrate and washings were allowed to concentrate 
spontaneously, whereby a further crystalline deposit amounting to 8*16 per cent, was 
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obtained. This deposit contained 58*8 per cent, of bromine, which, calculated by 
the formula given above, corresponds to 4*48 per cent, of hexabromide. Hence, the 
total percentage of hexabromide equalled 17*48. The filtrate from the second 
precipitate did not yield any further solid deposit, but only a heavy yellow oil. 

This mode of operating may afford a solution of the problem of determining the 
relative percentages of oleic, linolic and linolenic acids in a mixture of fluid fatty 
acids, provided the saturated fatty acids are first separated. Further experiments 
on this important point will be carried out. 

The idea naturally suggests itself to obviate the separation of the acids from oils 
and to operate upon the glycerides instead. When an oil, the fatty acids of which 
give insoluble bromine-compounds, is dissolved in ether or other suitable solvent, and 
bromine is added, there is an immediate precipitate produced, which is much more 
insoluble than the acid hexabromide; and consequently can be washed readily and 
efSciently. The precipitate can be collected either in a Soxhlet tube, if the quantity 
taken is small, or on a counterpoised filter, but we recommend the method of working 
which we employed for the estimation of stearic acid in mixtures of fatty acids (see 
Analyst, vol. xxi., p. 322) ; but instead of filtering through cotton we find the test 
filtering material to be thin flexible chamois^eather tied over the end of the small 
thistle-funnel, from which any adhering precipitate can afterwards readily be removed 
by washing. 

From 1 to 2 grammes of the glycerides are dissolved in 40 c.c. of ether, to which a 
few c.c. of glacial acetic acid are added, the precipitate forming being more granular 
from such a mixture than when ether alone is employed. The solution is cooled in 
an ice-chest and bromine added, the flask being preferably left all night in the 
ice. This, however, is not essential for ordinary working. The liquid is filtered off 
by the suction-funnel attached to a pump, the flask washed out with four successive 
portions of 10 c.c. of ether at 0** C., and the residue dried in the flask to constant 
weight. But even when ether at ordinary temperature is used, no considerable 
error is introduced. 

Various samples of pure linseed oil were examined by this method, with the 


following results : 


Table VI. 


Sample. 

Oil taken. 

Weight of Precipitate. 

Peroentagu of Deposit, • 

' A 

1-3226 

0-3166 

23*86 

A 

3- 1005 

0-7673 

24*42 

B 

0-6792 

0-1765 

25*8 

C 

1-0000 

0-2480 

24*8 

■ C 

1-0000 

0-2500 

26*0 


A sample of walnut oil gave, in two determinations, 1*9 and 1*42 per cent, of 
bromo-compound. Poppy oil (four specimens) gave no deposit, nor did brazil-nut oil, 
maize oil, cotton^seed oil, olive oil, Japanese wood oil, or almond oil. Mixtures of 
linseed oil and other oils gave percentages of bromine-compound in proportion to the 
percentage of linteed oil, as will be seen from the following table : 
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Oils Used 

Linseed Oil, 
Per Cent. 

Inioluble Bromide, 
Per Cent. 

Lioeeed Oil oalouteted 
from Bromide. 

Linseed A and walnut 

.. 69 

16-6 

69 

ft ft 

.. 88-2 

9-3 

38-1 

Linseed A and maize oil. 

.. 52 

12-4 

50-8 

ff ' rt ‘ 

.. 50-5 

12-2 

500 

ft tt 

.. 61-7 

12-6 

51-6 


It ^111 be seen from the above figures that the determination of the amount of 
the precipitate can usefully serve for testing the purity of unoxidized linseed oil. 
More extended investigation as to the variation in the proportion of the precipitate- 
yielding substance would, of course, be necessary, although as far as we have gone 
the variation appears to be small. 

Considerable interest is attached to the nature and composition of the insoluble 
bromine-compound. From its origin it cannot be identical with the acid hexa- 
bromide ; this is also shown by its melting-point, which is from 143*5° to 144° C., 
against hexabromide (177° C., Hazura; 180° C. to 181° C., Hehner and Mitchell). 
If it were hexabromo-linolenic glyceride, it would contain 62*28 per cent, of bromine. 
It cannot be linolic tetrabromo-glyceride with 52*23 per cent, bromine, since maize 
oil does not furnish any insoluble compound, while the free acids readily yield large 
amounts of the acid tetrabromo-derivativa We have made a considerable number of 
bromine determinations, which gave remarkably constant results. In various pre- 
parations we found 56*38, 55*7, 56*38, 56*32, 56*55, 56*17, and 66*32 per cent, bromine. 
This percentage is too low for the hexabromo-glyceride and too high for the tetra- 
bromo-compound. Dr. Streatfield, of the Finsbury Technical College, was kind 
enough to make carbon and hydrogen determinations of a specimen of the material. 


Its ultimate composition was as follows : 

Carbon ... ... ... ... 32*97 

Hydrogen ... ... ... ... 5*42 

Bromine ... ... ... . 56*18 

Oxygen ... ... ... .. 4*44 

Ash ... ... ... ... 0*99 


100*00 

Calculated for the ash-free material, the composition is as follows : 

Carbon ... ... ... ... 33*29 

Hydrogen ... ... ... ... 5*48 

Bromine ... ... ... ... 56*74 

Oxygen ... ... ... ... 4 49 

100*00 

We are inclined tp attribute to the bromo-compound the formula C^^HjjgOgBr^^, 
which would require : 


Carbon 

34-27 

Hydrogen 

4*81 

Bromine 

66-11 

Oxygen 

4-81 


100*00 
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It mast be remembered that the substance, on acoount of its insolubility, could 
not be purified by crystallissation. In addition, the presence of ^mineral matter, 
probably derived from the oil itself, would tend to make deductions from the results 
still more uncertain. The percentage of bromine in the substance strongly points 
towards a mixed bromo-ester, and we suggest, very tentatively, the following formula : 




(C. 






which, however, cannot be definitely accepted until a perfectly pure specimen has 
been examined. We are the more inclined towards a mixed glyceride formula, since 
the existence of such mixed esters has been fairly well proved in the case of butter* 
fat, and also because it is impossible to separate, even by persistently carried out 
recrystallization, the stearin from palmitin contained in animal fats. When, on the 
otlier hand, the glycerides are broken up by saponification, the separation is readily 
effected, and from the fatty acids separated from linseed oil a nearly pure hexa- 
bromide is readily obtained. 

We have also made experiments with other classes of oils. Thus the acids of 
rape oil, which contains rapic acid, (which, unlike ricinoleic acid, does 

not appear to be a hydroxy-acid), yielded with bromine 3*6 per cent, of an insoluble 
bromo-acid containing 68*6 per cent, of bromine, and having a melting-point of 179“ C. 
It was, therefore, neither the hexa- nor the tetrabromo-compound of Hazura. Bape 
oil itself gave 0*9 per cent, of insoluble precipitate only ; this was not further 
examined. The similar mustard-husk oil gave a fine granular precipitate amounting 
to 1*5 per cent. 

Bomu of the marine animal oils approach linseed oil in many of their properties, 
especially in their iodine absorption. It is interesting to note that the (impure) 
linolenic acid which we prepared from linseed oil had a marked odour of fish oil, 
and that pure linseed oil, when heated in steam, often emits a similar fishy smell. 

The free acids prepared from cod-liver oil gave on bromination a white pre- 
cipitate, which, when dried in the water-oven, became dark brown. It amounted to 
IH per cent., and contained G2*91 per cent, of bromine (theory requires for the hexa- 
compound 63*31 per cent,). The air-dried substance had no definite melting-point, 
but decomposed below 200“ C. Attempts were made to determine its melting-point 
in a sealed tube, hut these also yielded no results. 

The cod-liver oil itself (the glyceride) yielded with bromine an immediate 
precipitate, consisting partly of a solid substance, and partly of a heavy oil, which 
was difficult to separate from the former. Eventually a perfectly white solid 
substan^ was prepared, which amounted to 42*9 per cent, and contained 56*32 per 
cent, of bromine. It had no sharp melting-point, decomposition taking place before 
fusion occurred. Cod oil behaved in an analogous manner, yielding 36*5 per cent, 
of insoluble compound, which was net farther examined. 

Shark oil, similarly, gave 22 per cent, of a bromine compound, and whale oil 
25 per cent. 

The investigations of Hazura, both as regards the hy4roxy-derivatives and the 
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lii^ixiiiis oooipounds of the unsaturated fatty acids, are of such great importance that 
it Begins surprisiDg so little has been done by other observers since the publication of 
hie papers. We trust that bur small contribution to the subject will cause others to 
pursue research in this direction. We have already indicated in several places 
starting-points for further work, and we are convinced that valuable additions to our 
scanty knowledge of the unsaturated fatty acids would result. If our supposition of 
the existence of a compound glyceride of the unsaturated fatty acids be confirmed, it 
would probably furnish an explanation of the different properties of oils possessing 
similar chemical constants, 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 


FOODS AND DRUGS ANALYSIS. 


Pumpkin-seed Oil and its Adulterants. H. Poda. {Zeit fur Unterstich, der 
Nahr. und QenmsmiUelf 1898, 625-628 .) — ThhoU (Oleimicucurbit(B)i& used in Austria 
and Hungary for dietetic purposes in place of olive oil, to which it comes next 
in price. Its usual adulterants are linseed oil, sesame oil, cotton-seed oil, and 
rape-seed oil. Such sophistication can be detected by comparing the iodine and 
refractometer numbers, the specific gravity and melting-points of the fatty acids. Two 
samples of the pure oil prepared by the author gave the following results : 


Description. 


nil T I pressed 
* vHot pressed 
n’l XT / pressed 
^^*\Hot pressed 


Iodine 

Number. 

124-49-123-91 
123-69-122*85 
12512 -125*13 
124*31-124*76 


8aponificalif)n 

Number. 

189*31-189*51 

189*24-189*37 

189*93-189*99 

189*56-189*62 


Refractometer 
Niiiiiber at 
•25“ C. 
70*2 
71 *4 
71*1 
72*0 


In the author’s opinion pure samples should give results between the following 
limits ; 


Speoifio Iodine Number 

Gravity. according to Htibl. 

0*928-0*925 122*76-130*68 


8aponi6cation 

Number. 

188*36-190*17 


Melting-point of the 
Fatty Acids. 


Reginuing. Ending. 

26*5-28*5 28*4-29*8 


Refractometer 
Number at 
25‘' O, 

70*0-72*5 


H. H. B. S. 


Methoxyl Determinatioii applied to the ibxamination of Besins, Balsamsr 
and other Drugs. G. Gregor. {Oesterreich, Chem. Zeit,, 1898, 263, 254, and 288- 
290.)— The author has recently published a modification of Zeissers method for the 
determination of methoxyl {Monatshefte filr Chemie, xix., 116; Analyst, this voL, 
297). In the present paper he gives the methyl numbers of certain resins, balsams, 
and drugs as furnished by his method. In the first of the following tal;)Ies^ 
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Bamberger’s results are given side by side with those obtained by t);ie author for the 
sake of comparison : 

Ebbins and Balsams. 


Description of Kesin or Balsam. 


Methyl Number. 

Gregor. Bamberger 


1. 

Aloe hepatica 


4-2 


3-9 

2. 

Aloe luoida 


0 


0 

3. 

4. 

|Ammoniacum 


8-6 

9 


11 

5. 

6. 

jAsafoetida 


11-9 

6-9 


18 

7. 

Gum benzoin, Siam 


43-4 

4-3 

30 

8. 

) 

( 

25-5 

25-3 

16-5 

9. 

VGum benzoin, Sumatra ... 

... 

20-3 

1 


10. 

) 

1 

20-1 

; 


11. 

Benzoin (almond), Sumatra . 


20 


13-3 

12. 

Canada balsam 


0 


0 

13. 

Copaiva balsam 


0 


0 

14. 

Copal 


0 


0 

15. 

Colophonium 


0 


0 

16. 

Dammar 


0 


0 

17. 

la 

j Dragon’s blood 

; 

27-6 

25-3 


33-8 

19. 

20. 

jEuphorbium 

f 

0 

2-8 


0 

0 

21. 

22. 

jElemi 


0 

2-5 



23. I 

Pine, resin 


0 


0 

24. i 

Galbanum ... 

1 

3-7 


37. 

25. : 


1 

0 


0 

26. 

> Lrcuuooge 


2 4 




27. : 

Guaiacum 


73-8 

74-2 

83-8 

28. ‘ 

Gurjun balsam 


0 




29. 

Jalap resin .. . 


0 


0 

30. 

Laudanum 


0 


0 

31. 

32. 

1 Liquidambar styrax 


4-5 

3-6 

l.S-5 


0 

33. 

Myrrh 

1 

1 


13-6 

34. 

35. 

jOum mastic 


0 

1-9 


0 

36. 

Olibanum 


6-4 


5 ’3 

37. 



16-7 


14-4 

38. 

VBalsam of Peru 


21-8 

i 21-7 


39. 

j 


22-6 i 

1 


40. 

Scammonium 


0 


0 

41. 

Sandarach 

! 

0 


0 

42. 

Venice turpentine 

! 

0 


0 

43. j 

44. ' 

|Balsam of tolu 


41-6 

41-7 


46-8 
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No. 


1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 
9. 

10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 
21 . 
22 . 

23. 

24. 
26. 


Dbuos. 


I Description of Drag. 

t 


jAraroba ... 
^Guarana ... 

I |Lactucarium 
|Liipulin 


Opium 


Foxglove leaves (Fol. digital, purp.) ... 

I " Deadly nightshade leaves (Fol. belladonn.) 
I Ked Peruvian bark (Oort. Chin, rubr.) 

I Calisaya bark (Cort. Chin, calis.) 

Gray Peruvian bark ^ort. Chin, fuse.) 

! Cinnamon, Chinese (Cort. cinnam. Chin.) 

I Cinnamon, Ceylon (Cort. cinn. Ceyl.) ... 

I ^Ipecacuanha root ... 

I j-Bhubarb (Bdx. rhei Chin.) 

I I Senega root (Bdx. Senega^) 


Methyl Number. 



Gregor. 

Tlamberger. 

r 

19-2 

OD 

db 

\ 

22-2 


f ^ 

1 


\ i 

1 


/ i 

1 


i ! 

1 



J 



1 



194 

1 


22-3 

1 


24 

! 

/ ■ 

4-5 

i 

i 

4-9 

I 


4-6 

: 4-2 


8-8 

8*3 


14*2 



14*4 

i 


11*5 



ir>*7 


f ' 

7*5 


l : 

7 9 


/ 

5*2 

5*5 

■1 

5*7 


i ' 

14*7 


\ \ 

15 



H. H. B. B. 


TOXICOLOGICAL ANALYSIS. 

Micro- Chemioal Identification of Spermatic Fluid Stains. C. Kippenberger. 
(Zeit, filr Untersuch, der Nahr, und Genussmitielj 1898, 602.) — The identification of 
traces of seminal fluid by means of the spermatozoa being not always possible, the 
author has investigated the method of Florence, depending upon the reaction with 
iodine and potassium iodide, with the view of its application to forensic work, 
and finds that this must be accepted with considerable reserve. The reagent is a 
solution of 1*65 grammes of potassium iodide and 2*54 grammes of iodine in 30 c.c, 
of distilled water. On mixing an aqueous extract of seminal fluid with this reagent, 
crystals of a dark-brown colour, varying in form from long-shaped rhombic tables 
to fine needles, are produced. The crystals vary somewhat in size, as well as 
in form, and are soluble in excess of the reagent, and in ether, alcohol, acids, knd 
alkalies. The method of employing the test is as follows : An extract is first made 
by warming the stains or fluid with a little water on the water-bath. The extract is 
then acidified with hydrochloric acid, cooled, and dry ammonium sulphate added* 
which causes a separation to occur. The fluid is then filtered, a few drops of the 
filtrate mixed with the reagent and the mixture examined under the microscope. 
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The reraaroheg of Richter {Wiener Ktm. Wochenschrift, 1897, 669) and of Lecoo 
{Wiener Klin, Wochemchrift, 1897, 820) led to the suppositiou that the constituent 
giving rise to the reaction was cholin, either normally present in small quantities or 
produced by the decomposition of lecithin, a recognised constituent of the seminal 
fluid. The author's experiments dp not confirm this, but lead rather to the conclusion 
that the reaction is due to xanthine bodies and to creatinine. Further, the author is 
not able to confirm the statement of Florence that the reaction is only obtained with 
human seminal fluid. Experiments with the seminal fluid of bulls, rams, gazelles, 
camels, foxes, asses, dogs, amphibious animals, and birds, all resulted in the 
characteristic reaction, though slight differences were observable in certain cases. 
Contrary to Posner's experience, the author finds that seminal fluid which has 
become putrid still gives the reaction, and this applies also to old stains. 

With regard to other animal secretions, menstrual fluid, and, in one case, normal 
blood, gave a very similar reaction, which might be mistaken for the reaction with 
seminal fluid. Normal saliva and saliva from tuberculous persons gave negative 
results, as also did pus, unless mixed with blood. No resection was obtained with 
urine, but, as this excretion contains small quantities of both xanthine bodies and 
creatinine, it is probable that the reaction would be obtained by the use of large 
quantities or of an extract. H. H. B. 8. 


ORGANIC ANALYSIS. 


The Freezing-point of Glacial Acetic Acid. J. C. Umney. (Pharm, Jour, 
1898, 242.) — In the BritishJPharmaoopoeia of 1885 glacial acetic acid was described as 
containing nearly” 99 per cent, by weight of hydrogen acetate. In the new 
PharmacopoBia (1898) the strength of the acid is given as 99 per cent., and it is 
provided that the acid shall have a specific gravity of 1 058, and that it shall remain 
solid until the temperature rises above 60** F. (15*5'* C.). 

The author points out that this solidification- temperature is not in agreement 
with the percentage. Rudorfi* {Pharm, Jour,, Series 3, ii., 241) states that the strength 
of glacial acid can be estimated with greater accuracy by determining the freezing- 
point than by titration with alkali, and gives the following table : 


100 Parts of Mixture. 

Containing 0 0 of water 
0-497 „ 

0- 99 

1- 477 „ 

„ 1'961 


Solidifying Point. 
’C. 

16-7 

16-65 

14-8 

14-00 

13-25 


From this it is evident that glacial acetic acid containing actually 99 per cent, o* 
hydrogen acetate does not remain solid above 14-8** C. 

According to the U.S. A. Pharmacopoeia, glacial acid contains 99 per cent, of 
absolute acid, solidifies somewhat below 15** C., and becomes liquid again at 
about 15" C. 

The commercial importance of this apparently trivial point is shown by the fact 
that glacial acid is Admitted into New Zealand at an ad valorem duty of 20 per cent., 
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if tile eoid falls below the Britida Pharmacopoeia standard, dd. per lb* duty faaa to 
be paid, or about hve times as much as the proper duty. The New Zealand Cu0t<»ns 
have hitherto based their decision as to the strength of the acid on its liquefying- 
point after freezing, and regarding the statement of the British Pharmacopoeia as 
almlutely accurate, they charge the 5d. per lb. duty on all acid melting below 15*5'' C. 

C. A, M- 


Estimation of Formic Acid in Presence of Acetic Acid and Beadily 
Oxidisable Organic Bodies. A. Leys. (Arm, et Bev. Ckim, Analyt,, vol. iii. [8], 
pp. 255-260.) — The method is based on the reduction of mercuric acetate to the 
mercurous salt 

In the case of liquids containing acetic and formic acids, the total acidity is first 
determined in terms of the former. If the relative proportion of formic acid is very 
low, the liquid is diluted until the acidity measures 20 to 30 per cent. ; but if the 
ratio is as 1 : 20 of acetic acid, dilution to 2 per cent, of acidity is necessary. 

Ten c.c. are then taken, mixed with 20 to 30 c.c. of a 20 per cent, solution of 
mercuric acetate, and made up to 100 c.c. with water, the whole being heated to 
boiling-point within seven or eight minutes, and then immediately set aside to cool 
until the following day. The brilliant white crystals of mercurous acetate deposited 
are filtered through glass wool, brought on to the filter, then washed with 95 per 
cent, alcohol, acidified with 2 per cent, of glacial acetic acid (to prevent decomposition 
of any residual mercuric acetate), and finally with neutral 95 per cent, alcohol. After 
removing the alcohol by anhydrous ether, and evaporating the latter, preferably In 
vaciiOt the precipitate is dissolved as rapidly as possible in nitric acid diluted with its 
own volume of water, and an aliquot part of the solution is precipitated with sodium 
chloride, the mercurous chloride being then weighed after drying at 100® C. The 
weight multiplied by the factor 0*0976 gives the corresponding amount of formic acid. 
Drying should not be prolonged more than is absolutely necessary, or a loss of weight, 
due to volatilization, will occur. 

When the liquid under examination contains alcohol in addition to formic acid, 
2 c.c. of glacial acetic acid must be added to the test sample before adding the 
mercuric acetate, to prevent precipitation of the latter. Should the proportion of 
alcohol be relatively high, the crystals of mercurous acetate formed may be granular 
and dense, instead of the fine scales obtained in the first-named case. 

If both alcohol and acetic acid (the latter in sufficient amount) are present in the 
liquid, then no further addition of this acid is necessary. 

The method is also applicable in presence of acetic and formic aldehyde, and is 
recommended by the author for the estimation of formic acid in natural spirits and 
commercial formaldehyde, as well as for the titration of formaldehyde after oxidation. 

C. S. 

A Very Sensitive Test for Bromine in Urine. A. JoUes. {Zeit anal 
1898, XXX vii., 439-440.) — This test is based on the fact observed by the author that, 
pn treating a hot acid solution of urine with permanganate, any bromine compounds 
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present are deoamposed with the liberation of free bromine, which can be readily 
identified by meacs of p-dimethyl-phenyl-diamine paper. This is prepared by 
d^ing fiUer^paper into a solution (0*5 gramme in 500 c.c.) of the hydrochloride of 
p-dimethyl-phenyl-diamine, and leaving it to dry. This substance gives with bromine 
a red colouring matter, the probable composition of which is NH : C0H4 : N(GHs)2Br, 
and which, in the solid condition, has a metallic, green glittering appearance. The 
reagent-paper, when brought into contact with bromine vapour, gives a violet colora* 
tion in the centre, while the edg^ are blue, gradually changing into grey, and finally 
into brown. The reaction is extremely sensitive, and is capable of detecting 0*001 
gramme of sodium bromide in 100 c.c. of urine. 

The corresponding iodine reaction is much weaker, and the coloration of the 
paper (yellowish brown) is quite dii^tinct, so that traces of bromine can readily be 
detected in the presence of large quantities of iodine. Chlorine, too, gives a very 
feeble reaction, which does not interfere with the bromine reaction. 

The test is made in the following manner : 10 c.c. of the urine are acidified 
with sulphuric acid, and an excess of potassium permanganate is added. The flask 
is warmed on the water-bath, and a moistened strip of the reagent-paper placed in 
the neck of the flask. 

The fluorescein-paper recommended by Baubigny (Analyst, this volume, 23) is 
also very suitable for the detection of bromine liberated from urine by means of 
permanganate. C. A. M. 

On the Coagulation of Albumin. Q. Halphen. Pharm. Chim,^ 1898, viii., 

173-175.) — In order to assist the coagulation of albumin in solutions of pepsin and in 
urine, the author has made experiments on the addition of ammonium salts. He 
finds that salts of ammonium, such as the chloride and the citrate, accelerate the 
coagulation of albumin. A sufficient quantity of a 10 per cent, solution are added to 
the albuminous solution before boiling, and the precipitate collected on a weighed 
filter, washed, dried, and weighed. C. A. M. 


The Detection of Fyramidon (Dimethyl - amido - antipyrine) in Urine. 
A. Jolles. (Zeit, anal, Chem.^ 1898, xxxvii., 441-442.) — Pyramidon is an antipyrine- 
derivative which has recently been prepared and recommended by Filehne {Berlin 
Klin, Wochens,^ 1896, 48), It gives a characteristic bluish-violet coloration with ferric 
chloride, which, like the analogous red colour given by antipyrine, rapidly disappears. 
A fugitive violet coloration is also produced by it on treatment with a nitrite and sul- 
phuric acid. The test which the author has worked out for its detection in urine is 
based on the fact that it is oxidized by halogens with the production of a violet colora- 
tion. ' The blue colour yielded with an alcoholic solution of bromine soon fades, but 
that obtained with an alcoholic solution of iodine changes after some time to red. 
Hydrogen peroxide gives a blue colour on warming ; the action of permanganate is 
too energetic, and a colourless compound results which no longer reacts with halogens. 
Weaker oxidizing reagents, such as arsenic acid and alkaline copper solution, do not 
give a blue coloration. The behaviour of pyramidon towards the halogens is to be 
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ohi^fly attributed to the presence of the dimethyl-amido group, which, as has often 
been observed, readily reacts with oxidizing agents. 

Most of these reagents give no characteristic results with pyramidon in urine^ 
Ferric chloride produces the violet colour, but less markedly than in aqueous solution. 
On the other hand, alcoholic iodine is very sensitive, and by testing the urine with a 
very dilute solution (10 per cent, iodine solution diluted with 9 volumes of water) 
there is formed on the surface of the liquid a sharp violet red ring, which on standing 
changes to reddish-brown. The author finds that when pyramidon is taken in doses 
of 0*2 gramme twice a day it is readily detected in the urine by means of this test. 

C. A. Jd. 

Detection of Carbon Monoxide in Confined Air. F. Jean. {Ann. ci Eev, 
Chim. Analyt.^ vol. iii. [8], pp. 260, 2G1.) — The Marmet permanganate reagent being 
liable to reduction by other agencies than carbon monoxide present in samples of air, 
the author prefers to draw the air through a tube containing cuprous chloride solution, 
which, in presence of the monoxide, deposits a characteristic red precipitate. 

C. B. 

The precipitate thus formed is according to Berthelot {Ann. Chcvi. Pharm., 
xcviii., 392) probably CuXl,. CO. 211^^0. —Ei>. 


The Volumetric Estimation of Certain Alkaloids as Higher Feriodides. 
A. B. Prescott and H. M. Gordin. {Jour. Anier. Chem. Soa., 1898, xx., 706-724.) — 
By adding a solution of iodine in potassium iodide to a solution of an alkaloidal 
salt, the lowest periodide (in most cases a tri-iodide) is generally formed ; if the 
iodine be kept in excess the highest periodide is formed. Of these latter some are 
stable and can be recrystallized, while others readily decompose in solution into 
free iodine and lower periodides. Atropine enneaiodide belongs to the first class ; 
strychnine and brucine heptaiodides to the second. The only periodide of morphine 
which the authors could obtain was the tetraiodide already prepared by Jorgensen. 
Aconitine yielded (probably) a tri-iodide and a heptaiodide. 

The formula} and iodine factors of the higher periodides so far determined are : 


Atropine, 

Strychnine, ^^llggNaOg.Hl.I^. 
Brucine, Co^jEL,.N 204 .HI.Tjj 
M orphine, 

Caffeine, (Gomberg) 


Katio of Alkaloid 
to 1 of Iodine. 

0-2849 

0-4390 

0-5179 

0-74918 

0-3834 


Alkaloid Factor of 1 c.c. 
N 

of -- Todine Solution. 

0-0036048 

0-00555467 

0-00655299 

0-00947937 

0-00485 


The general method to be followed in estimating the strength of an aqueous 
solution of an alkaloidal salt is as follows : To about 10 c.c, of iodine, solu- 
tion, diluted with a little water, is added 1 c.c. of the acidulated alkaloidal 


solution, and the mixture well shaken for a few minutes. If the clear supernatant 
liquid does not retain a dark-red colour after the separation of the precipitate, the 
alkaloidal solution is too strong and must be diluted. When the right dilution has 
been ascertained, the acidulated alkaloid solution is made up to definite volume, and 
10 to 15 O.O. of it run from a burette into a graduated vessel containing 25 to 30 c.c. 
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of ^ iodine solution, diluted with a little water. The mixture is made up to definite 
Tolutne and shaken, until the supernatant liquid is clear and of a dark-red colour. If 
not, the determination must be recommenced with a larger excess of iodine, as an 
addition of more of the iodine solution to the same mixture is out of the question, 
since the lower periodides when once formed might not take up more iodine. With 
morphine, which only forms one periodide, this precaution is unnecessary. When 
perfectly clear, an aliquot portion of the liquid is filtered off and the excess of iodine 
determined with standard sodium thiosulphate. Thus the quantity of iodine multi- 
plied by the ** ratio of the alkaloid to 1 of iodine gives the quantity of the alkaloid 
in question. 

The authors state that they have obtained satisfactory results by this method, 
in the determination of the total alkaloids in nux vomica and belladonna after 
extracting them with various solvents. They also confirm the accuracy of Gomberg's 
method of determining caffeine (Analyst, vol. xxi., 193). C. A. M. 


Notes on Taka Diastase. W. E. Stone and H. B. Wright. (Jmir. A?fier, 
Ghent, Soc.^ 1898, xx., 639-648.) — The authors have made a series of experiments on 
the action of taka diastase (Analyst, this volume, 108) on potato-starch as compared 
with that of malt diastase. They found that its action at the outset was more rapid, 
the blue colour of the starch with iodine changing almost immediately to reddish and 
.violet tints, while the starch paste was very rapidly liquefied. On the other hand, 
the complete conversion of the starch into compounds which no longer gave colour 
reactions with iodine was effected much earlier by the malt diastase, this final result 
being scarcely attained by the taka diastase after several hours. Parallel experi- 
ments, in which the solutions were examined with the polarimeter at stated intervals, 
showed that the products of the action of taka diastase had invariably a lower 
specific rotation than those from malt diastase, which the authors attributed to the 
more rapid conversion into maltose. 

These results being unfavourable to the use of taka diastase in place of malt 
diastase in the quantitative determination of starch, the authors made further experi- 
ments with different materials in which a starch estimation is commonly required. 
One gramme each of air-dried finely-ground wheat, maize, and potato were heated 
to the boiling-point during thirty minutes with 50 c.c. of water. After cooling to 
60° C., 10 c.c. of malt infusion were added to each, and the temperature maintained 
at 60° C. A second series was prepared in the same way, to each of which was 
added 0*05 gramme of taka diastase, and a third series in which the quantity added 
was 0*1 gramme, the temperature being maintained at 40° C. After four and a half 
hours all were tested with iodine, and it was found that in those treated with malt 
infusion the whole of the starch had disappeared from the potato, while the wheat 
and maize still showed traces under the microscope. In those treated with taka 
diastase all showed an abundance of unchanged starch. After seven hours the 
samples treated with malt infusion were quite free from starch, but the taka diastase 
samples still contained a large quantity, and even after an additional twelve hours’ 
treatment the starch reaction had not disappeared. 
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As a further test, duplicate quantitative determinations were . made of the starch 
contained in a specimen of air*dried wheat, the solvent in the first instance being a 
freshly-prepared infusion of malt, and in the second a solution containing 0 05 gramme 
of taka diastase. In each case the sugar was determined by titration with Fehliug’s 
solution, and the results calculated to starch. The treatment with malt extract gave 
65-46 per cent, of starch, while the determination by means of taka diastase gave 
52-94 per cent. 

From these experiments, the authors conclude that under the usual conditions 
of the analysis taka diastase is unsuitable for the quantitative determination of starch. 

C. A. M. 


The Quantitative Estimation of Proteids. H. Schjerning. anal 

Oiem,, 1898, xxxvii., 413-422.) — In this paper the author sums up the results of his 
previous communications, and embodies them in a complete methqd for the estimation 
of proteid substances in solution {cf. ZeiL anal. Chcm., xxxiii., 263; xxxiv., 135; 
XXXV., 285 ; and Analyst, 1898, 105 and 185). 

The reagents required are : 

1. A solution of tin chloride prepared by dissolving 50 grammes of tin in a 
weighed flask containing a sufficient quantity of boiling concentrated hydrochloric 
acid and a little platinic chloride. The solution is evaporated down to about 
130 grammes, made up to a litre, and filtered. 

2. A solution of normal lead acetate containing about 10 per cent, of the salt, 
and 10 to 12 drops of 45 per cent, acetic acid in a litre. 

3. A 5 per cent, solution of mercuric chloride. 

4. Pure, dry ferric acetate. 

5. Dilute acetic acid containing 15 c.c. of 45 per cent, acid in a litre. 

6. A solution of pure uranium acetate (about 10 per cent.), free from ammonia. 

7. Pure, crystallized magnesium sulphate. 

8. A solution of ordinary sodium phosphate, containing 0*4 per cent, of the 
crystallized salt. 

9. A solution of calcium chloride (about 10 per cent.). 

The solution of the proteids is first diluted so that 10 c.c. contains a quantity of 
total nitrogen corresponding with about 5 c.c. of decinormal acid. Under some 
conditions the precipitations are readily made, but when the solution contains little 
or no ash, it is necessary to add mineral matter (solutions 8 and 9). In order to 
determine whether this addition is required, the following test is made : If the 
number of o.c. of the proteid solution, which correspond with about 10 c.c. of acid, 
do on boiling not completely precipitate the iron from a solution of 0*8 grammes of 
ferric acetate dissolved in 40 o.c. of dilute acetic acid (reagent 5) and 50 to 100 c.c. 
of water, the proteid solution must be regarded as poor in ash, and the precipita- 
tions by tin, lead, and iron must be made after the addition of mineral matter 
(reagents 8 and 9). 

The Tin Chloride PrecipitaUcyn . — About 6 c.c. of the tin chloride solution 
(reagent 1) are added to 26 c.c. of the proteid solution. After stirring well, the 
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beaker is covered with a glass and left for from six to twenty hours. The precipitate 
is then collected on a filter and washed with cold water. If the proteid solution 
is poor in ash« 10 c.o. of calcium chloride solution (reagent 9) are added before the 
tin chloride, and the precipitate washed with a cold 1 per cent, solution of calcium 
chloride. 

The Lead Precipitation . — To 26 c.c. of the proteid solution are added a sufficient 
amount of the lead acetate solution (No. 2),. the amount var3dng with different 
substances. Care must he taken that the excess of lead is not too great, or part of 
the precipitate may be redissolved. After adding the reagent, the liquid is boiled, 
and the precipitate collected and washed with cold water. If the proteid solution 
contains little ash, sodium phosphate solution (No. 8) is added in the proportion of 
about three volumes to each volume of the lead acetate solution used, before boiling. 
Since the lead precipitate is somewhat soluble in the precipitating reagent, a 
correction is necessary, which the author has determined experimentally to 
correspond with 0*35 c.c. of ^ acid for each 100 c.c. of filtrate and washings. 

The Mercuric Chloride Precipitation . — Five c.c. of the mercuric chloride solution 
(No. 3) are added to 25 c.c. of the proteid solution, the liquid allowed to stand from 
four to twenty hours at the ordinary temperature, the precipitate filtered off and 
washed with a cold 0*5 per cent, solution of mercuric chloride, and the nitrogen it 
contains determined by Kjeldahl’s method. 

The Iron Precipitation. — 0*8 gramme of ferric acetate is dissolved in 40 c.c. of 
the dilute acetic acid (reagent 6), and 50 to 1(X) c.c. of water in a beaker, and the 
solution heated to boiling, with constant stirring. 20 c.c. of the proteid solution are 
then added, and the liquid again brought to the boiling point. The precipitate is 
filtered off and washed three or four times with boiling water. The filtrate should 
be quite clear, and if this is not the case, an addition of from 15 to 25 c.c. of the 
sodium phosphate solution should be made immediately after the second boiling, the 
liquid being in the meantime stirred and kept boiling. With a little practice the 
right amount of sodium phosphate can be estimated. 20 c.c. have no injurious effect 
if these directions are followed, and only in exceptional cases is it necessary to add 
greater quantities (at most 25 c.c.). 

The Uranium Precipitation. —25 c.c. of the proteid solution are mixed with 20 to 
25 c.c. of the uranium acetate solution, the liquid heated to the boiling-point with 
constant stirring, and allowed to stand for some hours, or iintil the following day, in 
a dark place. The precipitate is washed with a cold 1 to 2 per cent, solution of 
uranium acetate. The correction necessary for the solubility of the precipitate 
corresponds with 0*10 c.c. of ^ acid for each 100 c.o. of filtrate and washings. 

The Magnesium Sulphate Precipitation . — Five or six drops of 45 per cent, acetic 
acid are added to 20 c.o. of the proteid solution, and the beaker placed in a water 
bath, which is kept at a temperature of from Sd"" to 36'’ C. From 18 to 20 grammes 
of finely powdered magnesium sulphate (MgSO^-f THgO) are added, with constant 
Btining, and the liquid allowed to stand for thirty minutes to one hour at the 
ordinary temperattire, a stir being given from time to time. The precipitate is filtered 
off and washed with a cold saturated solution of magnesium sulphate containing 
4 to 5 grammes of 45 per cent, acetic acid per litre. 
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The relation of the (several precipitates is given in the following soheme : 


Precipitate. 

Tin Chloride = a 

Lead Acetate 
Mercuric Chloride 

Eerric Acetate = c 


Contains the 
Proteids. 




Albumin I 
r Albumin I 
Albumin II 


Denuclein 
^Albumin I 
Albumin II 
Denuclein 
Propeptone 


Precipitate. 


Uranium Acetate = 


Magnesium Sulphate 


Contains the 
Proteids. 

Albumin I 
Albumin II 
Denuclein 
Propeptbne 
Peptone 
Albumin I 
Albumin II 
[ Propeptone 


The quantity of the different groups of proteids can thus be readily determined, 
as was shown in a former communication. The proteids precipitated by lead 
acetate and mercuric chloride are identical, but as the mercury usually gives more 
satisfactory results than the lead, the latter need only be used in exceptional cases. 
The author concludes his paper with tables of the results obtained with solutions 
of various kinds of proteids which are very similar to those given in his former 
paper. C. A. M. 


The Analytical Methods of distinguishing the I9itrogen of Proteids from 
that of Amides. J. W. Mallet. (Bulletin 54, United States Department of Agricul- 
ture.) — The author has investigated various methods which have been proposed for 
separating these two classes of bodies, such as dialysis; interaction with nitrous 
acid ; treatment with permanganate in presence of free alkali or acid ; with sodium 
hypobromite; behaviour with cupric hydroxide ; precipitation by alcohol ; the behaviour 
of several new or little-used reagents, such as phenol, trichlor-acetic acid, form* 
aldehyde, etc. ; of tannin ; and also that of phosphotungstic acid. This last reagent 
proved in most cases the most reliable one, and when applied under proper conditions 
afforded satisfactory results, though in certain cases tannin was found to be the 
preferable reagent. Some of the special facts on which the application of phospho- 
tungstic acid depends- are new, and the particular use made of these points of 
behaviour has not been hitherto described. The assumptions of Stutzer, that the 
proteids and allied substances are precipitated by phosphotungstic acid, and that the 
amides are not precipitated, must be qualified. Thus peptones are incompletely 
precipitated, while ffesh-bases, such as creatine, creatinine, etc., are fully precipitated. 
Some substances also of an amidic nature give precipitates which are almost insoluble 
in water, but the solubility of which is much increased by rise of temperature. It 
was found that the substances experimented with might be divided into the three 
following classes : 

(a) Those which, even in pretty strong solutions, give no precipitate with 
phosphotungstic acid. 

(Z») Those which are precipitated in strong solutions, the precipitate redissolving 
with more or less ease on heating the liquid (or on treating the precipitate with hot 
water) and reappearing on cooling. 

(c) Those which are precipitated, the precipitate not being sensibly soluble, and 
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the supernatant liquid remaining olear on being heated along with the precipitate and 
subsequently cooled. 

Under the first head fall glyoocine, alanine, leucine, asparagine, aspartic acid, 
tyrosine, and aliantoin; under the second, glutamine, creatine, creatinine, hypo- 
xanthine, carnine, and urea. The precipitate given by peptone becomes dotted on 
heating, and dissolves to a considerable extent, being reprecipitated on cooling. 
Under the third head are included egg-albumin, fibrin, casein, legumin, globulin, 
vitellin, myosin, syntonin, haemoglobin, albumose, gelatin, and chondrin. 

The following amidic substances yielded precipitates with phosphotungstic acid, 
which were found to be soluble in hot water in the following proportions : That from 
betaine, 1 part in 71 parts of water at 98'2'‘ C. ; creatine, 1 : 107 parts at 98*1''; 
creatinine, 1 : 222 at 97*9" ; hypoxanthine, 1 : 98 at 97*6''; carnine, 1 : 132 at 98*4’. 
It seemed possible, by precipitating with phosphotungstic acid, and washing the 
precipitate with hot water, to separate the amidic substances from all proteid and 
proteid-like bodies, except the peptones. These last are, according to most authori- 
ties, completely precipitated by tannin ; hence this reagent disposes of the one case 
unprovided for by phosphotungstic acid. 

The precipitants employed were 5 and 10 per cent, solutions of phospho- 
duodeoitungstic acid in 2*5 per cent, hydrochloric acid, and 5 and 10 per cent, 
aqueous solutions of tannic acid. 

The -method proposed is given below nearly in the author’s own words. It is 
stated, for the sake of simplicity, first as applied to the analysis of meat, raw or 
cooked, and the variations required in the examination of other classes of food 
materials are given afterwards. 

A carefully selected and accurately weighed sample is to be ground in a glazed 
porcelain mortar with as much sharp-edged siliceous sand, previously heated to 
redness with free exposure to air, or with as much hard glass in small, sharp 
splinters similarly ignited, as will sufiice to thoroughly subdivide the tissue and 
reduce it to the condition of a smooth pulp. Of this pulp, very carefully mixed, so 
as to insure uniformity, two aliquot parts are to be taken. In one the total nitrogen 
is to be determined by the well-known Gunning-Kjeldahl process, using a rather large 
proportion of sulphuric acid, so that no previous drying of the sample is needed. 
The other part is to be digested with cold water, filtered on to a nitrogen-free filter, 
and the residue washed on the filter with water at the same low temperature as 
long as it gives up soluble matter in sensible amount. Cold water is used to avoid 
action on and extraction of the gelatinoids. Creatinine is quite easily dissolved, as 
is also saroosine ; creatine with tolerable facility. Xanthine, hypoxanthine (1 : 300), 
and carniue (1, ; 312), are less soluble. 

The filtrate is then to be slightly acidified with acetic acid, heated to about 90" C., 
and again filtered from any coagulum. A little more sand or pulverized glass may 
with advantage be stirred in before bringing it on to the filter the second time. 

To this second filtrate is to be added an acidified solution of phosphotungstic 
acid as long as a precipitate continues to form, avoiding any very large excess of the 
reagent. With a moderate amount of sand or pulverized glass added, to prevent the 
formation of a dense clot, the liquid and precipitate are to be heated to atout 90'’ C., 
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ffliered, and the precipitate washed thoroughly on the filter with water at aJbout 
same temperature. 

Assuming now that nitrogen is present in the sample under examination only in 
the two forms of proteids and simpler amidic •compounds, the three filters used and 
their contents are to be submitted to the Gunning-Kjeldahl process. By subtraction 
of the nitrogen found from the total nitrogen previously determined, the amount 
of this element present in the simpler amidic compounds will be obtained. 

In cases involving the presence of ammonia or its salts, nitrates, or alkaloids, the 
nitrogen occurring in these forms must be deducted from the total nitrogen before 
recording the residue as nitrogen of the simpler amides and amido-acids. In like 
manner a separation of lecithin, when present, may be effected by the use of ether as 
a solvent, followed by a mixture of ether and alcohol, in order to secure a complete 
extraction. A determination of phosphorus is made the basis of a calculation of 
lecithin-nitrogen, and this is in turn subtracted from the total nitrogen found. 

When peptones are present, these are to be precipitated by tannic acid from the 
solution which has been acidified with acetic acid and heated. After this has com- 
pletely cooled down, and before adding phosphotungstic acid, the filter on which the 
tannic acid precipitate is collected and washed with cold water is, with its contents, 
to be submitted to the modified Kjeldahl process, and the nitrogen obtained reckoned 
as part of the proteid nitrogen. 

The several filters and precipitates from which the proteid nitrogen is obtained 
may either be treated separately by the Kjeldahl process, or, preferably, may all be 
brought together and submitted to this process in a single operation. If the latter 
course be pursued, it will be well to introduce each filter with its contents as soon as 
washed into the strong sulphuric acid, so as to avoid any possible decomposition and 
loss of nitrogen as ammonia until all the filters have been brought together and the 
moist combustion process can be proceeded with. 

When proteoses are present, it may be well to make a check determination of 
their amount by saturation of the aqueous solution (after acidification with acetic 
acid, heating and subsequent cooling) with zinc sulphate, determining nitrogen in the 
precipitate so formed by means of the Kjeldahl process. 

When gelatinoids are present, as may bo the case with soups, stews, and meat 
extracts, hot water may be used at once for solution or washing the original material, 
and this with the advantage of facilitating the extraction of the less soluble simpler 
amides and amido-acids. These are, as a rule, more easily dissolved in the presence 
of a little free acid ; hence acidification at an early stage of the treatment is advan- 
tageous. In a case in which tyrosine might be present, as in some vegetable 
materials, and possibly among unabsorbed residua of food, the use of hot water and 
the presence of free acid would greatly increase the solubility of this substance. 

In food of vegetable origin where much starch is present it will be better to 
avoid the use of hot water at first, so that the solution may not be loaded with viscid 
material, rendering filtration difficult. 

In all cases in which the food material to be examined is already fluid from the 
presence' of water — as, for instance, soup, milk, and the like — filtration ^K^ill of course 
at once be resorted to, being almost always much facilitated by the addition of sand 
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or pulverized glassi and only eu^ch further quantity of water will be used as is required 
for washing the undissolved matter left upon the filter. 

In the presence of fat in large quantity it may be well first to remove tihis, or 
most of it, by extraction with ether. The simpler amidio substances are, as a ruloi 
insoluble in ether, but by way of precaution the ethereal solution of fats might be 
shaken up two or three times with acidified water, and the watery fluid evaporated 
and tested for nitrogen. 

In regard to the method of reporting results, the most important point is the 
separate statement of the amount of nitrogen present in the form of proteids and 
their congeners, and in the form of the simpler amides and amidc-acids. But 
in attempting to calculate from the nitrogen found under these heads the actual 
amount of the proximate nitrogenous* constituents of the food material examined, 
the difficulty arises as to what factor should be used for multiplying the nitrogen 
found in each case. 

The author suggests the following factors : 

For proteids and allied substances, multiply nitrogen found by the ordinary 
factor 6*25. 

For flesh-bases and simpler amides of animal origin in food-materials, multiply 
by 3*05. 

For simpler amides and amido-acids of vegetable origin in food materials, 
multiply by 5*15. 

For mixed ami die constituents of unabsorbed solid residua in digestion experi- 
ments, multiply by 9*45. 

As a matter of general practice, it is recommended that in all statements of the 
results the actual amounts of nitrogen obtained should be given, so that if, with 
further knowledge of the nature of the proximate nitrogenous constituents present, 
the factor used in calculation be subsequently changed, the original experimental 
work will still retain its value. W. J. S. 


Quantitative Estimation of the litter Principles in Hops. C. J. Lintner. 
{Zeits, f ur d. ges. Brauwesen, vol. xxi. [31], pp. 407-410.) In order to overcome the 
inconveniences arising in the ordinary gravimetric method for the extraction and 
drying of the bitter constituents, the author recommends titration of the extract 
with decinorraal alkali, using phenol-phthalein as indicator. 

Ten grammes of hops are placed in a half litre flask, and extracted by means of 
300 c.c. of petroleum spirit (B. P. 30** to 50“ C.) for eight hours, under an efiicient 
reflux condenser, the flask being immersed to a depth of 2 to 3 c.m. in water kept at 
about 50“ C. When the operation is completed, the contents of the flask are cooled 
to 17*5“ C., made up to 505 c.c. ( = 500 c.c. of liquid) with petroleum spirit, and 
filtered into a stoppered flask. This should be performed as quickly as possible, to 
prevent the extraction of y-resin, which would falsify the results. 

One hundred c.c. of the filtered extract are titrated with alcoholic (96 per cent, 
by volume alcohol) decinormal potassium hydroxide. To facilitate the admixture of 
the liquid with the reagent, 80 c.c. of 96 per cent, by volume alcohol are added, and 



THE ANALYST. 


m 


10 .drops of phenol^phtbalein (1 : 100) solution are us^ as indicator. The reagent ^ 
added until the yellow colour of the liquid shows a decided red tinge, the end poinl; 
being easily distinguishable after a little practice. A blank titration must be made 
to ascertain the volume of alkali consumed in neutralizing the petroleum spirit and 
alcohol. 

The resulting values multiplied by 0 4 express the content of bitter principle in 
terms of lupulinio acid. 0. 8. 


INORGANIC ANALYSIS. 

The Determination of Technically Available Molybdenum in Molyb- 
denum Glance. H. Borntrager. {Zeit anal. Chem,^ 1898, xxxvii., 438.) — Most 
of the methods employed for the determination of molybdenum give the total amount 
of the metal, and not that available for technical purposes, which, however, is most 
frequently required in a valuation of an ore. In the following method described by 
the author only the readily available molybdenum is estimated : 

About 1 gramme of the molybdenum glance is digested in an Erlenmeyer flask 
for about two hours with 25 c.c. of strong nitric acid, until all the molybdenum has 
been converted into molybdic acid. Ammonia is then added to dissolve the molybdic 
acid and the liquid filtered. The residue is again digested with nitric acid and 
treated with ammonia, and the combined filtrates mixed with nitric acid and 
evaporated to dryness. The residue, consisting of molybdic acid and ammonium 
nitrate, is digested with dilute alcohol (50 per cent.), in which the ammonium nitrate 
is soluble. The molybdic acid left behind is collected on a weighed filter, washed 
with 50 per cent, alcohol, dried, and weighed ; or preferably it is dissolved in 50 c.c. 
of normal ammonia, and the solution titrated with normal sulphuric acid, the 
difference being calculated into molybdic acid. (X A. M. 


A New Volumetric Method for the Determination of Copper. R. K. Meade. 
(Joum, Amer, Ghem. Soc.t 1898, xx., 610-613.) — The following method is claimed to 
be superior to the iodine and cyanide methods, both in rapidity and accuracy. The 
copper is brought into solution as sulphate, the greater part of the free acid 
neutralized with ammonia, the solution warmed, an excess of sulphurous acid added, 
followed by an excess of ammonium or potassium thiocyanate. The solution is 
filtered through asbestos with the aid of a filter pump, and the precipitate and filter, 
after being well washed, are heated in a beaker with a solution of caustic potash or 
soda. The reaction which takes place is shown in the equation 
2CuSCN + 2KOH = CugO + -i- 2K8CN . 

The oxide is filtered off on asbestos, and washed with hot water. The pre- 
cipitate and filter are again placed in the same beaker, and an excess of ferric chloride 
or ferric sulphate (free from nitric acid, free chlorine, or ferrous salts) added, together 
with a little dilute sulphuric acid. 

The solution is then titrated with standard permanganate, and the iron equivalent 
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pf the pennftngaaate used, multiplied by 1*125 gives the weight of copper in the 

Instead of sulphurous acid, acid ammonium or sodium sulphite may be used 
to reduce the copper. Since copper is the only metal precipitated as thiocyanate 
from an acid solution, the presence of arsenic, antimony, bismuth, or zinc will not 
affect the results. The caustic alkali solution used to convert the cuprous thio- 
cyanate into cuprous oxide must not be too strong, or some of the copper will go 
into solution. The author recommends a solution of about semi-normal strength. 

The results obtained by this method in the analysis of a sample of pure copper 
were in close agreement with those of an electrolytic determination. The compara- 
tive figures given by the two methods with specimens of copper ore are shown in the 
subjoined table : 

Per Cent. 


Sample. 

GrAinmeB. 

Copper by 

Thiotryanate-permanganate 

Copper by 
Electrolytic 

1. Chalcopyrite I. 

10 

Method. 

19*85 

Alothod. 

19*95 

2. 

1-0 

19*70 

19*86 

3. Chalcopyrite II. 

20 

6*16 

6*37 

4. 

20 

. 6*21 

6*30 

5. Malachite 

10 

36*19 

36*10 

6. 

10 

36*19 

36*15 

7. Tetrahedrite ... 

10 

2105 

21*06 

H 

10 

20*90 

21*18 


The author states that after the ore has been brought into solution duplicate 
analyses can easily be made in from half to three-quarters of an hour. C. A. M. 

The Determination of Uranium. H. Borntr'ager. (ZeiL anaL Chem,, 1898, 
xxxvii., 136, 137.) — A. Patera described a method of determining uranium which 
consisted in dissolving the ore in nitric acid, diluting with water, saturating the 
solution with sodium carbonate, boiling and filtering off, and washing the precipitate. 
The filtrate, which besides uranium contained only traces of other metals, was mixed 
with sodium hydroxide, and the precipitate washed; ignited, and weighed as 
NagO.QUOj^, corresponding with 88-3 per cent, of LOg. 

While this method gives good results with rich ores, it is otherwise with ores 
containing only 33 to 65 per cent, of UO3, and especially with uranium sand, which 
contains only from 8 to 18 per cent. In such cases considerable quantities of silica 
are dissolved, and are weighed with the uranium. To obviate this the author 
recommends dissolving the ignited precipitate in hydrochloric acid, filtering off the 
silica, and again precipitating the uranium with sodium hydroxide or ammonia, and 
weighing it as Na20.2U0g, or UOg. The method is illustrated by the following 
results : 

I. II. HI. IV. V. 

Uranium ore taken, grammes 1-606 1-198 1-123 1*430 2-180 

Crude sodium uranate, grammes ... 1-190 0*920 0*760 1*155 1*800 

Containing SiOg, grammes 0*026 0*040 0*025 0*037 0 040 

UO3 precipitated with NHg, grammes 1*010 0*780 0*622 0*857 1*325 

Per cent, of UO3 ... . ..62*90 65*70 55*40 59*90 61*00 

C. A. M. 
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Determination of very email Quantitiee of Phoephorio Acid. A. Jolles and 
F. Heurath. {Monatshefte filr Chemie, 1898, xix., 5.)— A solution of potassium 
molybdate is first prepared by dissolving 8 grammes in 50 c.c. of water, and adding 
50 0 . 0 . of pure nitric acid of 1*2 specific gravity. One hundred c.c. of this solution 
are required for 0*1 gramme P 20 ji, so that for any quantity below 0*001 gramme 
1 o.c. is sufiicient. Twenty c.c. of the solution to be tested, which must be clear 
and odourless, are plaoed in a test-glass, 1 o.c. of the molybdate solution added, and 
the whole warmed to about SO"" C. The colour is then compared with that produced 
under exactly similar conditions by known quantities of sodium phosphate 
0*001, 000075, 0*0005, etc. The following results show the degree of accuracy 
obtainable : 


PjOj taken, 
Gramme. 

PyOa found, 

Granriinp. 

Difference, 

(Iramine. 

0-001 

I 0-001 1 

0 

0-00085 

Between 0*001 and 0*00075 
nearer to 0*00075 

0*000812 

0*000038 

0-00061 

Between 0*00075 and 0*0005 i 

midway 

0*000625 

0*000015 

0-0005 

0 0005 

0 

0 0004 

Between 0*0005 and 0*00025 ! 

nearer to 0 0005 

0*000437 

()*CM)00B7 

0-0003 

i Between 00005 and 0 00025 ! 

nearer to 0 00025 

0 000312 

0*000012 

0-00022 

0*00025 

0*00003 

0-00016 

Between 0*00025 and 0 0001 
nearer to 0*0001 

0*000138 

0*000022 

0-0001 

! 0-0001 


0-00006 

Between 0-0(X)076 and 0-00005 

1 0-0000625 ; 

0*0000025 


Small quantities of inorganic salts, such as are found, for instance, in natural 
waters, have no influence upon the results. H. H. B. S. 


Titration of Phosphorio Acid with Uranium. N. Orlow. {Farmaz, 
1898, XX., 283; through Chem, Zeit Bep,^ 1898, 233.) — As the standardization of 
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uranium solutions on pure sodium phosphate is troublesome, the author recommends 
the use of the double acetate of uranium and sodium— Na(C2H802).2U08(C2H302)a 
— which forms anhydrous crystals, and can easily be obtained pure. F. H. L. 

APPARATUS. 

Lubricants for Qlass Stopoooks. F. O. Phillips. {Jour, Anier, Chem, Soc,, 
1898, XX., 678-681.) — With the object of producing a more suitable lubricant for glass 
stopcocks, the author has made a series of experiments with various substances. A 
mixture which gave very satisfactory results was : Pure unvuloanized rubber, 70 parts ; 
spermaceti, 25 parts ; and vaseline, 5 parts. The materials were thoroughly mixed 
while hot, the rubber being melted first and the others stirred in. Another prepara- 
tion, which gave still better results, was made by mixing 70 parts of pure rubber with 
30 parts of yellow unbleached beeswax. Old rubber does not answer well, as the 
mixture may become more or less granular and opaque. It is stated that this 
lubricant prevents glass taps from sticking, even when concentrated solutions of 
alkali are used, and is quite translucent in thin layers. C. A. M. 

REVIEW. 

CoMMEiioiAii Organic Analysis. By Alfred H. Allen. Second edition. Vol. IV. 

London : J, and A. Churchill. Price IBs. 

With Vol. iv. the second edition of Mr. Allen’s treatise, the production of which 
has extended over a period of fourteen years, is brought to its long-hoped-for con- 
clusion. We need say nothing as to the merits of the earlier portions of the work, 
since these have already been criticised in these pages and have stood the test of 
time and use. The concluding volume is w^orthy of its predecessors — coronal 
ojnos — and analysts are now placed in full possession of the greatest treatise on 
organic analysis which has ever appeared in England, or, indeed, in any country — 
a treatise which has become as indispensable in the laboratory as the classical work 
of Fresenius. Mr. Allen is to be congratulated on the completion of the work to 
which, as he himself tells us, he has devoted the best years of his life. 

The volume under review commences with an account of the classification and 
the general properties and reactions of proteids or albuminous principles ; a detailed 
description is then given of the proteids of the egg, blood-plasma, urine, and plants. 
The last section treats more especially of the composition of wheat, barley, and 
malt. We note that the author restricts the terms ‘^proteid*’ and “ albuminous 
to the substances of which albumin is the type, whilst gelatin and kindred substances 
are classed under the head of proteoids or albuminoida The word album^R ” is also 
limited to its original signification — namely, white of egg — the term “albumm” 
being applied to the most characteristic constituent of this and similar substances. 
These are welcome endeavours to secure uniformity in a nomenclature which is 
at present somewhat confused. 

The succeeding 178 pages are devoted to the consideration of milk and milk- 
products ; and this is, perhaps, that portion of the volume which will appeal more 
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its analysis, the detection of adt:dt6ration, the question of standards and limits^ tlNe 
use of preservatives, etc., are discussed with ample detail, and the results of the most 
recent experiments are recorded. Cheese, cream, condensed milk, and other preparia* 
tions of milk, are then dealt with in an equally comprehensive and satisfactory 
manner ; butter has already been considered in vol. ii. We are glad to find that, 
through the courtesy of Dr. T. E. Thorpe, Mr. Allen has been enabled to include a 
description, taken verbatim from an as yet unpublished report to the Local Govern- 
ment Board, of the method now adopted in the Government laboratory for the 
analysis of altered milk. With the general principles of the method analysts are 
already acquainted, and it is now to be hoped that its value will be tested experi- 
mentally by independent observers. The analyses recorded in the report of samples 
of milk which have been kept for various periods — in some oases more than a year — 
certainly speak well for the process, which has, moreover, a scientific basis. 

Meat and meat-products are next considered, and the composition and analysis 
of meat-extracts receives full attention. A bibliography of this latter subject, which 
has been so much in evidence of late years, adds to the value of this portion of 
the work. 

Much of the following section, which deals with the proteids of digestion, has 
little to do with ** commercial '' analysis but the author has judged it well — ^and 
rightly, as we think — to record all facts which he has found to be of practical or 
analytical interest. The most recent views of modern authorities on this difficult 
subject are here to be found, and an account of the ingenious speculations of Latham 
and others as to the constitution of albumin affords a relief to the more practical 
parts of the volume. 

A chapter on haemoglobin and allied substances concludes the discussion of the 
true proteids, and an excellent account of the chemico-legal examination of blood- 
stains is here given. We may remark that the author differs from most British 
authorities on this subject in attaching considerable value to the measurement of the 
average size of the blood corpuscles in the differentiation of the blood of man and 
other animals^ even in the case of old and dried stains. 

The remaining portion of the work treats of the proteoids or albuminoids, which 
are classed under the four heads of Collagenes or Gelatoids, Fibroids, Ohitinoids, and 
Eeratoids. Among other matters of practical or commercial importance here dealt 
with may be mentioned the analysis of gelatin, the valuation of glue, and the 
examination of silk, wool, hair, and other fibres. 

A long list of addenda comprises notes on original publications which appeared 
too late to admit of being incorporated in the work. The recent alleged synthesis of 
albumin or peptone finds a place here, and it is pertinently pointed out that a process 
not involving the use of sulphur in any form cannot possibly result in the formation 
of a true proteid. 

Those analysts who have been unable to procure the earlier volumes of Mr. 
Allen’s treatise, which have long been out of print, will be glad to learn that they 
are being revised by Dr. Henry Leffmann, of Philadelphia. Vol. i. has already 
been issued, and VoL ii will follow shortly. T. S. & N. L. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The monthly meeting of the Society was held on Wednesday evening, December 7, in 
the Chemical Society's Booms, Burlington House, the President (Dr. Bernard Dyer) 
occupying the chair. 

The minutes of the previous meeting were read and confirmed. 

The following gentlemen were proposed for election as members of the Society : 
Mr. Harry Broadbent, F.I.C., Analytical Chemist to Messrs. Goodall, Backhouse and 
Co., Leeds; Mr. William Thomas Burgess, F.I.C., chemist in charge of the laboratory 
of Sir Edward Frankland, K.C.B., F.B.S., Beigate; and Professor Thomas S. 
* Goodwin, the Veterinary College, Glasgow. 

The President read the following list of officers and members of Council for the 
ensuing yeax, as nominated by the existing Council for election at the annual 
meeting : 

President — W. W. Posher, M.A, 

Vice-Presidents (who have filled theoflBce of President). — M. A. Adams, F.K.C.S.; 
A, H. Allen; Sir Charles A. Cameron, M.D., F.B.C.S. ; A. Dupre, Ph.D., F.RS. ; 
Bernard Dyer, D.Sc. ; Otto Hehner; Alfred Hill, M.D., F.B.S.E. ; J. Muter, M.A., 
Ph.D., F.RS.E. ; Thomas Stevenson, M.D., F.R.C.P. 

Vice-Presidents (who have not filled the office of President). — Charles E, Cassal; 
E. W. T. Jones ; S. Rideal, D.Sc. 

Hon, Treasurer, — E. W. Voelcker, 

Hon, Secretaries, — E. J. Bevan, A. C. Chapman. 

Other Members of Council . — Arthur B. Ling ; C. A. Mitchell, B. A. ; James 
Nimmo ; Thomas A. Pooley, B.Sc, ; R. T. Thomson ; Rowland Williams, 

The names of those members of the Council who do not retire this year are 
Bertram Blount; Sidney Harvey; C. G. Moor, M.A. ; F. Wallis Stoddart ; John 
White ; and W. C. Young. 

Mr, J. F. H. Gilbard and Mr. Martin Priest were elected members of the Society. 
An illustrated lecture was delivered by Mr. A. H. Allen on ** The Use of the 
Micro-Spectroscope, and the Methods of detecting Blood in Chemico>Legal Investi- 
gations.” 
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AN AUTOMATIC BUBETTE. 

By H. Dkoop Biohmond. 

{Bead at the Meeting^ June 1, 1898.) 

Some years ago it was the custom in my laboratory to measure off the sulphuric acid 
for the Leffmann-Beam process by means of a 100 c.e. burette, which was filled by 
means of a siphon with a tap to it ; the acid ran in at the top of the burette, and the 
operator had to stand by the burette till the acid reached the zero mark, and then to 
turn off the tap. 

To prevent the possibility of accidental overflow of the acid, it occurred to me to 

fill the burette from 

Tp r the bottom, using a 

ni three-way tap, and 

^ Jill to cork up the top 

with a cork carrying 
a tube of diameter 
^ so small that the 

volume of the acid 

in the tube could be 
neglected (Fig. 1). 
-^3 I — I ^ convinced 

‘ ‘ me that the method 

was slow, owing to 
Fi(i. 2. Fio. 3. the time that sul- 
phuric acid took to 

\ run out of the 

narrow tube, and a 
little consideration 
revealed the fact 
that the error was 
X much larger than 

^ was at first glance 

^ apparent, 

vil “ '::7 The following 

demonstration will 
' show the nature of 

f V M , the errors intro- 

l-T ^ t-rj duced. The level 

I * of the acid a de- 

i V — j/ 7 ^ pends not only upon 

Fig. 1. F:g. 4. 

of the tube, but 

on the pressure on the air in the space above ; if h and represent the heights to 
which the acid rises when the stock-bottle is full and empty respectively, the volume 
of air in the space will vary in the proportion of 
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760 , 760 

X X -T— to « X g- 

760 + afcxj^ 760 + aiftiX jg:g- 

where a; «» volume of air at 760 mm. pressure, d = density of liquid filling tube ; taking 

as as 10 C.C., the distance from h to as 260 mm., 
and d as 1*82, which were the approximate values 
of the trial apparatus, a variation of nearly 0*5 o.c 
between the volume delivered when the stock-bottle 
m 1 1 nearly empty is found ; this variation 

' Lm much greater than that due to the actual volume 

r: of acid in the tube, which was less than 0*2 c.c. ; 

1^' I — cl; both variations go in the same direction, and the 

- \_rz'. combined error quite unfits this apparatus for any- 

: ^ _ T1“ ^ thing more than rough work. 

^ irh ' A fairly obvious modification was to place the 

1 1 Ei2-' air-chamber above, instead of below, the effective 

*t| * * zero point ; this was accomplished by drawing out 

I I the end of the burette to a narrow tube, and en- 

I I closing this in an air-chamber. The following 

I diagrams will show two forms of accomplishing this end. In 

HI/ I Fig. 2 the chamber and an exit-tube for the excess of liquid 

are mode all in one piece {A form) ; in Fig. 3 the exit-tube passes 
through a cork {B form). A further modification, which was not 
so accurate, but was convenient where great accuracy was not 
desired the measurement of sulphuric acid for the Leffmann- 
Beam process, for which I have used it for the last four years), 
is shown at Fig. 4 {0 form). This enables an ordinary burette to 
be used, and, provided that the lower air-space is kept as small as 
possible, is quite accurate enough, and has the advantage that 
the zero point can be altered if desired, though it must be borne 
in mind that an alteration of the zero point will cause an 
alteration in the extent of the error. Of these forms B is pre- 
ferable, and is capable of greater accuracy than 0, and is not so 
liable to break as A. 

In the case of corrosive liquids the connection between the 
stock-bottle and the burette is made by a siphon and the well- 
known air-trap, which enables an indiarubber connection to be 
used, and diminishes the risk of breakage, 
y H The diagram (Fig. 5) shows a burette (C form) with all 

n V connections ; after a measurement has been performed the tap 

i I is turned half round, and the burette is automatically filled to 

H Ir^ I the zero point ready for use when required. 

^ The liquid siphons over from the stock-bottle, fills the 

burette to the top, and then runs over into the air-chamber ; from 
this it is forced up by the pressure of the incoming liquid up ths ascending tube till 
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the level is equal to that in the stook-bottle ; the zero is quite automatioaliy 
adjusted and requires no attention. 

When the liquid is run out, air enters through the ascending tube and bubbles 
through the liquid in the air-chamber. When the burette is again filled the liquid 
in the air-chamber is forced back into the bottle. 

AUTOMATIC BUKETTES. 

By a, W. Stokes, F.I.C. 

{Bead at the Meeting, November 2, 1898.) 

Dubing the last few years I have interested myself in devising automatic apparatus 
for the purpose of rapidly, accurately, and safely measuring liquids, especially such 

liquids as strong ammonia and sulphuric 
acid. 

To be truly automatic, the apparatus 
should u'ithont tcaiching — 

1. Fill itself. 

2. Empty itself. 

‘i. Kefill itself at the same time that it 
is emptying. 

4. Be incapable of letting the whole of 
the supply run from the reservoir. 

5. Need only one motion of the hand 
for all these operations. 

0. Be adjustable to deliver any required 
quantity. 

Only one of the apparatus I show you 
to-night fulfils all these requirements. 

Fig. 1 is a plan I contrived that for 
exactitude excels all the apparatus hitherto 
introduced for this purpose. In this the 
measuring vessel, having a lateral opening 
at the top and another at the bottom, itself 
revolves. The lower end connected with 
the supply revolves in a sleeve, and the 
upper end, in communication with the over- 
flow, revolves in another sleeve. The 
instant the measuring vessel is revolved all 
connection with the reservoir is cut off, so 
that an absolutely exact quantity is con- 
Fio. 1 . tained in the measure. Half a revolution 

brings its lower opening to the exit-tube, 
and its upper opening to an air-inlet. This form takes up its own supply of air, so 
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that the reservoir may be a closed vessel, if 
necessary. It, however, does not at the same 
time refill itself, nor can the quantity it delivers 
be varied without changing the measuring vessel. 

Fig. 2 involves a new principle — that is, the 
introduction of a capillai^ tube into the measuring 
vessel 80 as to vary its capacity at will, and to 
avoid connecting the reservoir with any over-flow 
pipe. The capillary tube really forms an over-flow 
pipe, but as it is carried straight up above the level 
of the reservoir there can be no actual over-flow. 
By forcing this tube down into the measuring- 
vessel, the capacity of this latter is lessened, so 
that it will deliver a smaller quantity than before. 
The capillary tube also protects the cork through 
which it passes from being acted upon by any 

corrosive liquid that 

one may be measuring. ^ ^ 

But when the level of l_!_J 

the liquid in the reser- ^ 1 I — 

voir varies, it would j 

apparently result that 
a varying quantity of 
liquid would be de- 
livered, due to the ^ i 

greater or lesser height v ' ' 

of the over-flow in the 
capillary tube: But a ^||H|||||H||||p 

capillary tube may be ^ " 

used whose whole 
length would be filled 
by a single drop. 

Evidently, then, the 
variation of a few 
inches in the level of 
the reservoir will not 
vary the quantity de- 
livered by more than 
some fraction of a 
drop. 

Time, however, is 
lost with this appa- 
ratus, because it does 
not refiJl itself at the 

seme time that is HBHHHBHH 
emptying. 
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la Fig. 3 I da^oatdd. the measaring-Tessel, and nsed a capillary tube ia eai^ 
By tiie kindness of Messrs. Lister, of Dnrsley, who have patented this and some 
other of my measuring devices, I am able to show you specimens to-iught. 

It fulfils all six of the conditions I noted at the beginning of this paper, as 
required of a truly automatic measure, and needs only a half-turn of the tap to 
repeat the measuring indefinitely. Its supply-pipe, acting as a syphon, can bo 
dipped into any ordinary teagent-bottle without removing this from its shelf, and it 
will ^en deliver any required quantity. 

"Sffhen different quantities are required alternately, one capillary tube can be 
pushed down further than the other, so that one measuring-tube will, for instance, 
give 6 C.C., the other 10 c.c. at every half-turn of the tap. By using a capillary tube 
with a bulb blown on it accurate quantities far larger than the capacity of the 
measuring vessel can be delivered. The measuring vessel in such case serves only 
as a regulator, the bulb holding most of the quantity to be delivered. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 


FOODS AND DRUGS ANALYSIS. 

Alteration in the Character of Butter Produced by Feeding with Fat. 
Q. Baumert and F. Falk^. {Zeit. filr Unterswh, der Nahr. uml GenussmiUel, 1898, 
665-678.) — The authors give the results of a series of experiments undertaken with 
the view of testing the effect produced upon butter by feeding cows upon fats. 
The experiments were made upon two cows, Swiss and Dutch. The fats used — 
sesame oil, cocoanut oil, and almond oil — were selected on account of their dissimi- 
larity from each other, as well as from butter itself. They were administered in the 
form of emulsions. The following plan of feeding, embracing five periods of twenty 
days each, was carried out : (1) Hay and rape meal only. (2) Hay and rape meal 
with sesame oil. (3) Hay and rape meal with cocoanut oil. (4) Hay and rape meal 
with almond oiL (5) Hay and rape meal only. The milk was passed thmngb a 
separator and the cream churned to butter. The butter obtained was then at once 
melted at 40’ to 50* G., allowed to stand for some time at the same temperature, and 
the fat churified by filtration. Its examination included the determination of the 
Edttstorfer and Beiohert-Meissl numbers, the Hiibl and iodine numbers, the melting- 
points and refraethms. Thd results showed that the butter fat was not only greatly 
changed in character through the feeding with the fats, but that the alteration, as 
indicated by the numbmrs obtained, was always in the direction of the numbers 
characteriang the three fats used in the experiments. In other words, the butter &ts 
produced by feeding with sesame oil, cocoanut oil, and almond oU, AYhihitod the 
same characteristics as would be found in ariaficial mixtures of butter fat trith the 
three oils in question. This is clearly showu in the fpUowipg table of average resnlto ; 
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otm 

Pertods. 

Refraction. | 

^ 1 

1 

KAttetorler Number. | 

Baiohert*Mei8il 

Number. 

Htlbl Number. 

SwiM 

Oow. 

1 - 

Pat 

admln> 
ietered. * 

Dutch 

Cow, 

SwlM 1 
Oow. 

1 

Fat 

ttdmiu' 

^istenKi. 

Dutch 

Cow. 

SwiM 
Cow. ! 

; * 1 

latered.j 

SwIm 

Cow. 

Fat 

admin* 

iitered. 

Dutdi 

Oow. 

Period I. ... 

H-1-7 

1 ■ 

+2-4 

224 



1 223 

81-0' 

— ! 29-6 

44-3 

....... 

45-0 

Sesame oil 


+ 17-6 


1 

190 



0-4 1 

! 

116 


Period II. 

-h6-6 


+ 6-4 

204 


206 

16-9 

16-7 

53-9 


52*9 

Goooanut oil! 


-9-2 



255 

i 


8 


9 


Period III. 

-0-5 


-0-6 

237 


230 

20-0 

18-6 

37-1 


35-2 

Almond oil 


+ 13-6 



196 



' 0 1 


98 


Period IV. 

+ 3-6 


+ 4-3 

210 

i 

207 

19-7 

* 15-3 

i 60 -9 

i 

68-9 

Period V. ... 

+ 3-0 

■ — 

+ 3-6 

218, 

1 

216 

22-0 

. _ 124-4 

! 41-2 

I 

|44-5 


The attempt to detect sesame oil in the batter prodaeed in feeding with this oil 
by means of the furforol and hydroohlorio acid test was, however, not successfol. 

As regards the melting-point determinations, these, yielded the following 
averages ; 

feriod. I. n. III. 

Swiss COW ... 34-16“ 37-00“ 33-58“ 

Dutch cow ... 33-96“ 36-76“ 34*76“ 


IV. 

34-28“ 
34 50“ 


V. 

34-50“ 

35*16" 


Compared with the melting-point of pure butter-fat, these results are all very 
high, the highest being in the case of the sesame oil feeding (II.), which agrees with 
the results of previous observers (<-/. Eeprint, vol. xxiii., p. 255). H. H. B. S. 


On the Volatile and Insoluble Fatty Acids in Butter. B. Henriques. {Chem. 
liev. Fett u. Harz-Ind., vol. v. [9], pp. 169-172.) — The author investigated several samples 
of pure butter exhibiting unusually low Beichert-Meissl values, with the idea of devising 
a method for distinguishing these butters from mixed butters. It is based on the 
differences in the actual quantity of and the average molecular weight of the volatile 
and non-volatile fatty acids. The results, however, showed that butters with a nnrma.1 
B.-M. number contained 5 to 6 per cent., those with an abnormal 4 to 5 per cent, of 
volatile fatty acids, the average molecular weight of which varied from 93*3 to 99-8 ; 
hence the results have but a negative value for analytical practice. 

With regard to the insoluble fatty acids, in these the Hehner number ranged 
between 86-5 and 89-1 for normal and 88-96 to 90-68 for abnormal batters ; but a 
difficulty arose in the estimation of the average molecular weight, in that the vtdues 
found on drying at 106“ to 110' C. (viz., 267 to 270) differed from those (266*8 to 
263) obtMued when the drying was effected at the ordinary temperature in a vacuum 
desiccator. 

The author, however, considers that, assuming batter to contain a large pro- 
portion of oleic acid, the above figures indicate that a considerable amount of an 
of lower molecular weight than pidmitic acid is present ; and that by inolating this 
acid and separating the uassbturated from the saturated acids it is not imirrobaMe, 
provided the awumption of a low avwage molecular weight for this undetected acid 
be fmmd correct, that the presence of extraneous fats in butter may be discovered by 
the rdatively higher moleoular weight of the saturated adds they contain. C. S. 
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The A.otion of Formaldehyde on Flesh. B. Bhrlioh. (Zeii. Fleisoh u. MUch. 
JSyg.f 1898, viii., 282.) — The author has made experiments on the preservation of flesh 
by means of an 8 per cent, solution of formaldehyde. He finds that beef is preserved 
vdthout the production of any unpleasant odour, but that the meat is only eatable for 
a short time after the treatment with the antiseptic. Horseflesh, on the other hand, 
invariably develops a characteristic intense smell within forty-eight hours, resembling 
that of roast goose-flesh. Only in one instance was a faint suspicion of this odour 
met vnth in the case of beef, and the author suggests that this difference may give a 
further means of distinguishing between the two kinds of flesh. 0. A. M. 

The Amount of Zinc contained in German Dried Fruit, P. Xulisch. {Zeit, 
ang&u). Chem,, 1898, 1015-1016.) — The author states that the zinc so frequently met 
with in American dried fruit is derived not from any addition of zinc salts, but from 
the action of the acid juices of the fruit on the zinc trays of the drying apparatus. 
On continued use, these' become coated with a hard crust of dried juice, which largely 
prevents the fruit from coming in contact with the metal, and in such dried fruit the 
amount of zinc is naturally less. Since all modern German drying apparatus is 
constructed on the American plan, with zinc-wire trays, the author has examined 
different kinds of dried German fruit in order to determine to what extent they were 
contaminated with the metal. The quantities found in 100 grammes of fruit containing 
the usual commercial percentage of water were : 

Graramt). 

Apple rings a ... 0*031 

„ „ 5 0-021 

Apple chips a 0023 

„ „ 5 0027 

Pear slices a 0 020 

,, ,, 6... ... ... ... ... ... 0*026 

All the samples thus contained an amount of zinc not much less than the mean 
quantity found in American apple rings (c/. Analyst, xx., 251). C. A. M. 

A Volumetric Assay of Opium. A. B. Prescott and H. M. Gordin. (Jo7ir. 
Amer. Chem. Soc,y 1898, xx., 724-728.) — This is an application of the authors* general 
method for the estimation of alkaloids (c/. Analyst, xxiii., 324). The opium alkaloids 
are liberated by the action of ammonia in the presence of certain solvents. The free 
narcotine, papaverine, codeine, and thebaine are removed by percolation with benzene, 
after which the morphine is extracted by percolation with acetone. The acetone is 
evaporated, and the residue taken up with lime-water, which completely dissolves 
and purifies the morphine. The solution is filtered, acidulated with hydrochloric 
acid, and the alkaloid estimated as periodide by titration with Wagner’s reagent. 

The details of the assay are as follows : 1 gramme of the finely-powdered opium 
is trituriated in a mortar with 2 or 3 c.c. of a mixture of 5 c.c. of ammonia, 5 c.c. of 
alcohol, 20 c.c. of ether, and 10 c.c. of chloroform. The covered mortar is left for 
about three hours, with an occasional gentle shake, after which about 15 grammes 
of dry finely-powdered common salt are stirred into the pasty mass. It is then left in 
a warm place (30* to 36* C.) for two or three hours, and afterwards placed in a 
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desiccator containing sulphnric acid and a dish of paraffin wax until perfectly dry. 
The contents are next transferred to a small glass percolator (22 cm. by 1*3 cm.), and 
percolated with benzene until the percolate is colourless and gives no turbidity with 
Wagner’s reagent. The dish beneath the percolator is replaced, and the percolation 
continued to complete exhaustion with acetone, as much as 200 c.c. of the solvent 
being usually required. The acetone extract is evaporated to dryness at a tempera- 
ture not exceeding 45*’ C., the residue triturated with fresh lime-water, the solution 
poured without filtering into a stoppered cylinder of 100 c.o., the dish washed out 
with lime-water, and the liquid in the cylinder made up to 100 c.c. with lime-water. 
The cylinder is well shaken for half an hour, and filtered into a second cylinder until the 
filtrate amounts to 60 c.c. This liquid is rendered just acid with 10 per cent, hydro- 
chloric acid and 25 c.c. of the xu iodine solution run in from a burette with constant 
shaking of the cylinder. After the addition of water to any convenient mark in the 
cylinder, the latter is shaken for about twenty minutes, until on standing the super- 
natant liquid (in which there should be an excess of iodine) is perfectly clear. An 
aliquot portion (one half) is then filtered off and the excess of iodine titrated with 
standard thiosulphate. The amount of iodine consumed by the alkaloid multiplied 
by the factor 0*0094793 gives the percentage of morphine in 0*5 gramme of the opium. 

The precautions most essential are : (1) That the opium residue bo thoroughly 
dry before percolation ; (2) that the acetone should not contain anything distilling 
below 54*" C. or above 58"" C. ; and (3) that after the excess of iodine has been added 
the cylinder be continuously shaken until the supernatant liquid is quite clear. 

The following were the results obtained by this method in the assay of three 
samples of commercial opium : 


A 1 

Opium Taken. 
Grammes. 

10036 

Iodine Consumed 
by 0-5 gramme. 

0-116644 


Morphine 

Per cent. 

17-41 

2 

1-008 

0-116732 


17-37 

3 

1-0022 

0-116642 


17-44 

B 1 

1-0033 

0-08872 


13-26 

2 

1-0023 

0-08872 


13-20 

3 

1-0026 

0-08872 


13-21 

C 1 

0-9969 

0-096319 


14-48 

2 

1-0016 

0-097219 


14-55 

3 

0-9988 

0-094552 


14-19 

Estimation of Hydrastine in ** Sxtractum Hydrastis Fluidum.” 

C. A. M. 

K. Bturtiug. 

{Pharm, C, 

JET., 1898, xxxix., 787; 

through ^hem, ZciU 

Bep,, 1898, 289.) — Ten 

grammeB of the extract are weighed into a large flask, dilated with 20 

c.c. of water, 

and boiled and agitated till the total weight is reduced below 20 grammes. After 


cooling, water is added to make the weight exactly 20 grammes, a little infusorial 
earth introduced, and the whole filtered. Ten grammes of the filtrate are shaken 
with 25 c.o. of spirit and 3 e.c. of 10 per cent, ammonia ; after a few minutes 25 c.c. 
of petroleum ether are run in, the liquid is again agitated, and 2 grammes of traga- 
canth are added. Forty c.c. of the clear ethereal liquid (equal to 4 grammes of the 
extract) are evaporated down to about 15 c.c. over warm water, and the vessel is put 
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aside for several hours in a cool place. The supernatant liquor is then cautiously 
poured off, and the hydrastine crystals dried in the water-oven and weighed. 

E. H. L. 

Notes on Estimating Eucalyptol. L. F. Kebler. (Arner. Joum, Phaiin.f 1898, 
Ixx., 492-494.) — Each species of the eucalyptus genus (about 120) apparently yields a 
distinctively characteristic oil, of which the United States Pharmacopooia recognises 
that distilled from the fresh leaves of E. globulus, E, oleosa, and some other species. 

With regard to the differentiation of the official oils from the others the author 
points out that the specific gravity and rotatory power may be valuable criteria, but 
that the oil can be so mixed as to make these factors of little service. The phel- 
landrene test is also serviceable, but the chief desideratum is to know the amount of 
eucalyptol in the oil. 

In 1894 L. R Scammell took out a patent for the preparation of eucalyptol on 
a large scale {E^ig, Pat. 14,138), which was based on the fact that on adding con- 
centrated phosphoric acid (specific gravity 1*75 to 1 - 78 ) to the oil at the ordinary 
temperature (not exceeding GO"* F.), a crystalline compound of eucalyptol phosphate 
separated out, which, after being purified by pressure, or centrifugal force, was 
decomposed with hot water. 

Faulding {Chemist and Druggist, 1895, 310) examined this process as applied to 
the quantitative estimation of eucalyptol and found that it gave excellent results. 
Helbing (Pfeam. Record, xxxiii., 26), however, came to the conclusion that it was 
valueless for quantitative work, and the author's results confirm this. 

By a modification of the process he has succeeded in obtaining closely approxi- 
mate results in the following manner : Eight grammes of the oil are weighed into a 
beaker, which is cooled in ice-water. Four c.c. of phosphoric acid (1*75) are added, 
the beaker again placed in ice-water, and, after cooling, the contents thoroughly 
mixed by means of a glass rod. The eucalyptol phosphate is removed, purified by 
heavy pressure in folds of filter-paper, and weighed. It is then decomposed with 
hot water, the liberated phosphoric acid titrated with standard alkali, and the 
eucalyptol obtained by difference. In some cases it is necessary to add more 
phosphoric acid, especially with pure eucalyptol. 

The results obtained by this method with pure eucalyptol and a number of oils 
are given in the subjoined table, in which the direct percentage of eucalyptol was 
obtained by Scammeirs process. 


No. 

Specific Gravity 
at 15“ 0. 1 

Grammes of Solid ' 
Eucalyptol Phosphate. 

Per cent, of Eucalyp- 
to], by difference. 

' Per cent, of Eucalyp 
tol, direct. 

1 

0-9350 

14*78 

103-75 

i 62-14 

! 

0-9163 

10-70 

73-62 

' 81-20 

3 

0-9116 

8-10 

54-75 

i 23-17 

4 

0-8912 

7-13 

43-62 1 

1 24-29 

5 

0-8955 

3-50 

23-37 1 

— — 

6 

0-8876 

did not congeal ; 


i 

7 

0-9081 

tf ! 

. 


8' 

0-9424 

9-9 1 

. 73-84 ' 

49-23 
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Of these samples No. 1 was pure eucalyptol, 2 and 8 were special oils at a high 
price, and the remainder such as are commonly met with in the wholesale trade. 

C. A. M. 


TOXICOLOGICAL ANALYSIS. 

Piutti’s Beagent for Alkaloids (Iodine-derivative of Fara-ethoxyphenyl- 
Buooinimide). Q. Simonoelli and N. Soarpitti. {Gazz. chim. Italy 1898, xxviii. 
[2], 171; through Chem. Zeit. Rep,, 1898, 279.) — The authors have investigated 
several iodine reagents for alkaloids, including those of Bouchardat and Selmi, and 
they find the most delicate to be one of the substances recommended by Piutti — 
viz., the iodine derivative of p ethoxyphenylsuccinimide. This is prepared by treating 
the imide with a solution of iodine and potassium iodide in acetic acid. F. H. L. 


Detection of Acetylene in Oases of Poisoning therewith. D. Vitali. {Boll, 
chim, farm,, 1898, xxxvii., 449; through Chem. Zeit. Rep., 1898, 247.)~The suspected 
blood is mixed with 5 or 8 per cent, of pure acetone, placed in a retort, and 
distilled into an empty condenser and a set of absorbing bulbs containing more 
acetone. The retort is heated on a water-bath, the condenser and bulbs kept cold in 
ice. The acetone passes over, carrying the acetylene with it, and the latter may be 
identified by its characteristic reactions. Hydrogen sulphide and phosphide, which 
often occur in the crude gas, also dissolve in the acetone, and can be sought for 
therein. F. H. L. 


Detection of Free Nitric Acid in Toxicological Work. D. Vitali, {Oester- 
reich. Chem. Zeit., 1898, 333.)-~The organs to be examined are warmed on a water- 
bath, water being added if needful, and freshly precipitated barium carbonate is intro- 
duced, a little at a time, as long as it dissolves. The mixture is then evaporated to 
dryness, and the residue boiled three or four times with an equal volume of absolute 
alcohol. By this procedure the calcium and magnesium nitrates are brought into 
solution, whilst sodium nitrate, the calcium nitrate naturally present in the organism, 
and the barium nitrate formed by the action of the free nitric acid upon the barium 
carbon^ite, remain in the residue. The alcoholic solutions are then evaporated to 
dryness, the residue taken up with water and neutralized very carefully with solution 
of barium hydrate. The fluid is then again evaporated to dryness, and treated with 
absolute alcohol. The undissolved residue is taken up with water, the solution 
treated with a little lead acetate, to precipitate organic matter, and filtered. The 
filtrate is then treated with hydrogen sulphide, to remove the lead, filtered, and the 
clear filtrate concentrated by evaporation, and dried in an exsiccator. The residue is 
examined for crystals of barium nitrate, which can be recognised by their crystalline 
form and by the usual testa In this way it is possible to determine those nitric acid 
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compounds with albuminous bodies (aoidalbumins) which are soluble in alcohol. 
The insoluble residue from the first treatment with alcohol contains, as already 
mentioned, the sodium nitrate, the barium nitrate resulting from the treatment with 
barium carbonate, and the calcium nitrate which must be regarded as a normal con- 
stituent of the body. It is made slightly alkaline with sodium carbonate, by which 
the nitric acid of the aoidalbumins insoluble in absolute alcohol is neutralized, and 
the barium nitrate resulting from the free nitric acid is converted into sodium 
nitrate, whilst the calcium and sodium nitrates remain unchanged. The solution 
is filtered, the filtrate evaporated to dryness, and the residue treated with boiling 
absolute alcohol, which takes up the calcium nitrate, whilst leaving the sodium 
nitrate undissolved. The insoluble portion is dissolved in water, treated with a slight 
excess of lead acetate, the solution filtered, and the lead separated by hydrogen 
sulphide. The clear colourless fluid w^hich is thus obtained is concentrated by 
evaporation, and dried in an exsiccator. Crystals of sodium nitrate in this residue 
can then be detected by the usual tests. 

Another method which the author has used successfully is as follows : The 
intestines are cut into small pieces, and treated with freshly precipitated strychnine. 
As strychnine nitrate has an acid reaction, the neutralization cannot be controlled by 
means of litmus paper. The mixture is dialyzed, the residue twice extracted with 
warm water, the filtered fluids evaporated to dryness, and the residue treated with 
boiling alcohol. The alcoholic solution is then filtered, evaporated to dryness, the 
residue taken up with water, decolorized by treatment with lead acetate, followed by 
hydrogen sulphide, and the filtrate concentrated. Strychnine nitrate, formed by the 
union of the strychnine with free nitric acid, if present, would here crystallize out, 
and be determinable in the usual way. H. H. H. S. 


Destruction of Organic Substances in Chemico Forensic Work. C. Eippen- 
berger. {ZeiL/iir Untersuch, dev Nahr, und (rcmiSrWiittely 1898, 683-687.) — Villiers 
a short time since {Compt. Bend.y 1897, 1457) advised the use of a mixture of nitric 
and hydrochloric acids, with the addition of a solution of a manganese salt, for the 
destruction of organic substances. He stated that with this mixture the liver, spleen, 
and lungs could be oxidized in a few minutes, and the muscles within an hour — much 
more quickly, in fact, than by the use of potassium chlorate and hydrochloric acid, as 
recommended by Fresenius and Von Babo. The author is unable to confirm this, but 
found, on the contrary, that in order to complete the action it became necessary to 
add potassium chlorate from time to time with continued heating. The experiments 
made with Villiers* method, however, led to the trial of a manganese salt in con- 
junction with potassium chlorate and hydrochloric acid, and in this case the author 
found a decided acceleration of oxidation to result from the use of manganese. The 
most suitable manganese compounds for the purpose are manganic dioxide and 
manganous chloride, of which the former has the advantage of being a stock reagent 
in every laboratory. The sulphate is less suitable, on account of the possibility of 
metals in the case of metallic poisoning lead, mercury, or silver) becoming 
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converted into insoluble salphates, and so causing difficulties in the subsequent 
analysis. It is sufiBoient to add a little manganic dioxide to the substance mixed with 
hydrochloric acid, and then to follow up with potassium chlorate in the usual way. 


H. H. B. S. 


ORGANIC ANALYSIS. 

Detection and Estimation of Methyl Alcohol in Ethyl AloohoL Trillat. 

{Ann. ct Rev. Chim, Analyte vol. iii. [9], pp. 294-300.) — The author finds that 
ethylal and methylal are constantly formed amongst the products of the oxidation 
of ethyl alcohol, and that these furnish, when combined with dimethylaniline, bases 
differing in properties. 

The base obtained from ethyl alcohol corresponds to the formula : 
2[C^.H4N : (€£[3)0], and when dissolved in dilute acetic acid and treated with lead 
dioxide yields a blue solution, changing immediately to green, afterwards to yellow, 
and becoming completely colourless when boiled. 

On the other hand, the base from methyl alcohol (CH^ . [C^H^N : (CH3)2]) gives 
a persistent blue coloration, which is rendered more intense by boiling, and enables 
1 part of the base to be detected in 200,000 parts of solution. 

The same phenomenon is developed when the two alcohols are mixed, but in 
order to secure oxidation when the proportion of methyl alcohol is small, it is 
necessary to dilute the mixture with 10 volumes of water calculated to absolute 
alcohol, and it is advisable to employ 1*5 part of potassium dichromate to each part 
of absolute alcohol present. Another essential preliminary to the reaction is the 
careful rectification of the dimethylaniline to remove impurities. 

In applying the test, 20 c.c. of the sample of alcohol are added to 300 c.c. of 
water and 30 grammes of powdered potassium dichromate, then cooled and mixed 
with 100 grammes of 20 per cent, sulphuric acid. After the reaction has proceeded 
for one hour the liquid is distilled, the first 60 c.c. (rich in acetaldehyde) being 
rejected. The distillate is neutralized with sodium carbonate and made up to 
400 c.c. One-fourth of this is heated on a water-bath for five hours at 65® to 70" 0. 
in a small closed flask, with 2 c.c. of rectified dimethylaniline and 1 c.c. of 10 per 
cent, sulphuric acid, with occasional agitation. 

After neutralizing with alkali and distilling off the excess of dimethylaniline, a 
portion of the liquid is adidified with acetic acid, then treated with a few drops of 
water containing lead dioxide in suspension, and boiled in order to develop the blue 
coloration indicative of methyl alcohol. 

The coloration is compared in the usual manner with typical samples prepared 
beforehand, and is sufficiently decisive to detect 1 per cent, of methyl alcohol When 
the latter exceeds 5 per cent., the base may be weighed direct. G. S. 

The Estimation of Caramel. Fradias. (Bull. Ass. Chim.y 1898, xvi., 280.)--^ 
The substance under examination is mixed with methylic alcohol, which is evaporated 
on the water bath. The residue is dried first in vacuo, and then thoroughly in a 
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ctirreBt of dry air. It is then extracted for two hours under a reflux condenser with 
methylic alcohol (95 per cent.), which dissolves all the caramel. The filtered extract 
is mixed with an excess of amylio alcohol which precipitates the caramel, and the 
precipitate, after being dissolved and reprecipitated two or three times, is finally 
dried on a weighed filter at 90*" C. Various samples of molasses examined by this 
method were found to contain from 1*10 to 2*50 per cent, of caramel. C. A. M. 

The Characteristics of Curcas Oil. O. Klein. {Zeit, angew, Chem.t 1898, 
1012-1015.) — The Jatropha Curcas^ from the seeds of which this oil is obtained, grows 
to a height of 3 or 4 metres, and is cultivated in all the Portuguese colonies, but 
especially in the Cape Verde Islands, which supply about three-fourths of the total 
quantity shipped to Portugal. There are two factories where the oil is extracted in 
Lisbon, the finely-divided seeds being subjected to hot pressure. The oil is used for 
lubricating and lighting, and in the soap and candle manufactures, and the pressed 
residue fetches a high price for manure. 

The physical and chemical constants of the oil extracted in different ways by 
the author and of a commercial specimen were : 


Extracted Commercial. 



Cold 1 
Preaaed. | 

Hot 

Preseed. 

Cold 

Pressed. 

Axiracreu 

with 

Ether. 

mental 

Hot 

Pressed. 

Specific gravity 

... 0'9210 ! 

0-9240 

0-9199 

0-9207 

0 9208 

Eefractive index at 25® C. 

... : 1-4686 j 

1-4689 ; 

• 1-4687 

1-4687 

1-4681 

Iodine value ... 

... ; 109-8 ! 

109-1 i 

110-4 

109-1 

107 9 

Saponification value 

... 203-5 ■ 

203-6 ! 

197-5 

197-0 

198-1 

Free acids 

4-96 

4-65: 

0-83 

0-57 

0-68 

Volatile acids ... 

7-10 1 

5-5 i 

— 




The oil is of a yellowish-red colour, which varies in shade according to the 
degree of pressure and heat to which the seeds were subjected. It has a characteristic 
odour, which cannot be readily mistaken. The acetyl values of the hot-pressed and 
extracted oil were 34*7 and 51*7 respectively by Benedikt and Ulzer's original process. 
By Lewkowitsch’s method {Journ. Soc. Chem, hid.), the corresponding figures were 
17*6 and 25*3. The melting-point of the fatty acids determined in a capillary tube 
was 29*5® to 30*5® C., and the solidifying point 25*75® to 26*5°. The oil is soluble in 
alcohol to the extent of 24*12 per cent. It is insoluble in cold glacial acetic acid, 
but readily dissolves in the hot acid. The viscosity in Engler’s apparatus at 20® 0. 
was 9*45, so that in this respect curcas oil comes between crude rape-seed oil and 
olive oil, the latter having a viscosity of 9*03 to 10*3 (Kiinkler). The phytosterin 
determined by Bomer’s method was 0*58 per cent. 

According to Hiepe {Rep. d. anal, Chem,, v., 226), curcas oil is frequently used 
to adulterate olive oil in Portugal, but the author states that he has never yet met 
with any instance of such adulteration, although he has examined hundreds of 
suspicious samples of olive oil. Moreover, he considers such an admixture extremely 
improbable, taking into account the facts that 10 drops of curcas oil have a greater 
purgative effect than a tablespoonful of castor oil, and that an addition of 10 per 
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cent, of curcas oil to olive oil imparts an unmistakable odour. For its detection in 
olive oil Eiepe recommends treating the oil with nitric acid and copper filings, the 
resulting elaidin being of a reddish-brown colour. The author confirms this, but 
shows that the reaction is not conclusive, since earth-nut and cotton -seed oils give a 
similar coloration. Other colour reactions are also inconclusive. In Becchi’s test 
the commercial oil causes a slight reduction, but the fatty acids cause no reduction. 
In the author’s opinion the best tests for curcas oil in olive oil are the characteristic 
odour, and the increase in the specific gravity, refractive index, and iodine value. 
The oil was found to contain 9*59 per cent, of solid fatty acids melting at 57 '5° ( 3 ., 
and with a molecular equivalent of 269*5, from which data they were judged to 
consist of 20 per cent, of stearic and 80 per cent, of palmatic acid. No myristic acid 
could be detected. The liquid fatty acids (80 per cent.), separated as lead salts with 
ether, yielded on oxidation by Hazura’s method equal quantities of sativic and 
dihydroxy-stearic acid, from which it was concluded that they consisted of equal 
parts of oleic and linolic acids. No ricinoleic or linolenic acid was found. 

C. A. M. 

Oil of Paradise Nuts, Oil of Brazil Nuts, Maize Oil. G. de Negri. (Cltevi, 
Zeitf 1898, xxii., 961, 976.) — Paradise nuts are the seeds of the Lecythis sajmcaia 
[zahucajo), a large tree belonging to the Myrtaceoi found in Brazil and Guiana. The 
seeds are edible, having a pleasant taste resembling Brazil nuts. On extraction with 
petroleum ether, 50 to 51 per cent, of a clear, colourless, or faintly yellow oil is 
obtained, which quickly turns rancid, but not so fast as oil of Brazil nuts. The latter 
begins to solidify at or 5% and is quite solid at O'* ; oil of paradise nuts yields a 
white deposit at 12\ and solidifies completely at 8“. It is soluble in ether and 
chloroform, insoluble in cold absolute alcohol, hardly soluble in hot water ; it is 
insoluble in cold acetic acid, but dissolves in an equal volume of the hot acid. 

When maize is ground the germs are usually removed, and the yield is about 
1 per cent. They show the following composition: water, 11*55 per cent.; nitro- 
genous matter, 39*07 per cent. ; fat, 12*5 per cent. ; carbohydrates, 31*76 per cent. ; 
minered matter, 5*3 per cent. On extraction with petroleum spirit 8 per cent, of oil 
is obtained, which is clear, yellowish-brown, and possesses a characteristic odour. It 
solidifies at 15“ to a yellow crystalline mass. It is soluble in ether, chloroform, and 
carbon disulphide, insoluble in cold absolute alcohol, soluble in 30 parts of hot 
spirit. At 65“ it^dissolves in an equal volume of glacial acetic acid. It saponifies 
slowly wUh alcoholic^ potash. Maize oil quickly becomes rancid; one sample kept 
for a year in a half-filled flask finally contained 43*86 per cent, of free (oleic) acid. 
According to their place of origin, the germs differ widely in composition ; one 
specimen of oil remained liquid at 0“ for several hours ; the iodine and acid numbers 
also vary. Its colour reactions are ,* Haydereich, orange-yellow with violet spots ; 
Brull6, black, afterwards blood-red, solid in twenty-four hours ; Schneider, no colour ; 
Becchi, very faint brown ; Milliau, faint brown ; Baudoin, no colour. On distilling 
maize, a residue containing 11 per cent, of solid matter and 5*5 per cent, of oil is 
recovered (Villon). Maize itself yields 0*5 per cent, of oil, rather darker in colour 
than that obtained from the embryos. The constants of these three oils are : 
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Oil of 

Brazil Nuts. 

Oil of 

Paradise Nuts. 

Maiiw Oil. 

Specific gravity 

0-918 

0*895 

0-9246 

Solidifying point 

0° 

4® 

16* 

Saponification number 

Iodine number 

193-36 

173*63 

182-81 

106-22 

71*64 

115-17 

Acid number (calculated as oleic) . 

1-433 

3*19 

6-66 

Acetyl number 

— 

44*08 

— 

Melting point of fatty acids 

28'-30” 

37*6® 

39-5° 

Solidifying point of fatty acids 

— 

28*5® 

29-7° 

Iodine number of fatty acids 
Refractometer number at 15® (Zeiss- 

10604 

72*33 

123-27 

WoUny) 

— 

61*3-61*5 

74-5 

F. H. L. 


[Oil of paradise nuts must not be confused with oil of grains of paradise. Grains 
of paradise, guinea grains, or Melegueta pepper {Sernina cardainomi viajoris) are the 
seeds of Anwmum vielegtieta, an African plant of the ginger species. This oil is 
volatile {cf. Analyst, 1898, xxiii., 12). Paradise nuts are also known as sapuoaia 
nuts, or “ monkey pots/*— F. H. L.] 

Henriques’ Process for the Analysis of Indiarubber Articles. ‘ R. Thai. 
{Chem, Zeit, 1898, xxii., 974.) — This process {Chem. Zcit.f 1892, xvi., 1644) consists, 
inter alia, in a separation of the true rubber from rubber substitutes by the action of 
boiling 8 per cent, alcoholic soda, filtering off the dissolved matter through paper to 
avoid contamination of the solution with particles of loosened loading material, etc. 
Thai observes that an error is introduced into the operation by the partial solubility 
of filter-paper in the reagent ; and he finds that Schleicher and Schull’s extracted 
papers ** No. 589,” previously dried to constant weight at 100'’ C., lose between 4-86 
and 6*88 (mean 5*63) per cent, of their weight when 100 c.c. of 8 per cent, alcoholic 
soda and the necessary amount of water to remove alkalinity pass through them. 
Rubber goods which are not loaded and only lightly dusted with talc need not be 
actually filtered to separate the soluble from the insoluble portion ; but loaded articles 
must be filtered for the reasons just mentioned. He suggests, therefore, that the 
** No. 589 ** papers 12*5 cm. in diameter be always employed, and that 5*5 per cent, of 
their weight be added to the extracted rubber residue as a correction for solubility ; 
taking 4 grammes of the sample for analysis, this loss, if not allowed for, would lead 
to a deficit of about 1*42 per cent, in the residue calculated on the crude material. 

F. H. L. 


Vanillin Mixed with Acetanilide. R. Hefelmann. {Apoth, ZelL^ 1898, 
No. 49 ; through Deutsche Chem. Zeit..^ 1898, xiii., 358.) — In this product (which has 
already been referred to, Analyst, 1898, xxiii., 266) the acetanilide was detected by 
a nitrogen estimation. The adulterated vanillin began to melt at 61% instead of 
between 79'’ and 82®. It was only partially soluble in dilute caustic soda, whereas it 
should have been easily and completely soluble. To isolate the impurity, an ethereal 
solution was repeatedly extracted with strong sodium bisulphite, when the vanillin 
passed entirely into the aqueous liquid in combination with the bisulphite ; the ether 
was washed in a little water and evaporated. The residue exhibited the correct 
crystalline form, melted at 111® to 113®, yielded drops of aniline on warming with 
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concentrated potash, and gave a strong odour of isonitrile on addition of chloroform 
to the alkaline liquid. Acetic acid was also to he recognised by the ordinary tests. 


R H, L. 


INORGANIC ANALYSIS. 

The Assay of Telluride Gold Ores. C. H. Pulton. {ScJiool of Mhies 
Quarterly, 1898, xix., 419-426.) — From the results of a series of experiments on the 
assay of gold ores containing tellurium, the author has come to the following con- 
clusions : In order to obtain good results, it is essential to have a large excess of 
litharge, but in the ease of rich telluride ores this should be obtained by reducing the 
amount of ore, rather than by increasing the litharge, since otherwise the lead 
button may be too large to cupel directly. In the crucible assay, with direct cupel- 
lation, which is considered the best, the lire should be moderately hot, and the length 
of time in the furnace should be from forty to fifty minutes. The assay should be 
conducted so as to give a button of good size (from 20 to 28 grammes). The cupella- 
tion should be made at a low heat with crystals of litharge forming on the cupel, 
and in accurate assays the crucible slag should be re melted, the button cupelled, and 
the amount of gold added to the first assay. 

Scorification of any kind leads to bad results with telluride ores, and the loss of 
gold on cupelling a large or brittle button directly is much less than if it were first 
rescorified. The amount of gold lost in the slag on scorifying directly is very great, 
amounting to as much as 5 6 per cent, in the assays described. 

The loss of gold in a rich telluride ore is greater than in a low-grade ore, but 
the percentage of loss decreases with the richness of the ore. 

These conclusions agree with the experience of F. C. Smith, who found that the 
loss of gold in the assay of ores containing tellurium was very great, if the charge 
was not prepared with the correct proportion of litharge. C. A. M. 

Separation of Zino, Copper, Mercury, or Bismuth from Aluminium. P. S. 
Havens. {Zeits. anorg. Clmn,, 1898, xviii., 147.) — The process which the author has 
already described (Analyst, xxii,, 194, and xxiii., 109) for the precipitation of 
aluminium chloride in presence of ether and hydrochloric acid, is equally available 
for the removal of the other metals mentioned in the title. The residual zinc 
chloride is preferably converted into nitrate by repeated evaporations with nitric acid, 
then ignited in a platinum crucible and weighed as oxide. Copper is converted into 
sulphate, rather than nitrate, and also weighed as oxide. 

The figures recorded by the author in two tables are highly satisfactory, showing 
maximum errors of —1*3 and +0*9 milligrammes in estimating about 0*5 gramme of 
alumina; -0*8 and +0*4 milligrammes (corrected) in the direct estimation of the 
accompanying zinc oxide (0*1 to 0*2 gramme); and -0*7 and +1*3 milligrancmes in 
the case of copper oxide ; while all the mean results are practically identical with 
those demanded by the theoretical composition of the several mixtures analysed. 

R H, L. 
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Analysis of Ferro- Tungsten. A. G. McKenna. {Proc, Eng. Soc. W^tem 
Pennsylvania, 1898, xiv., 171.) — 0*5 gramme of the finely-powdered sample is mixed 
with 8 grammes of sodium peroxide in a copper* crucible, and the mass is raised for 
a minute to a dulbred heat, holding the crucible in tongs so as to agitate its contents 
and prevent the alloy from sinking to the bottom. The melt is extracted with water, 
a few c.c. of alcohol added to render manganese insoluble, and the whole filtered. 
The filtrate, containing the tungsten and part of the silica, is evaporated to dryness 
twice with hydrochloric acid, taken up in weak HCl, boiled, filtered, and the residue 
washed with 1 : 10 nitric acid (water would cause it to pass through the paper). 
The insoluble matter from the fusion, which contains the iron, manganese, copper, 
and some of the silica, is dissolved in hot dilute nitric aoid and evaporated to dryness. 
It is dissolved in weak HCl, and the silica is collected on the same filter that already 
holds the tungsten, washing as before with nitric acid. The combined precipitate is 
ignited and weighed as WO^j -f SiOg ; then treated with 0*5 c.c. of sulphuric and 
5 c.c. of hydrofluoric acid to volatilize the latter in the usual way. The iron and 
manganese are subsequently separated. 

In the presence of chromium and aluminium, the filtrate from the tungsten 
should be precipitated with ammonia, the mixed oxides weighed together, dissolved 
in strong nitric acid and potassium chlorate, and the alumina thrown down alone by 
a small excess of ammonia. After adding nitric acid, the chromium in solution can 
be titrated with ferrous sulphate and permanganate, or reduced with peroxide and 
weighed as Cr 203 . Pajrt of the aluminium will be found in the iron precipitate, and 
must be allowed for. 

Carbon may be conveniently estimated by the same process, for it is entirely 
converted into sodium carbonate, which can be decomposed with acid, absorbing the 
gas in barium hydrate. Corrections must be made for the several impurities, car- 
bonate, silica, and iron, in the sodium peroxide, for which reason a known amount 
, must always be used. T. H. L. 


Estimation of Molybdenum. H. Brearley. {Chem. News, 1898, Ixxviii., t208.) 
— The author has investigated Chatard^s gravimetric process, which depends on the 
precipitation of sodium molybdate with lead acetate ; and also Schindler’s volumetric 
method of titrating an acidified solution of a molybdate with lead acetate, using 
tannin as an external indicator. To the former, various limitations were ascribed by 
Fresenius and by Chatard himself ; but the present experiments widen its range of 
usefulness and bring out the following points : It is not necessary to employ neutral 
solutions; some free acetic acid is advantageous, as it obviates any danger of 
precipitating lead if faint alkalinity has been overlooked. Two c.c. of 33 per cent, 
acid may safely be used when dealing with 0*1 gramme of molybdenum ; but an 
excess, tends to change the molybdate from a granular to a powdery nature, and 

* The author findH that copper resiits the action of Bodium peroxide quite as well as nickel, while 
adveotitiouB saltB of the former metal are leBB troublesome iu the course of an analysis. 
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renders it liable to pass throngh the filter. This may be overcome by washing with 
a mixture of 1 c.c. of lead acetate solution (7*896 grammes per litre) and 500 c.c. of 
water just acidified with acetic acid. It is not necessary to separate the precipitate 
from the paper before ignition ; they can be burnt together, wet or dry, in a mufile. 
It is advisable, however, to carbonize the paper at the lowest possible temperature, 
because extreme heating to remove refractory carbon is disallowed by the instability 
of the lead molybdate. The precipitate is not reduced nor appreciably altered in 
weight by ignition in presence of carbon. It can be safely ignited at a moderate red 
heat ; even at full redness, or the melting-point of sodium carbonate, it only loses 
about 1 per cent, in six hours. 

The chlorides and nitrates of sodium and ammonium do not affect the process ; 
ammonium acetate, as made by neutralizing 0*880 ammonia with 33 per cent, acid, 
in large amounts simply involves a second filtration of the precipitate. It does not 
appear to retain alkaline salts, and prolonged washing is therefore unnecessary. If 
the ignited precipitate is dissolved in hydrochloric acid, neutralized with ammonia, 
treated with excess of acetic acid and a little more lead acetate, the purified molyb- 
date is never sensibly different in weight. Manganese, copper, cobalt, nickel, zinc, 
magnesium, and mercury (ic) exert no practical interference, and occasion no trouble 
beyond more careful washing or a reprecipitation of the ignited molybdate. Even 
the unpurified precipitate carries down with it but little of these metals ; and their 
presence can generally be detected by a variation from the normal (creamy) colour of 
the product. Cobalt requires a second precipitation. Zinc molybdate is mostly 
dissolved by the usual excess of acetic acid ; if only an opalescence remains, it may 
be neglected ; if the liquid is distinctly cloudy, the free hydrochloric acid of the 
original molybdenum and zinc solution must be partly replaced by acetic. In 
presence of mercury, the liquid must be warmed or ammonium acetate added. 
Uranium contaminates the molybdate of lead more seriously ; by one reprecipitation 
the error may be reduced to 0*5 per cent. ; but repeated operations are needed to# 
separate the last traces. 

Schindler’s volumetric process is quicker and gives equally correct results with 
pure alkaline molybdates ; but as the end of the titration is approached, the colour 
eaction between the molybdate and the tannin becomes rather uncertain. The 
method may be made more accurate by employing the tannin indicator as long as it 
is available (generally this is to within 1 per cent, of the truth), then filtering off a 
little of the hot liquid and testing it with lead acetate and sodium molybdate ; more 
of the necessary reagent is added to the bulk, and the test is repeated with the same 
filter until the titration is complete. The influence of other metallic salts has not 
been investigated. 

The reaction between lead acetate and molybdenum is so delicate that in a 
solution faintly, but decidedly, acid with acetic acid, 1 part of molybdenum in 
4 million pfoduces a distinct cloudiness. R H. L. 

The Analysis of Commercial Chrome Yellow. Willenz, {Bulk de VAss. 
beige., 1898, xii., 163-167.) — The author’s objection to Wittstein’s method of examining 
chrome yellow (DhigL polyL Jour., ccx., 280) is that the lead chromate is not 
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completely decomposed by the digestion with sodium carbonate, and hence the 
residue cannot be correctly taken as barium sulphate. He has found, in fact, that 
the residue from pure lead chromate may amount to as much as 49 per cent. 

The following method is recommended as giving satisfactory results. One 
gramme of the powdered material is digested with 100 c.c. of dilute hydrochloric 
acid (1-20) at a gentle heat, and the residue transferred to a filter and washed with 
hot water. The total calcium in the filtrate is precipitated as oxalatd, the calcium 
present in the form of sulphate calculated from a determination of the sulphuric 
acid, and the calcium in the form of carbonate obtained by difference. The lead 
sulphate is determined by digesting the residue with 50 c.c. of a neutral or slightly 
alkaline solution of ammonium acetate (specific gravity, 1*04), filtering, and 
evaporating the filtrate to dryness with an excess of sulphuric acid. 

After the addition of 50 c.c. of water, the residue is boiled for about ten minutes 
with 25 c.c. of a solution of potassium hydroxide, containing 112 grammes of KOH 
per litre. This converts the lead chromate into potassium plumbite, which dissolves, 
leaving behind the barium sulphate and clay. 

A separate estimation of the amount of chromic acid is made by Bunsen’s 
iodometric method. C. A. M. 


The Analysis of Incandescence Mantles. E, Hintz and W. Weber. {ZeiL 
anaL Chem.^ 1898, xxxvii., 94-111.) — The mantles which have come under the 
authors’ notice during the last three years have been composed almost without 
exception of thoria (96*42 to 99*26 per cent.) and ceria (0*49 to 2 02 per cent.), whilst 
the other rare earths, neodymia, lanthana, yttria, and zirconia, have only been 
present in minute quantities. Lime (0*1 to 1*05) and magnesia (trace to 0*21) were 
almost invariably present, and in some cases traces of silica. 

With the object of determining whether these minor constituents had any 
^influence on the light-emitting properties of the mantles, one of the authors (Hintz) 
has made a series of photometric experiments, from which he has arrived at the 
following conclusions : 

1. Zirconia, lanthana, and yttria added in small quantities up to 1 per cent, do 
not increase the illuminating capacity of pure thoria mantles, but, on the contrary, 
tend to lower it. A very small addition of neodymia is also without much effect, but 
when the amount reaches 1 per cent, there is a slight increase in the quantity of light 
emitted. 

2. The addition of neodymia, lanthana, or yttria (up to 1 per cent.) to mantles 
composed of thoria (99 per cent.) and ceria (1 per cent.) does not increase their 
illuminating power. Similarly, an addition of from 0 2 to 1 per cent, of zirconia has 
no effect, but the influence of 0*1 per cent, is doubtful 

3. An addition of zirconia, neodymia, lanthana, or yttria (up to 1 per cent.) to 
thoria-ceria mantles containing 0*5 per cent, of lime is without effect. 

The authors have examined Knorre’s volumetric method of determining ceria 
(Analyst, this vol., 191), and find that the results thus obtained are as reliable as 
those of the gravimetric method. For the volumetric estimation of ceria in the 
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quantity in which it occurB in mantles they proceed as follows : 100 c.c. of the 
solution containing about 1 gramme of thoria and 0*1 gramme of ceria are acidified 
with from 5 to 7*5 c.c. of dilute sulphuric acid (1 : 6), diluted to 200 c.c., and the cerium 
compounds oxidized into the ceric state by adding three small successive portions 
of ammonium persulphate in the cold, and then boiling for one or two minutes after 
the first two additions, and finally for from ten to fifteen minutes after the final 
addition (about 3 grammes of persulphate are required to oxidize 0*2 to 0*3 gramme 
of cerium). At the conclusion of the boiling an additional 2 c.c. of the dilute 
sulphuric acid is added. When completely cold a dilute solution of hydrogen peroxide 
is run in, and the liquid rapidly titrated with potassium permanganate. 

The authors recommend the following simplified method for the analysis of 
unburnt mantles. A number of the stockings — not less than twelve — are weighed, 
and their upper and lower ends cut off, since the former are often dipped in a 
hardening solution, and the latter into a solution of a cerium salt, in order to make 
the total percentage of ceria appear higher. The middle portions are weighed and 
completely extracted with water containing a few drops of nitric acid. The fabric 
remaining is ignited, the ash fused with potassium bisulphate, the melt dissolved in 
water containing hydrochloric acid, ammonia added, the precipitate dissolved in 
nitric acid, and the solution added to the main solution, which is then made up to 
definite volume. 

1. Neodymia is tested for spectroscopically in a portion of the concentrated 
solution. 

2. An aliquot portion is treated with oxalic acid after removal of the free acid by 
evaporation. 

a. The precipitate is collected on a toughened filter, washed, and tested for 
neodymia, lanthana, and yttria as follows : The precipitate is washed into a beaker, 
heated with a concentrated solution of ammonium oxalate, the liquid diluted, allowed 
to cool, and filtered after standing for a long time. As the authors have shown in % 
former communication (Analyst, this vol., 81), the residue left after extraction with 
ammonium oxalate contains a little thorium oxalate, so that even in the absence of 
neodymia, yttria, and lanthana, the percentage of ceria obtained will be higher than 
the truth. The presence of lime has also an influence on the result. If, however, the 
amount calculated from the weight of the precipitate does not exceed that of the actual 
quantity of cerium present by more than 1 per cent., it may be at once concluded 
that neodymia, lanthana, and yttria are not present in sufiBcient quantity to affect the 
illuminating capacity. 

If, on the other hand, the excess is more than 1 per cent., a further examination 
is required. The weighed precipitate is dissolved by heating with sulphuric acid in a 
platinum crucible and the solution tested for these earths. 

5. The filtrate from a is evaporated to dryness, the residue gently ignited, 
dissolved in hydrochloric acid, the excess of acid removed by evaporation, and the 
zirconia tested for microchemically by evaporating a drop of the solution on the 
object-glass after the addition of a drop of a solution of potassium binoxalate. In the 
presence of as little as 0*1 per cent, of zirconia characteristic crystals of potassium 
zirconium oxalate are to be observed. 
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3. An aliquot portion of the solution after removal of the free acid is preeipi* 
tated ^ith oxalic acid, and the precipitate, consisting of the total rare earths 
excepting zirconia, ignited and weighed. Lime has an influence on the result, but 
for practical purposes the authors consider that it is not of great importance if, in a 
mantle containing, say, 98*4 per cent, of thoria and 1*2 per cent, of oeria, 0*4 per cent, 
of lime is calculated with the thoria ( = 98*8 per cent.). 

4. The ceria is determined volumetrically in another aliquot part of the solution. 

The result deducted from that obtained in (3) gives the amount of thoria, provided 
that not more than negligible quantities of neodymia, lanthana, and yttria are 
present. C. A. M. 

Estimation of Carbon in Iron by Combustion. Bozyoki. {Monit, ScienL, 
1898, [4], xii., 636; through Ch^nL Zeit. Bej),, 1898, 254.) — 2*3 grammes of steel, or 
0*25 gramme of ferrochrome, in fine powder, are mixed with 20 grammes of pure 
alumina, placed in a boat inside a combustion-tube 60 cm. long, and ignited in a 
current of pure oxygen. The gas is led over red-hot copper oxide, and finally 
absorbed in baryta water. The baryta is decomposed with nitric acid in Wiborgh's 
apparatus, and the carbon dioxide measured. The combustion occupies thirty-five 
minutes with steel, 1^ hours with ferrochrome. F. H. L. 

A Beaction of Metallic Sulphides soluble in Ammonium Sulphide. 
J. Duoommun. (Schweiz, Woch, Pharm,, 1898, 434 ; through Deutsche Vhevi, Zeit,, 
1898, xiii., 346.) — When yellow ammonium sulphide is mixed with a small quantity 
of formaldehyde, the colour disappears, and after a short time a copious white preci- 
pitate is thrown down, which is entirely soluble in strong sulphuric acid. If the 
sulphide is first diluted till it is only faintly yellow, formaldehyde produces no 
precipitate, and the liquid remains perfectly clear. In the presence of arsenious 
.sulphide, the solution is bleached by the formalin, while sulphuric acid yields a 
white precipitate insoluble in excess. Antimony gives an orange-red precipitate on 
addition of acid ; stannous or stannic sulphide, a white ; gold, a yellowish- white ; 
platinum, a brownish-red ; the latter metal also prevents the previous decolorization. 
The precipitates are evidently some organic compound of the respective metals, for 
they turn black on ignition. In all cases the liquids should be cold and highly 
dilute ; and then the reaction is capable of detecting 2 milligrammes of arsenious 
arcid, and somewhat more of either gold or platinum. Arsenic acid only behaves 
in a similar fashion after it has been reduced by boiling the ammonium sulphide. 

The process may be employed in the course of ordinary qualitative analysis to 
avoid the use of sulphuretted hydrogen. The solution containiDg various metals is 
neutralized with ammonia, treated with ammonium sulphide, and boiled to dissolve 
platinum and reduce arsenic compounds. One part of the filtrate is diluted and 
mixed with formaldehyde and acid. If a precipitate is produced, the remainder of 
the filtrate is analysed in the regular way ; but if no precipitate is formed, arsenic, 
antimony, and tin are absent, and the first sulphide precipitate, together with the 
mother liquor, is concentrated slightly, and boiled with strong hydrochloric acid in 
order to separate the mixture into a solution containing those metals whose sulphides 
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are aoid-solable and a residue of the heavy metals, such as copper, etc., which yield 
insoluble sulphides ; these are then severally examined as may be necessary. 

The reaction shows that many sulphides, usually considered to be insoluble in 
ammonium sulphide, are really a trifle soluble therein— viz., copper, iron, lead, 
mercury. It should also be useful for detecting arsenic in pharmaceutical prepara- 
tions like bismuth subnitrate. F. H. L. 


Estimation of Sulphides, Sulphites, and Thiosulphates. W. Feld. (Chem, 
Indmtrie, *‘17/1898*’; through Deutsche Chem. Zeit, 1898, xiii., 322.) — The funda- 
mental reactions underlying the author’s processes are as follow : (1) Sulphides of 
the alkalis and alkaline earths, whether dissolved or suspended in water, are decom- 
posed by a strong solution of magnesium chloride, forming sulphydrate and hydroxide, 
which are broken up on boiling in a current of carbon dioxide into magnesium 
carbonate and sulphuretted hydrogen. The latter is absorbed in standard iodine. 
(2) Sulphites yield the theoretical amount of sulphurous acid on distillation with 
hydrochloric acid, and the gas is also absorbed by iodine. Thiosulphates cannot be 
estimated in this way, for on heating with hydrochloric acid they produce sulphuretted 
hydrogen and sulphurous acid, with the deposition of free sulphur. (3) But if a 
thiosulphate is treated with iodine, it is converted into tetrathionate, and the latter 
distilled with HCl in presence of aluminium is reduced to H.^S, which can be deter- 
mined in standard iodine as before. Any sulphite present at the same time is 
oxidized at once to sulphate, and takes no further part in the operation. (4) Thio- 
sulphates are decomposed by mercuric chloride, yielding mercuric sulphide and a 
sulphate. Sulphites are not attacked, so that they can be boiled with HCl, and the 
SO^ absorbed as before. Excess of mercuric chloride is advantageous, and it may be 
employed in the solid state. 

An Erlenmeyer flask, holding 300 to 350 c.c., is fitted with a rubber cork having 
two holes. Through one is introduced a stoppered tube-funnel reaching to the bottom 
of the vessel ; its upper opening can be closed with a cork bearing a bent tube 
connected to a supply of pure carbon dioxide (conveniently a cylinder of liquid). 
Through the second hole of the main cork is passed a short tube joined to four 
Geissler’s potash bulbs, the ends of the several pieces of apparatus being made to 
touch within the rubber connecting tubes. The last set of bulbs is joined to a 
lOditre aspirator to maintain and regulate the current of gas, and to measure roughly 
the volume passed. The first bulbs are empty, serving as water-condensers ; the 
. second are charged wi£h a suflBciency (5 to 40 c.o.) of decinormal iodine to absorb 
all the gas evolved; the third contain some more (2 to 15 c.c.), diluted if necessary 
with water ; the fourth are filled with 5 or 10 c.c. of decinormal thiosulphate to catch 
any volatilized iodine. To analyse a mixture of sulphide, sulphite, and thiosulphate, 
the sample in solution or fine powder mixed with water is brought into the flaak, the 
cpok on the funnel closed, and the whole apparatus tested for leaks. If satisfactory, 
the funnel tube is raised out of the liquid, and about 1 litre of GO, is passed to 
drive out air (were this precaution omitted, part of the H might be oxidized to free 8, 
which, however, would be noticed in the empty bulbs). Twenty c.o. of a 26 per cent. 
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8(dution of magnesium chloride (specific gravity, 1*22) are run in through the funnel 
without admitting air, the tube is pushed down again to the bottom of the flask, the 
liquid is heated, and the gas turned on at such a speed that the aspirator is 
emptied in about forty-five minutes. The potash bulbs are then rinsed out and 
titrated, 1 c.c. of iodine being equal to 0-00896 gramme of BaS or to 0*0039 gramme 
of NagS. The bulbs are charged once more, mercuric chloride and hydrochloric acid 
added to the contents of the flask, and the whole distilled again ; the amount of 
iodine consumed represents the sulphite, 1 c.c. being equal to 0*0063 gramme of 
Na2S03. A fresh portion of the original sample is titrated with iodine till it 
turns blue (the quantity used need not be noted) ; the mixture is placed in the same 
flask, together with rolls of thin pure aluminium foil which partly project above the 
liquid, acid is added, the gas turned on, and finally the solution is gently warmed ; 
this gives the thiosulphate; 1 c.c. of iodine is equal to 0*00396 gramme of Na.^SgO.,. 
It is highly desirable to check the purity of the several reagents employed through- 
out the process, lest reducing gases be produced among them. F. H. L. 


Direct Conversion of Potassium Iodide and Bromide into Chloride. F. W. 
Eluster. (Zeits, aiiorg. Chem., 1898, xviii., 77.) — Dry potassium iodide can be safely 
and quantitatively converted into chloride by ignition in a stream of chlorine at a 
moderate temperature, heating it (about 2*6 grammes) for half an hour in a porcelain 
crucible over a luminous gas-flame about 2 cm. high, the top of which is kept 3 cm. 
from the base of the vessel. Even if the temperature be raised for a time till the 
crucible begins to glow, the loss is very minute (0*3 milligramme), and it is doubtful 
whether this is actually caused by volatilization of chloride. Dry potassium bromide 
cannot be decomposed in this manner ; but if the sample be moistened, a similar 
reaction takes place more slowly, and by the following modification becomes equally 
available for analytical purposes. 2*5 grammes of the bromide are brought into an 
Erlenmeyer flask 7 cm. in height, together with 1 c.c. of water and 1 drop of 10 
per cent, hydrochloric acid ; and a current of chlorine is admitted through the 
porcelain tube of a Kose’s crucible. The flask is placed on a sheet of asbestos, 
with a second sheet 2 cm. beneath, on which plays a small pilot gas-flame. The 
temperature is raised till the bromine evaporates quickly without boiling. After an 
hour or an hour and a half, one of the asbestos shields is removed and the water 
driven off ; then the heat is gradually increased until the remaining asbestos is visibly 
red. The whole operation is repeated once or twice to obtain constant weight ; but 
if a smaller quantity of bromide is taken in the first instance, the reaction is often 
complete the first time. The result may be most simply calculated by the use of the 
formula 

%KBv = a + bf 

where a = 267*69; 6= 267*69; <7' the weight of the potassium chloride; g that of 

the original bromide. 

The examples quoted by the author show yields of 100*00 and 100*01 per cent, 
when working on pure potassium iodide. A specimen of Kahlbaum’s bromide gave 
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99 07 and 99’08 per cent, of KBr by the above method ; 99-06 and 99-20 per cent, by 
ignition of the silver halide in chlorine (calculating from the potassium bromide 
itself) ; 99-16 and 9910 per cent, by similar treatment (calculating from the silver 
compound). 

Commercial iodide seldom contains any impurity except water ; bromide contains 
nothing except moisture and chloride. F. H. L. 


Volumetric Estimation of Combined Sulphuric Acid. M. Beuter. (Chevi, 
Zeitf 1898, xxii., 357.) — The author has submitted Andrews* method for the titration 
of sulphate solutions to a careful examination ; and he finds, provided the operation 
is carried out exactly in the following manner, that its accuracy, speed, and 
simplicity leave nothing to be desired. 10 c.c. of the original solution, which 
should contain about 014 gramme of anhydrous sodium sulphate, are boiled with 
150 c.c. of a solution of barium chromate prepared by dissolving 3 or 4 grammes of 
pure precipitated chromate in 1 litre of water by the aid of 30 c.c. of strong hydro- 
chloric acid. The acid is neutralized with powdered chalk, and the precipitate 
filtered off and washed ; the filtrate is thoroughly cooled, acidified with 5 c.c. (not 
more) of strong HCl, treated with 20 c.c. of a 10 per cent, solution of potassium 
iodide, allowed to rest for five minutes in a covered vessel and an atmosphere of 
carbon dioxide (to give time for the complete reduction of the chromic acid, yet to 
prevent oxidation of the HI), then diluted to 1 or 1^ litre, and finally titrated with 
decinormal thiosulphate. Three atoms of iodine correspond to one molecule of 
sulphuric anhydride. F. H. L. 


Method of Preparing an Exactly Neutral Ammonium Citrate Solution. 
A. D. Cook. (Jour. Jmcr. Chem. Soc,, 1898, xx., 685-686.) — It has been stated by 
several chemists that an exactly neutral ammonium citrate solution for agricultural 
analysis may be obtained by allowing the solution to stand after ammonia has been 
added to the citric acid and the proper dilution made. The author, however, finds 
that this is only the case when the solution has a sufficient temperature to expel the 
excess of ammonia. By vigorous stirring sufficient heat for the purpose is caused by 
the chemical action, but if this is neglected the solution will be slightly alkaline. 
The method recommended for the preparation of the reagent is as follows : 
740 grammes of commercial {citric acid are mixed with 1,900 c.c. of 10 per cent« 
ammonium hydroxide. After vigorously stirring the liquid until the acid has all 
dissolved, the solution is made up to 4,000 c.c. with water. It is then again stirred 
and transferred to a large evaporating dish, where it is allowed to stand over-night. 
Finally, it is transferred to the reagent bottle, brought to 20** C., and water added 
until the specific gravity is 1-09. C. A. M. 


Estimation of Available *’ Phosphorio Aoid in Thomas Slag. J. Freund- 
lioh. (Chem, Zeit^ 1898, xxii., 974.) — Wagner has lately shown (Analyst, 1897, 
xxii, 334) that in slags containing much silica, this substance may be prevented from 
contaminating the precipitate of ammonium magnesium phosphate, if the freshly 
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prepaired citrate extract be. treated with magnesia mixture previously mixed with 
fdkaliue citrate solution. Many slags, however, also contain sulphide of iron and 
calcium ; and these bodies, being decomposed by the citric acid, yield sulphuretted 
hydrogen, which does not entirely escape, but, combining with the ammonia after- 
wards added, precipitates the iron once more, producing a blackish phosphate that 
becomes red on ignition. To avoid this error, a second precipitation should be 
resorted to whenever the slags contain much sulphur ; and the ferrous sulphide in the 
first precipitate should be oxidized with nitric acid or aqua regia. F. H. L. 

Estimation of Forohlorate in Chili Saltpetre. O. Foerster. ( Chem, Zeit,, 1898, 
xxii., 357.) — The ordinary method of reducing the chlorates and perchlorates in 
commercial sodium nitrate by heating the mass to a red heat has several disadvan> 
tages. If the temperature be too low, they are not completely decomposed ; while 
on the other hand, chlorine is apt to be lost by volatilization of the sodium chloride. 
The author’s process is very exact, and does not demand the use of any particular 
degree of heat. 10 grammes of the sample are mixed with an equal weight of dry 
sodium carbonate (free from chlorine), and the whole is heated in a covered platinum 
or capacious porcelain crucible over a large flame for about ten minutes, till the mass 
is in tranquil fusion and no more bubbles of gas are given off. The melt does not 
creep up the walls of the vessel, and it is readily soluble. It is finally dissolved in 
excess of nitric acid, and the total chlorine is determined as usual. P, H. L. 

{Of, Abstract, Analyst, xix. 221.) 

Estimation of Perchlorate in Saltpetres. N. Blattner and J. Brasseiir. 
(Chcm, ZeiLy 1898, xxii., 589.) — Five or ten grammes of the dried potassium or 
sodium nitrate are heated for fifteen minutes over a Bunsen flame with 8 or 
15 grammes of calcium oxide, carbonate, or preferably hydroxide. The mass is 
dissolved in pure nitric acid, the total chlorine determined by any of the usual 
methods, and deducted from that already existing as chloride in the original sample. 
^ The process is more convenient than those in which alkali-metal carbonates are 
employed, because the mixture does not melt, and thus is more readily soluble, while 
there is no danger of loss by volatilization, etc. 

In three different ship-loads of ‘‘refined” Chili saltpetre, supposed to contain at 
least 96 per cent, of sodium nitrate and less than 1 per cent, of sodium chloride, 
the authors discovered from 0T2 to 1-01 per cent, of NaCl, and from 0*42 to 
0*77 per cent, of NaClO^; while a sample of potassium nitrate, “ pure for analysis,” 
contained 0*47 per cent, of perchlorate, but no chloride. F. H. L. 

(C/. Analyst, xix., 221.) 

Microscopic Detection of Perchlorate in Chili Saltpetre. M. van Breuke- 
leveen. {lUc. trav. chim. des Pays-Basy 1898, xvii., 94; through Chem. Zeit. Bep.y 
1898, 145.) Behrens^ test for a perchlorate, which depends on the recognition under 
the microscope of the rhombic and almost insoluble crystals of rubidium perchlomte, 
can only be used in the examination of sodium nitrate when the impurity (calculated 
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ae potassiam perchlorate) amounte to at least 0*6 per cent. To detect smaller 
qtiantities (0*2 to 0*6 per cent.) 10 grammes of the sample are dissolved in 10 o.e. of 
hot water, diluted with 50 c.c. of 95 per cent, alcohol, raised to the boiling-point, and 
allowed to cool for one or two hours. The clear liquid is then poured off, evaporated 
to dryness on the water-bath, the residue taken up in as little water as possible, and 
Behrens’ t^st applied. If the rubidium salt is coloured with permanganate, only 
enough of the latter must be added to give the liquid a faint pink tint when it is 
placed on the microscope slide and held over a sheet of white paper ; or crystals of 
rubidium permanganate may be mistaken for those of the perchlorate. 

F. H. L. 


A False Nitrous Acid Reaction in a Drinking Water. A. Bomer. {Zeit, filr 
Untersnch. der Nahr. und Genuasmiitel^ 1898, 401.) — The attention of the directors of 
a waterworks having been called to a strong nitrous acid reaction given by the 
water, the matter was referred to the author for report. The addition of zinc iodide 
and starch and sulphuric acid certainly produced a deep blue colour. On careful 
examination, however, the water was found to contain some suspended matter which 
proved to be manganic dioxide, the presence of which, in conjunction with the 
chlorides in the water and the added sulphuric acid, would be sufficient to account 
for the reaction. After separating the suspended matter from the water the reaction 
was not produced. 

A short time afterwards the author received from the same company for examin- 
ation a piece of lead pipe containing a brownish-black incrustation, which proved 
upon analysis to consist principally of oxides of manganese. H. H. B. S. 

The AdTantage of using Normal Volumes ” in Analysis. M. Monhaupt. 
{Chevi, Zeit, 1898, xxii., 806.) — In the ordinary routine work of a laboratory, it is 
customary to weigh out such a quantity of the substance under examination that the 
final figures (weights, volumes, etc.) shall give at once the percentage of the ingredient 
sought ; the author pleads that the same device should be adopted when the sample* 
is measured at the commencement of the test. For instance, in the potash trade, 
where determination of the proportion of potassium chloride in raw products, etc., is 
constantly required, the original (“normal’*) weight is always a multiple of 
0*3056 gramme — the factor which converts K^PtCl^j into KGl— and the final weight 
multiplied by 100 is the percentage desired. Similarly, when the analysis has to be 
conducted on a liquid, 30*56 c.c. (the “ normal volume **) may advantageously be 
measured in a special pipette, and tedious calculation be avoided here also. 

F. H. L 


APPARATUS. 

Apparatus for the repeated Extraction of Liquids with Immiscible 
Solvents. T. Posner. {Cherrii Zeit, 1898, xxiL, 868.) — The idea of this apparatus 
is to avoid the loss of material which often accompanies the use of a separating 
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funnel when a solution has to be extracted more than once 
with the same liquid. It is essentially a combination of two 
separating-funnels joined together by means of the stop-cock 
13. The plug of the latter has two passages lying in the same 
plane : one serves to place A and B in connection, the other 
simultaneously allows the air in B to escape — the ♦bulb shown 
in the enlarged section being intended to catch any splashes. 
The liquid to be extracted is placed in A ; if the solvent is 
specifically heavier, it is simply run off into J5, which acts as a 
reservoir, while a fresh portion is brought into A and agitated 
once more. When the solvent is lighter than the liquid, 
extraction takes place in A^ the aqueous portion is passed into 
A is emptied into a beaker or flask, the whole apparatus is 
inverted, and the liquid run back into .4 for treatment again. 
To prevent mistakes one end of the crutch handle of (3 is 


made of coloured glass. 


F. H. I.. 


Apparatus for Determining the Consistency of Grease and Similar Articles. 
B. Kissling. {Ghent. Zeit.^ 1898, xxii., 867.) — This is an improved form of the 
apparatus originally devised for estimating the viscosity of a grease by noting the 

time occupied by a weighted rod to sink into the 
mass. A is an aluminium rod weighing exactly 50 
grammes, 300 mm. long, 9 mm. in diameter, and 
tapered from a point 55 mm. above its lower 
extremity to its end. ah is an X-shaped plate of 
brass fastened to the rod, having a pin ^ on which 
three annular weights of 50, 100, and 200 grammes 
respectively can be dropped ; 5 is a stop that at the 
end of the test rests upon W. gh is a glass tube 
150 mm, long and 9*5 mm. in internal diameter, 
supported vertically by the metal ring W. C is 
filled with the material under examination to a 
height of 120 mm. When making a test, it is 
desirable so to arrange the apparatus that the rod 
shall fall in between 10 and 60 seconds ; if this be 
done, by adding the number of seconds to the total 
weight of A (including the brass weights, if one or 
more be employed), a consistency number ” is 
given directly. But whenever the period of fall 
exceeds 100 seconds, if the weight of A is 60 
grammes the number of seconds must be divided by ten, and if the weight is 100 
grammes divided by two before adding the time to the weight. In this manner 
greases and gelatinous preparations can be valued simply and with fair accuracy, for 
the apparatus is capable of differentiating such bodies according to their viscosity 
into materials having consistency numbers ** ranging between 94 and 406, 



P. H. L. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

An extraordinary general meeting was held on Wednesday, January 4, 1899, in the 
Booms of the Chemical Society, Burlington House, Piccadilly, for the purpose of 
amending the constitution and rules of the Society. 

The President (Dr. Dyer), who occupied the chair, explained the amendments sug- 
gested by the council, which, in addition to minor alterations, included a re-modelling 
of the conditions under which candidates might apply for admission to the membership 
of the Society. The chief amendment in the rule bearing upon this point was in the 
omission of the hitherto existing provision that candidates for membership should be 
analysts in actual practice, a qualification which it had always been difficult to define, 
and one which it had been frequently necessary to interpret with some degree of 
elasticity. Notwithstanding this, the rule had formed a technical barrier to the 
inclusion within the ranks of the Society of a number of qualified analysts who other- 
wise would have been glad to join the ranks of the Society. The council believed 
that the new and wider definition would, by removing this difficulty, be advan- 
tageous to the Society, as well as to the profession from the ranks of which its 
members were drawn. 

The adoption of this new definition of qualification would render the existence 
of the class of associates, viz., assistants to analysts in actual practice, no longer 
necessary, and it was therefore proposed that the Society should not in future include 
associates. The present associates who had attained the age of twenty-one would at 
once be eligible for admission to full membership by election in the usual way, while 
the remainder, whose number, he believed, was but very small, would become eligible 
on reaching that age. 

After a discussion, in which Messrs. A. E. Ekins, E. W. Voelcker, S. Bideal, 
B. J. Bevan, H. Droop Biohmond, C. H, Cribb, and Leo Taylor took part, the new 
constitution and rules were unanimously adopted, on the motion of the President, 
seconded by Mr. A. E. Ekins. 

The monthly ordinary meeting of the Society was held oil Wednesday, January 4, 
1899, after the extraordinary meeting, the President (Dr, Dyer) being in the chair. 

The minutes of the previous ordinary meeting were read and confirmed. 

Mr. F. G. J. Bird, analyst to Messrs. CL Br Harker, Stagg and Morgan, London, 
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and Mr. J. H. Heywood, Haywood (Lancs.)* were proposed for election as 
members. 

On the proposition of Dr, Eideal, seconded by Mr. A. C. Chapman, Mr. B. Eitto 
and Mr. C. H, Gribb were appointed auditors of the Society’s accounts for the past 
year. 

The following papers were read : 

The Occurrence of Barium Compounds in an Artesian Well Water,” by John 
White; 

A New Test for Formaldehyde,” by Norman Leonard, B. Sc., and Harry M. 
Smith ; 

“ On Gaper Tea,” by Charles Estcourt ; and 

‘‘The Adulteration of Sweet Spirit of Nitre with Potassium Nitrate,” by W, 
P. Lowe, A.B.S.M. 

Messrs. Lester Beed, FJ.C., Harry Broadbent, RI.C., W. T. Burgess, F.I.C., and 
T« S. Goodwin were elected members of the Society. 


ON OAPEE TEA. 

By Ghables Estcoubt, F.I.C. 

{Bead at the Meeting, January 4, 1899.) 

Ik the early days of the Food Adulteration Act it was found that tea of all kinds was 
largely adulterated. Caper tea especially was found to show evidence of gross fraud 
on the part of the Chinese growers, and as this kind of tea was much used in the 
North, and especially in Lancashire, I then examined a large number of samples, the 
analyses of which demonstrated that this tea, as then sold, contained quartz and 
magnetic iron ore nodules in quantities varying from 1 per cent, up to as much as 
35 per cent Other analysts also turned their attention to caper tea, the result being 
that gross adulteration was practically stamped out, as shown by the very few cases 
of caper tea certified by public analysts as adulterated since 1875. Out of a large 
number of samples of caper tea analysed in my laboratory from 1876 to 1897, only 
one contained more than 1 per cent, of mineral impurity. Mr. G. W. Wigner, in 
1875, analysed a number of samples of caper tea drawn from bond. The lowest total 
ash that he found was 5*75 per cent., and the highest 7*02 per cent. The ash 
insoluble in hydrochloric acid varied from 0*70 per cent, to 1*67 per cent. In seven 
out of the nine oases which he records the ash insoluble in hydrochloric acid was less 
than 1 per cent Dr. Bell, in 1881, in two samples of caper tea from bond, found 
that the total ash (calculated bn the dry tea) was 6*38 and 6*63 per cent., and the ash 
insoluble in hydrochloric acid 0*68 and 0*93 per cent. In 1882 Mr. Garter Bell pub- 
lished in the Analyst the results of analyses of seventeen samples of caper tea pur- 
chased in Salford. The total ash of nine of these was less than 7 per cent., in only 
three cases exceeded 7*5 per cent., and in only one case exceeded 8 per cent. 

Dr. Bell, the late Principal of the Inland Bevenue Laboratory, in his book on 
” The Chemistry of Foods,” says, in reviewing his analyses of genuine imported teas. 
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** tils pexsentoge of ash In no ease, except one, . . . reaches 8 per cent. the 

dried tea. This last ash, when calcnlated on the original undried sample, is equivalent 
to 7*7 per sent With regard to mineral adulterants, Dr. Bell says, speaking of tea 
generally : " If the insoluble ash exceeds much more than 1 per cent., there is 
evidence of the addition of either sand, quartz, or other earthy impuritiea’* 

On August 24, 1898, 1 certified a caper tea as containing “ 2*26 per cent, of sand 
and ferruginous earth.” At the hearing of the summons, the magistrates, without 
my analysis being questioned, sent the third portion of the sample to Somerset 
House. The following certificate (which, it will be observed, is not signed by either 
the Principal or Deputy Principal), was in due course received : 

“Goveenment LaeoratoSy, 

“ Clement's Inn Pesesg^ 

“ Strand, London, W.G. 

'* The sample of caper tea marked 532, and referred to in your letter of the 
7th instant, was received here on the following day securely sealed. We hereby 
certify that we have analysed the tea with the following results : 

Total mineral matter ... ... ... ... 7*50 per cent. 

Mineral matter soluble in water ... ... ... 2*36 „ 

„ „ in acid ... ... ... 312 „ 

Silica (less sand) ... ... ... ... ... 1*38 „ 

Sand ... ... ... ... ... ... 0*64 „ 

'* With the view of ascertaining how far the sample in question differs frmn caper 
tea now met with in commerce, and of fair commercial quality, we have procured a 
number of authentic samples of such teas out of bond. On analysis they furnish 
the following results ; 


Per Cent. 

A. 

B. 

a 

D. 

Be 

B. 

Q. 

Total mineral matter 

... 6*74 

7*90 

r*26 

7*20 

6*44 

7*08 

8*00 

Soluble in water 

... 2*68 

2*38 

2*30 

2*54 

2*14 

2*46 

2*30 

Soluble in acid ... 

... 2*98 

2*84 

2*90 

2*88 

3*08 

2*14 

4*06 

Silica (less sand) 

... 1*04 

0*82 

1*76 

1*40 

1*06 

1*26 

1*08 

Stmd ... 

... 0*14 

2*36 

0*30 

0*38 

0*16 

1*22 

0*56 


” It is evident that the amount of foreign mineral miatter in the case of the sample 
referred to us is not higher than that which may be present in genuine caper teas. 

. We are of opinion, therefore, that the small proportion of extraneous matter present 
. has become unavoidably mixed in the process of collection and preparation. 

“ As witness our hands this twenty-first day of September, 1898. 

“(Signed) “Q. LEWIN. 

“H. W. DAVIES. 

“ The Oleek to the Maoist hates, 

“ City Police Court, Manchester.” 

The summons was dismissed. 

It will be seen that in the certificate the whole question of what genuine caper 
tea is, is begged. Samples of tea are taken out of bond and are assumed to be 
authentic, or (as in the term used lower down in the Somerset House certificate) 
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Tlwse tea$, as compared with those imported in 1875, appear to me to be ^ndke 
only inasmuch as they have not been stopped by the Gustoms, but have ,been,-im'. 
properly, allowed to go into consumption. The proportion of mineral matter ins^ble 
in hydrochloric acid— not stated as a separate item in the official analyses,; but' caiou; 
lated by deducting the water-soluble and acid-soluble ash from the total— would be as 
follow ; 

. A. B. C. D, E. F. Q. 

'Mineral matter insoluble in 

hydrochloric acid ... 1'18 2'68 2-06 1'78 1'22 2‘48 1*64 

Deduced in the same way, the ash insoluble in hydrochloric acid found at the 
Government Laboratory in the third portion of my sample was 202 per cent. It will 
be semi that in these teas, taken from bond, in three cases the ash insoluble in hydro- 
chloric acid exceeded 2 per cent., being in one case 2*68 per cent., and in another 
2'48 per cent. ; whereas Dr. Bell, the former Principal of the Inland Bevenue 
Laboratory, laid down the dictum that if the insoluble ash much exceeded 1 per 
cent,, -tlmre was evidence of the addition of either sand, quartz, or other earthy im- 
purities. In my sample I found nodules of quartz rolled up in the leaves, and there- 
fore cannot consider that the quartz had been, as is suggested in the certificate from 
the ovemment Laboratory, unavoidably mixed with the tea. It appears desirable 
that public analysts should be aware of the fact that the limit of earthy impurity 
fixed by Dr. BeU is no longer adopted at the Inland Bevenue Laboratory, and that, 
apparently, any sample of caper tea contsdning not more than 2*68 per cent, of aish 
insoluble in hydrochloric acid is to be regarded as genuine. 

Attention, may also.be directed to the proportion of ash solqble in water in caper 
tea. Mr. Wigner, in 1875, found the proportion of ash soluble in water to vary 
from 2‘64 to 3‘66 per cent, in caper tea, the average of nine samples showing 3‘07 per 
^cent. In Dr. Bell’s two sani^ples, analysed in 1881, the proportion of ash soluble in 
‘ Water, On the dry tea, were 3'21 and 3'47 per cent., equivalent to 2’98 and 3*23 per 
c^t. in the moist tea. Since the sample which gave rise to this . paper contained, 
..according to the analysis made in the Government Laboratory, only 2-36 per cent, of 
'-mineral matter soluble in water, it might, on the basis of the foregoing fig^ures, be 
.reasonably regarded as containing exhausted leaves. But the figures found for soluble 
ash in the seven sapiples quoted in the report from the Government Laboratory as 
authentic samples of caper tea out of bond range from 2-58 down to 2-14 per cent. ; 
and if these figures are tO'be accepted as fixing a standard genuineness in the matter 
of the admixture of exhausted leaves, the limit of 3 per cent, virtually adopted by 
Dr. Bell presumably also disappears. 
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RAto ESTIMATION OF SMALL QUANTITIES OF FBEE PHOSPHORUS 
IN PHOSPHORUS PASTES, Etc. 

By Lesteb Beed, FJ.C. 

When a solution of bromine in oarbon disulphide is added gradually to one of phos- 
phorus in the same liquid, the colour of the bromine is discharged almost instantly 
until a certain point is reached. At this point the phosphorus and bromine con- 
sumed appear to stand to each other in the proportion P : Brg. If, however, a small 
quantity of alcohol containing a little water is present, the reaction is equally definite, 
but the proportion appears then to be P.: Br.,, the end of the. reaction in this case 
being when the alcoholic layer retains a decided yellow colour for. a minute or two. 
The reaction does not appear to be at all affected by the presence of wheat-flour or 
glucose. - 

To apply this principle to the estimation of free phosphorus in phosphorus paste, 
we can proceed as follows : A solution of bromine is to be prepared containing from 
5 to 10 grammes in 60 c.c. of carbon disulphide. This is standardized by a weighed 
quantity of yellow phosphorus dissolved in about 20 c.c. of carbon disulphide.- To 
do this a stoppered bottle, such as is used for the determination of the hardness of 
water, is taken, and in it is placed about 1 c.c. of paste, made of flour, glucose, and 
water, then 5 c.c. of absolute alcohol (which should be shaken with the paste till it is 
disintegrated), and then the phosphorus solution, thus imitating the conditions of the 
actual estimation to follow. The bromine solution is now added from a burette in 
small quantities at a time, with shaking, until a decided and permanent yellow colour 
is obtained in the floating layer. 

A weighed quantity of the sample of phosphorus paste is then taken in the same 
or a similar bottle, 5 c.c. of absolute alcohol added and well shaken until the paste is 
thoroughly disintegrated, 20 c.c. of carbon disulphide are then added, and the titration 
proceeded with as above. The method of calculating the result is, of course, obvious. 

In the presence of phosphites, resulting from the slow oxidation of phosphorus, 
an allowance would have to be made for the quantity of bromine solution decolorized 
by a Altered extract of the paste made with cold 60 per cent, alcohol 

I desire to submit this process quite tentatively, although the results appear, 
from my own experiments, to be reliable when the conditions are carefully observed. 
Its. extreme simplicity and rapidity seem to me strong points in its favour. I should 
be very pleased to hear of anyone’s experience with it. 

ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

ijetermination of Dirt in Milk. B. Eiohloff. {Zeit.fiir Untersuch. der Nahr. 
und Genussmittel, 1898, 678-683.)— The following method is proposed : 300 grammes 
of milk are weighed and transferred to eight test-glasses 15 cm. long by 1*5 cm. wide. 
3%.^ are then placed in a centrifugal apparatus, which is rotated at a speed of about 
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thirty jeevohitions a minute for five minutes. The dirt settles oomideldy to the bottosou 
The ereMn and the greater part of the milk are now oarefuUy removed, leaving the 
sediment undistiurbed, and the remainder of the. milk with the sediment is then 
washed out into a fresh tube and again centrifuged. The sediment is finally iUtered 
off, with the help of a filter-pump, through a dried and weighed asbestos. filter*tube, 
which is then thoroughly washed, dried, and re-weighed. H. H. B. S. 


On the Changes which take place in Milk Fat during the Ripening 
Cheese. A. Kirsten. (Zdt filr UntersmK der Nahr. und Qenumiiislt 1898, 742.)— 
The results obtained are shown in the following table. They are in every case the 
mean of duplicate experiments : 


Date. 

Number 

Days 

Ripening. 

Befracto- 
meter 
Number at 
25“ C. 

Reichert- 

Meissl- 

Wollny 

Number 

(c.o.£BaO 

for 

5 Grammes 
of fat). 

KotMor- 
fer Num- 
ber (MiUi- 
grammep, 
KHO re- 
quired for 
saponify- 
ing 1 
Gramme). 

Hehner 
Number 
(Insoluble 
Fatty 
Acids from 
100 Parts 
of Fat), 

Remarksb 



I. — Fat from Camembert Ghbbbe. 


1 17, e, >96 

0 

630 

27*1 

227 

87*6 


2. 27, 6, ’96 

10 

53-1 

27*1 

227 

87*2 


8. 3, 6, ’96 

17 

52-7 

26*6 

226 

87*7 


4. 10, 6, ’96 

24 

62-7 

26-6 

226 

87*4 

Gheese ripe. 

6. 17, 6, ’96 

31 

62-4 

26*9 

226 

87*4 

Cheese over 







ripe. 


II. — Pat prom Nbupohatbl Chbbsb. 


1. 16,9, ’96 

0 

68-7 

29*1 

226 

87*3 


2. 2, 10, ’96 

18 

63-7 

28*4 

225 

86*8 


3. 16, 10. ’96 

31 

686 

26*0 

223 

86-5 

Cheese ripe. 



III.— Fat ] 

PROM Tilsit Fat Ghbbbb. 


1. 26, 2, ’971 

0 

62-2 

27*9 

226 

87*7 


% 24, 8, ’97 1 

181 

621 

27*3 

224 

87*4 

Gheese rips. 



rv. — F at fbom Dutch Chesbbs. 


1. 7, 1, ’97 

0 

^31 

27*5 

229 

88*4 


2. 3, 11, ’97 

300 

62*4 

27*6 

227 

88*1 

Cheese ripe. 







H. H. B. 8. 

Detection of OanO'Bugar in Wine, Baoohsrine LiquMa, eto. O. Fapasogli. 

{Own. di Farm, di Trieste, 1898, 

iii., 301 ; through Ohem. Zeit. Bev., 1898, 320.) — 

An aqueous solution of cane-sugar gives a fine permanent amethyst colour when it is 

mixed with a cobalt salt and a small excess of caustic soda, and the tint is risible 

even in 0O6 per cent solutions. ( 

Glrape-sugar yields a blue which rapidly bleatdies 



THE ANALYST. 


85 

ttud finatty becomes dirty green. Dilute glyoerin only produces a faint green. 
Solutions containing 20 per cent, of alcoholi 10 per cent, of cane and 10 pet cent, of 
grape, sugar respectively, coloured with caramel, were prepared. 16 c.c. were 
decolorized with 0*6 gramme of animal charcoal, filtered, treated with 0*5 c.c. of a 
5 per cent, solution of cobalt nitrate, shaken, and then 2 o.c. of 50 per cent, caustic 
soda were added: the reactions appeared in every case. The amethyst colour 
characteristic of cane-sugar can be recognised even when the sugars are composed of 
9 parts of grape to 1 of cane sugar. Wines must be bleached with lead acetate to 
remove colouring matter and tartaric acid. Condensed milk may be diluted with 
twice its volume of water, and treated with lead acetate. Gum and dextrin must 
be removed either with the normal or ammoniacal acetate of lead. F. H. L. 


The Detection of Starch in Black and White Mustard Seed. J. W. Lloyd. 

{Amer, Jour, Pharm,, 1898, Ixx., 433-439.) — The ordinary method of testing for 
starch by adding iodine solution to the aqueous decoction may fail with black 
mustard, owing to the liberation of mustard oil when the mustard, comes in contact 
with water. This oil combines with the iodine, and when only a small quantity 
of starch is present no blue colour is obtained. The author has found that copper 
sulphate has the property of preventing the formation of the oil of mustard even 
when used in a solution of 0*2 per cent, strength, and also that on boiling the 
mustard seed with a solution of potassium iodide the same result is attained. 

C. A. M. 

The Estimation of Gelatin in Gums and Food Substances. A. Trillat. {A7in, 
de Ckim. Anal, Appl, 1898, iii., 401, 402.) — The property which formaldehyde possesses 
of forming insoluble compounds with proteid substances was applied by Beckmann 
(Analyst, xx., 44) to the estimation of gelatin and albumin in peptones. A similar 
process is here advocated for the detection and estimation of gelatin in general, and 
especially when mixed with gums. The substance under examination is dissolved 
in water, the insoluble matter removed by filtration or decantation, and the solution 
evaporated to the consistence of a syrup. About 1 c.c. of commercial formalin is then 
added, and the evaporation continued till the mass becomes pasty. The residue is 
taken up with boiling water, which dissolves the gum and leaves the insoluble gelatin 
compound. After standing for twenty four hours, the clear or slightly opalescent 
supernatant liquid is decanted, and the precipitate washed with boiling water, dried 
on the water-bath, and weighed. 

In a test analysis of a mixture consisting of 85 grammes of gelatin, 20 grammes 
of gum arabic, and 10 grammes of sugar, the gelatin was determined within 1 per 
cent, of the actual quantity. 

The gelatin of the jellies of commerce is determined in a similar manner. In all 
oases the , substance ^uld be brought to a pasty consistence before adding the 
formaldehyde, since in a dilute solution no precipitate is obtained. C. A. H. 
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Qlaiad Ooffee. E. Hanaiisek. {Oesterr. Chem, ZeiLi, 1898, i., 482.) — A maw 
subatanoe for glazing coffee-berries, in or^er (so the makers assert) to prevent loss of 
aroma and of caffeine, and improve the material commercially, chemically, and 
physiologically, consists of shellac. This is being put on the German and Austrian 
markets In small angular orange fragments by G.;Schneider Naohfolger, of Ludwigs- 
hafen a/R., and is to be employed in amounts of 0*5 to 1*0 per cent, according to the 
time of preservation desired. R H. L. 


The Oooiirrence of a Ptomaine in Coffee. S. Bein. (Zeits, angeu\ CVtew., 
1898, 668-661.) — A sample of coffee which had caused symptoms of poisoning in the 
members of a family which had drunk the infusion was examined by the author. 
It was found to contain none of the usual metallic or alkaloidal poisons, and was 
free from artificial beans. It consisted of a mixture of black, over-burnt beans, 
including fragments of husks, etc., with about 18 per cent, of beans of a lighter 
colour, containing about 18 milligrammes of caffeine in 100 grammes. The black 
part of the mixture contained no caffeine, and had a coating on the surface in which 
was 0*42 per cent, of sodium chloride. 

On testing, the coffee gave indications of the presence of a ptomaine. 

As to the origin of the ptomaine, the following explanation is suggested : There 
are in commerce a number of worthless products, consisting of mixtures of various 
kinds of spoilt coffee, such as that damaged by sea- water, etc., and known as 
** Triage.** These are commonly mixed with a small proportion of a better substance, 
in order to render the article saleable as coffee. Since normal coffee only contains 
about 0*01 per cent, of sodium chloride, the author regarded the presence of the large 
percentage of that salt in the black part of the mixture as proof of its having been 
damaged by salt-water in transit. If such coffee were then stored in a damp con- 
dition in a badly- ventilated room, a decomposition of the proteid substance of the 
bean would soon be brought about. 

That under these circumstances ptomaines may bo produced was proved experi- 
mentally. 

The authors suggest as a further cause, the roasting of the damaged coffee until 
black, with the object of concealing its decomposed appearance. On over roasting, 
deep-seated changes occur ; there is decomposition of the fat, of the proteids, 
of the coffee-tannin, and of the woody fibre, and bodies with objectionable smell are 
produced in considerable quantity. From the proteids especially pyrrol substances 
are derived, and these do not escape completely, but are partially condensed on the 
beans. The caffeine also is destroyed, and methylamine and its derivatives are 
formed in sufficient quantity to impart their characteristic objectionable odour. 

From an experimentally over-roasted coffee the author prepared an aqueous 
extract, from which he succeeded in isolating pyrrol bodies and amine bases. The 
fact that no caffeine was found in the black portion of the coffee mixture can thus be 
accounted for by too high a roasting. The author points out that these products of 
over-roasting (amine bases pyrrol derivatives, eta) are capable of producing very 
similar symptoms in animals to those produced by the products of putrefaction, even 
when in very dilute condition. C. A. M. 
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Am Adulterated Gamboge. J. P. Woolsey. (Anier, Jour, Pharm., 1S9S, Ixx,, 
446, 447.) — Powdered gamboge as usually obtained is of a bright orange yellow colour, 
and contains 70 to 80 per cent, of resin, 3 to 4 per cent, of ash, 4 to 6 per cent, of 
moisture and gum. A good gamboge contains 76 per cent, of resin. The trace of 
starch usually met with is not regarded as an adulteration, and is due to the method 
of collecting and packing. 

The author has recently mot with a sample of a dull ochre colour, which was 
heavily adulterated. On treatment with 95 per cent, alcohol less than 40 per cent, 
dissolved. The added substance was found to consist of starch or flour {cf. Analyst, 
xxi., 266). C. A. M. 

ORGANIC ANALYSIS. 

Detection of Iodoform in Aqueous Fluids. L. von Stubenrauch. {ZelL fiir 
Untersuch. der Nahr. und (ienussmUtel, 1898, 737.) — The method proposed by the 
author rests upon the following experiment. Two equal portions (one or two crystals) 
of iodoform are mixed into an emulsion with equal quantities (3 to 5 c.c.) of water. 
One portion is reduced by warming with zinc dust and a drop of acetic acid and 
afterwards filtered, whilst the other portion is left unreduced. On now adding a 
single drop of nitric acid and a little starch solution to each portion, a blue colour is 
produced in the reduced portion, but not in the other It is necessary to limit the 
nitric acid added to a single drop. If a large quantity be used, the iodoform is 
decomposed and the blue colour produced without the reduction with zinc dust and 
acetic acid. On applying the test, if a blue colour be produced on addition of a drop of 
strong nitric acid and some starch, potassium iodide, hydriodic acid, or a soluble, easily 
decomposable organic compound of iodine may be present ; but if, on the contrary, the 
blue colour appear only after reduction with zinc dust and acetic acid, the presence 
of iodoform is indicated. A solution of iodoform in water behaves in the same way 
as an emulsion. A diflSculty, however, arises when hydriodic acid, an iodide of an 
alkali metal, or a soluble organic compound of iodine, is present in conjunction with 
iodoform. In this case the test is only available when the proportion of the other 
bodies to the iodoform is relatively small, so that the difference in the depth of the 
blue colour produced before and after reduction is distinctly apparent. The presence 
of albumin, except in very small quantities, also interferes with the test. 

The author's experiments with the method show that iodoform taken internally 
is not excreted as such in the urine, but is converted into an organic iodine 
compound or into an iodide of an alkali metal. H. H. B. S. 


Preparation of a Standard Solution of Ethyl Aldehyde. X. Rocques. 
{Annal de Vhim. A'uaLj 1898, iii., 366.) — The preparation of an alcoholic solution of 
aldehyde for use as a standard, in the colorimetrical determination of aldehyde is not 
an easy matter, owing to the readiness with which polymerization occurs and the 
difficulty of obtaining a pure substance. 


The author obviates this difficulty by using aldehyde ammonia, 


oa.-CH<gg, 
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as the starting-point. This substanoe» as met with in commerce, is in the form of 
rhombohedral crystals melting at 70® to 80®. It is very soluble in alcohol, is 
insoluble in ether, and is decomposed by dilute acids with the re-formation of 
aldehyde. It is purified by trituration in a mortar with successive portions of 
anhydrous ether, the liquid being decanted each time. The final residue is dried in 
the air, and afterwards in vacuo over sulphuric acid. 

1*386 grammes of the dry compound are dissolved in about 50 c.a of pure alcohol 
(96 per cent.), and 22 '7 c.c. of normal sulphuric acid (mixed with more of the same 
alcohol) added, an immediate precipitate of ammonium sulphate being formed. The 
liquid is made up to 100 c.c. with the alcohol, and an additional 0*8 c.c. added to 
compensate for the volume of the ammonium sulphate. It is then shaken, allowed 
to stand overnight, and filtered. The filtrate contains 1 per cent, of aldehyde, and is 
diluted with the necessary quantities of water and 50 per cent, alcohol, so as to obtain 
a solution containing 50 milligrammes in a litre of 50 per cent, alcohol. C. A. M. 


Reaction between Ferric Chloride and Phenol in presenco of Alcohol. 
F. Peters. {Zeits, angew, Chem,^ 1898, 1078.) — It is generally believed that the 
violet colour produced when ferric chloride is mixed with an aqueous solution of 
phenol does not appear if the latter be dissolved in alcohol. The author finds that 
on dropping a 10 per cent, aqueous solution of ferric chloride into a solution of phenol 
in dilute spirit, the colour is not prevented from appearing if the proportion of alcohol 
does not exceed 3*19 v/v, or 2*53% ; but as the amount rises to 3*44 v/v, or 2*73%, the 
reaction becomes indistinct, and above that limit it does not occur at all. 

P. H. L. 


Reactions of Some Common Phenols. G. Deniges. {Btdl. Soc. Phami, 
BordeatiXf 1898, 241 ; through Ann, de Chim, Anal, 1898, iii., 381, 382.) 

Beactions with Mercjiric Sulphate, — Five centigrammes of the polyphenol are 
dissolved in 2 c.c. of water, 3 c.c. of the author's mercuric reagent (Analyst, xxiii., 216) 
added, and the whole shaken. 


A lemon-yellow precipitate is obtained 
A yellowish- white , , „ 

No precipitate. The liquid becomes yellow, changing to 
yellowish-red and to reddish-brown 
No precipitate. The liquid remains colourless, or has a slight] 
greenish-yellow tint ... ... ... ... l 

On boiling becomes yellowish-red ... ... ... I 

On boiling no perceptible change ... ... ... j 

After immersion of the tube in cold water and prolonged h 
standing a yellowish precipitate ... ... j 


Pvrogallol. 

Phloroglucinol. 

Pyrocatechin, 

Hydroquinone. 


Resorcin. 


Beactions with Soda. — Prom 15 to 20 centigrammes of the substance are dis- 
solved in 3 to 4 c.c. of alcohol, 1 c.c. of a solution of soda allowed to flow down tha 
side of the tube and the zone of contact observed. 
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Bed J 


(а) A coloured zone is produced immediately, 
surmounted by a green ring. On shaking the liquid 

becomes green 

surmounted by a white ring. On shaking the liquid 
^ becomes brown 

Yellow, with a yellow coloration of the supernatant alcohol 
White 

( б ) No immediate coloration, but after some time a green ring 

appears ... 

(Cy. Analyst, xxi., 295.) 


Hydroquinone. 

Pyrogallol. 

Pyrocatechol. 

Phloroglucinol. 

Besorcin. 

C. A. M. 


Humble-Bees’ Wax. E. B. Sundvik. {Zeits. Physiol, Cham., 1898, xxvi., 56 ; 
through Chem, ZelL Bep,, 1898, 321.) — From 130 grammes of comb the author 
obtained, by extraction with other or chloroform, about 30 grammes of crude wax, 
melting between 35 ** and 40*" C. The odour was pleasant, resembling honey, and not at 
all rancid. The wax bleached almost perfectly when exposed to daylight in thin layers ; 
but became very rancid in smell. Treated with weak caustic potash, and crystallized 
six or seven times from alcohol, it melted at GO^-TO"" ; finally it melted at 74® or 
75® C. The intermediate product possessed the sticky nature of ordinary beeswax ; 
the purest did not. The crystals form fine, soft, woolly needles. Even in the cold it 
is more or less soluble in the regular fat-solvents. Its empirical formula is C 34 H 70 O. 
Heated to 150® or 160® with benzoic anhydride, it gives a substance easily soluble in 
hot or cold alcohol, which, after several recrystailizations, melts at 55® C. 

, F. H. L. 

The Estimation of Pentoses. A. Gr4goire and E. Carpiaux. -{Bull, de riss. 
BclyCf 1898, xii., 143-151.)— This paper gives an account of the authors' investigation 
on the different methods of determining pentoses, and describes various modifica- 
tions which they have adopted. 

For the estimation of pentoses, after conversion into furfural, two methods are 
employed : that of Tollens, in which the furfural is precipitated by means of phenyl- 
hydrazine ; and that of Councler, in which phloroglucol is used as the precipitant. 
Several chemists have been unable to obtain satisfactory results by the second 
method, and hence the precipitation of the pentoses as hydrazones is the one in 
general use: 

C 5 H 4 O, + C,H,NH.NH 2 = C,H,NH.NH.C,H,0 HgO. 

The hydrazone was formerly determined voluraetrically (Tollens and Gunther) 
or gravimetrically (Tollens and Chalmot), but Flint and Tollens' recent researches 
{Lanclw. Vers, Stat,^ xlii., 395) have shown that in the volumetric method the distil- 
lation of the substance with hydrochloric acid yields small quantities of substances 
(acetone, etc.), which combine with the phenylhydrazine, although they do not form 
an insoluble compound, and hence the results are too high. 

In the gravimetric method the distillate containing the furfural is diluted to 
iOO c.c. with hydrochloric acid, neutralized with sodium carbonate, slightly acidified 
with acetic acid, the furfural precipitated with an acetic acid solution of phenyl- 
hydrazine, the solution brought to 500 0 . 0 ., and, after being mechanically stirred for 
thirty minutes, the precipitate collected on a filter of glass wool, washed with water, 
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dried in a current of air, and weighed. The weight of the hydrazone multiplied by 
0’538 gives the furfural. 

The authors find that there is a slight source of error in this method, owing to 
the hydrazone dissolving to a slight extent in the water required to wash the pre- 
cipitate. To obviate this they have devised a gas-volumetric process, in which the 
nitrogen in the phenylhydrazine is determined before and after the precipitation, 
and the difference calculated into the amount taken up by the furfural. 

The original phenylhydrazine is decomposed by means of copper sulphate : 

CoH.NH.NHo 4 - 2 CUSO 4 - H,SO, -f- C«H, 4 - N, 4 - Cu^SO,, 
but this is not possible in the presence of sodium chloride, as in the filtrate from the 
precipitated h;^razone, unless the process is modified. Phenylhydrazine acetate, 
like ammonium acetate, decomposes on boiling, but the authors* experiments show 
that by making the liquid strongly acid with hydrochloric acid, the phenylhydrazine 
can be boiled without alteration. 

In the gas-volumetric process finally adopted the nitrogen in the phenylhydrazine 
reagent was determined in the following manner : From 4 to 4*5 grammes were 
dissolved in 250 c c. of water, 25 c.c. of the solution were mixed with 20 c.c. of con- 
centrated hydrochloric acid, boiled for several minutes to remove all air, and intro- 
duced while hot into a Schloesing’s (nitric acid) apparatus containing 25 c.c. of a 
20 per cent, solution of copper sulphate and several c.c. of hydrochloric acid, from 
both of which all air had been expelled by boiling. The reaction took place instan- 
taneously) in accordance with the equation : 

C^,H,N .NH, 4 - 4 CUSO 4 + HCl - 2 H 0 SO, + C,H,C1 + 2CuSO, + N,. 

The liberated nitrogen was collected and measured in the usual manner, corrections 
made for the vapour tension of water and chlorbenzene at the temperature of obser- 
vation, and the calculated weight of nitrogen multiplied by 3 857. Thus in a typical 
case 94*8 c.c. of gas were obtained at a temperature of lO'' C. and a pressure of 
748 m.m., which corrected for temperature, pressure, tension of the water vapour, and 
chlorbenzene vapour was 721 m.m., corresponding with 88*51 per cent, of the phenyl- 
hydrazine taken. 

For the precipitation of the furfural, 81*5 grammes of sodium chloride (the 
quantity corresponding to the amount of hydrochloric acid which distils over in the 
estimation of pentoses) were dissolved in about 400 c.c. of water, 2 drops of acetic 
acid added, and a quantity of furfural not exceeding 0*6 gramme. After the addition 
of an aqtieous solution of phenylhydrazine (4 or 4*5 grammes in 250 c.c,), the liquid 
was made up to 500 c.c., and shaken for at least an hour in a Witt agitator. 

The filtrate was at once mixed with hydrochloric acid, which was found to 
prevent the decomposition of phenylhydrazine acetate. It was then boiled to expel 
the air, and 200 c.c. containing 20 c.o. of hydrochloric acid were introduced into 
Schloesing*s apparatus, and the nitrogen determined as before and deducted from the 
amount found in the first determination. The result multiplied by the factor 8*429 
gave the amount of furfural. 

In seven analyses of furfural by this method the percentages found varied from 
99*4 to 102*4 per cent., the mean being 100*5 per cent. C, A. M. 
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A Method of Analysing Natural and Artifloial Organic Colouring Matters. 
A. R. Rota. {Ghem. Zait,, 1898, 437-442.) 

I. Identification of Individual Colouring Matters. — In this ]oaper the author 
draws up a scheme of analysis based upon the recent views of Nietzki, Witt, Armstrong, 
and others, as to the relationship which exists between the constitution and colour of 
these substances. 

l^garding organic colouring matters as quinone derivatives (Armstrong, Nietski), 
those which are based upon mono- and di- amido-quinone are reducible by stannous 
chloride ; while those which are regarded as derivatives of a quinone, in which an 
oxygen atom is replaced by a dirvalent hydrocarbon group in the quinone ring, are 
not reducible. Thus, if 0 = R = 0 represent an ortho- or para- quinone, the nitroso- 
azo- and imido- quinone colour derivatives are reducible : 

= or -N-R = N- 

oxiinido-quinone di-imido-quinone, 

but not such derivatives as oxy quinone- and triphenyl- methane colouring matters : 

0 = R-C- and -N-R-C = 

oxycarbo-quinone imido-carbo-quinone. 

The reduced colouring matters can be subdivided into two groups, according as 
to whether the colour is restored on oxidation with ferric chloride or atmospheric 
oxygen ; and the unreduced colouring matters can also be subdivided according to 
their behaviour on treatment with caustic potash. Four main groups are thus 
obtained, as shown in the subjoined scheme. 

The aqueous or alcoholic solution of the substance is diluted to about 1 : 10,000, 
and 5 c.c. treated with 4 to 5 drops of concentrated hydrochloric acid and about the 
same quantity of a 10 per cent, solution of stannous chloride. The mixture is shaken, 
and, if necessary, warmed to the boiling point. If no decolorization occurs, the 
solution of the colouring matter should be again tested with stannous chloride after 
still further dilution. 

A. 


Classification of Organic Colouring Matters, 

A portion of the aqueous or diluted alcoholic solution is treated with HCl and BnClg. 


Complete decolorization. Reducible colour- i The colour is changed no further than with HCl 
ing matters. alone. Non-reducible colouring matters. 

The colourless solution is treated with I A part of the original solution is mixed with 
FcaClg, or shaken with exposure to the air. 20 per cent. KOH and warmed. 


The liquid remains 
unchanged. 

Colouring matters 
not reoxidizablo. 

Class I. 


! The original colour Decolorization or a 

restored. precipitate. 

Reoxidizable colour- ' Imido-carbo-quinone 
' ing matters. j colouring matters. 

Class II. Class III. 


No precipitation. The 
liquid becomes more 
coloured. 

Oxy - carbo - quinone 
colouring matters. 


Nitro-, nitroBO-, and Indogenide- and 
azo-colouring matters, j imido-quinonecoloiu:- 
including azoxy- ; ing matters, 
and hydrazo- colours, j 


I Amido-derivatives of 
di- and tri- phenylme- 
thane, auramines, acri- 
i dines, quinolines, and 
I colour derivatives of 
j thiobenzenil. 


Class IV. 

Non-amide diphenyl- 
methane colouring mat- 
ters, oxy-ketone colour- 
ing matters (most of the 
natural organic colour- 
ing matters). 
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The individoal oolouring matters in the four main groups may often be identified 
by reference to one of the published tables of their physical, chemical, and tinctorial 
properties, which, however, only describe a part of the dyes now met with in 
commerce. In doubtful cases resort must be made to the spectroscope. A differ- 
entiation can often be made in the case of halogen derivatives of similar phthaltins, 
for instance, by determining the halogen after igniting the colouring matter with lime. 
The detection of sulphur by fusing the dye with potassium nitrate, and testing the * 
melt for sulphuric acid, often enables one to differentiate between two substances, as, 
for instance, between the thiazines and oxazinea When the colouring matter was 
reduced by stannous chloride, the decomposition product may be further examined 
after removing the tin with sulphuretted hydrogen. Picric acid, for example, gives 
the colourless tri-amido-phenol, which on treatment with ferric chloride gives the 
blue amido-di-imido-phenol. The azo colouring matters give on reduction with 
stannous chloride at least two primary amines in accordance with the equation : 

R - N = N - Rj -I- 2H, = E - NHg + E' - NH.^ . 


These amines can often be separated by means of ether. The reduced solution, from 
which the tin has been removed by means of sulphuretted hydrogen, is treated with 
caustic potash and the liquid shaken with ether, which dissolves the non-sulphonated 
amine, and leaves the sulphonated amine in the aqueous layer. The latter can be 
identified by the characteristic azo-compound which it foi-ms with certain diazo- 
derivativesi Sulphanilic acid, for instance, obtained by the reduction of naphthol 
orange, combines with diazo-benzidine-chloride to form a yellow tetrazo-colouring 
matter. Naphthionic acid yields Congo-red ; and certain oxy-sulphonated amines, 
/NH,(2) 

such as CiflHj — OH( 8 ) give a violet colour (diamine black E ((i), etc.). Since 

\ 8036(6), 

the NH 3 group resulting from the azo groups must be in the para-position to another 
amido group in the radicle, a para-diamine is produced, and this can be easily 
recognised by the thiazin reaction (treatment of the solution freed from tin with 
hydrochloric acid and ferric chloride in the presence of sulphuretted hydrogen). A 
para-diamine is also obtained from those colouring matters which contain not the 
amido group, but two diazo groups, since the middle radicle contains the two azo 
groups in the para-positioa Thus, Sudan III. (A), on reduction with stannous 
chloride, gives : 



+oa.nh,+o„h./°|.W. 


By this reaction it is possible in the absence of an amido substance to determine 
whether a mono-azo or a diazo colouring matter is present. 

A scheme of the characteristics of members of the four groups is shown in the 
following tables : 
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soluble in ether 
in presence of 
KOH.- 


Non - sulphonakd. Sol- 
uble in ether in 
presence of acetic 
acid. 

Sulplwimted. Insoluble 
in ether. 


CUm L — Reduced by HCl + SnCl^ Reoxidizable. 

Niteo-coHiOUBIMg Matters ; .Nitraminbb. Soluble in ether in presence i 
B-NO2. ofKOfi. 

Yellow or orange. Soluble in 
water. Wool and silk dyed 

directly, but not cotton. The Non - sulphonakd, Sol- 

aqueous solution shows ten- , Nitro-phenols. In- uble in ether in 

dency to decolorization withi soluble in ether , presence of acetic 

HCl. With HCl -hSnClo par- in presence of'| acid, 
tially reduced, giving red KOH.- Sulplwnaied. Insoluble 

nitro-amido derivatives (nitra- in ether, 

mines) or nitro-phenols turn- 
ing red in KOH. 

Nitro-coloueing Matters : “i Non-Bulphonated, Insoluble in water. 

0 ~R = N -OH, Soluble in alcohol. Soluble in ether 

Brown or green, usually insoluble in in presence of acetic acid, 
water. Indirect for fibres. With I Sulphonated. Soluble in water. In- 

H3S04-f C HOH I soluble in ether, 

give blue colour (Liebermann’s reaction).; 

, Coloured; shaken with dilutee Non-sdlphonated. 

I acetic acid yields to it the \ Amido-azo . n — n 

I original colour. Basic j (’olourino Mat- 

Colouring Matters. j tees. 

Coloured solution ; notyield-^ Oxyazo-colourino 
Azo-coLOtJRXNG i ing its colour to dilute [ Matters, with- o = R = N-I: 

Matters; | acetic acid. Neutrali out Carboxyl. 

B~N=N-E, Colouring Matters. j 
Theis aqueous so- N 0 n - mlphon - [ 

lution decom- ated. Ex- Oxyazo-oolour- Indirect 

posed with KOH tracted by ing Matters; cotton wo( 

and extracted < ether from with Cab- I Direct for co' 

with ether, gives Colourless solu- dilute solution boxyl Group. wool, 

an ethereal ex- tion. Yields in acetic acid. I 




e-S'-. 

Aurantia* 


.0=R=N^g 


Victoria 

yellow. 

Naphthol 

yellow. 


^ Non-mlphonated. Insoluble in water. 

Soluble in alcohol. Soluble in ether Dioxine (L). 
in presence of acetic acid. 
iSulplionatid. Soluble in water. In- 
soluble in ether. Naphthol green. 


-N-R-rN-NHEi 


Azo-colourxng i ing its colo 

Matters; | acetic acid. 
B~N=N-E. Colouring IV 

Theiv aqueous so- 
lution decom- 
posed with KOH 
and extracted < 

with ether, gives Colourless solu 
an ethereal ex- tion. Yieldf 

tract with the nothing t c 

annexed charac- acetic acid 

teristica. Acid Colour 


«Y azo-colour- Indirect for 
ING Matters; cotton wool. 
WITH C A r- j Direct for cotton 
BOXYL Group. wool. 


WITH uar- 
BOXYL Group. 


tion. Yields in acetic acid, 
nothing t o i 

acetic acid. S u Ip h 0 n a fvd. 
Acid Colour- Not extracted! 


N 0 N - A M I D 0 
Compounds. 


Acid Colour- 
ing Matters. 


by ether fromj 
solution i n ] 
dilute acetic j 
acid. 


Indirect for 
cotton wool. 


Unaltered by Direct for cotton 
HNO2. > wool 
Amido Com- Indirect for 
POUNDS. ; . cotton wool. 
Changed by Direct for cotton 


Changed 

HNO.> 


Bismarck 

brown. 


Sudan I. (A). 


Diamond yellow 

(By). 

Chryaamine. 

Bordeaux B 
(A). 

Azo-blue (A). 

Solid yellow 
N(P). 

Congo red (A). 


Class II. — Reduced by HCl + SnCl^ ami ReoxidizabU. 


II !l 


l«l|1 

i’S 


, The ethereal solu- ,The solution is/ 

tion is coloured readily reduced! 0 x y a z inks (no N 

I or colourless, and by HCl-|-SnClg| sulphur). 

I yields the ori- 1 in the cold. J 


or colourless, and 
yields the ori - 1 
ginaJ colour to 
5 per cent, acetic • 
acid. ! 




Thiazines (sul- 
phur). 




Basic Colouring 
Mattbes. 

Fixed on wool in 
alkaline bath. 


The coloured solu- 
tion is reduced 
but slowly and 
incompletely, 
even on warming, 
and with the ad- 
dition of much 
, SnClj-fHCl. 


Indulines. Blue /Biv 

colour with cone. N(^ ^N 
HaSOi. Blue on 
dilution. 

Safbanines. Green 
colour with /B\ 

HjSO.. Ondilu- N— ^N = 
tion blue, then 
violet. 


Nile blue A (B). 


Methylene blue. 


Induline. Soluble 
in akohol. 


SafranineT. Extra 
(A). 



Clms 11. {obntinuQd).>-^Bedicced hy HCl SnCl^ and Beoxidizable, 


('Coloured, Does not 
yield the colour 
to acetic acid. 


Blue colouring mat- 
ters changed by Indophbnols. 
HCl on warming. 


! Nbuteal Colour- J 

ING Matters, j qj. blue colour- 


I Insoluble in water. 
Soluble in alco- 
hol. Fixed on 
fibres in bath. 


ing matters. Un- 
altered by HCL 
With HNO3 yield 
isatin. 


iNDOriKNXDBS. 


Uncoloured. Yield [ Non - mlplionatcd. 
nothing to acetic 
acid. 


OXAZONKS. 


Acid Colouring 
Matters. 

! Soluble in water. 
Fixed on wool in 
acid bath. 


Soluble in ether 
in presence of 
acetic acid. 

Sulphonaied. In - 1 Reduced by 
soluble in ether ' SnCL+HCl. 
under all circum- 1 
stances. I Not reduced 

V SnCL-fHCl. 


R; 


/li 

\R«o 


NH<^CO 

II 

yRv 

NX >Q 

rSULPHONATED IN- 
I DOGENIDES. 
jSULPHONATKD 
I THIAZINES. 
by SULPHONATED IN- 
DULINES. 


IndophenoL 


Indigotiiu 


Fluorescent bb 
orcein. 

Indigo carmine. 

Thiocarniine 

(C). 

Soluble nigrosin. 


Class III . — Colmirimj Matters not Reduced by SnCl.2 + MOL 

Carbon Chromophore -N-B—C^ 

Colourless, non- fluorescent, ethereal\ 
j solution. Yellow colour yielded to! 

acetic acid non - fluorescent. The ) Auhaminks. 

The ethereal so- | aqueous solution is decolorized by 1 
lution IS CO- I KOH and decomposed by HCl. I 
1 o ur 1 0 88 or j Colourless, ethereal solution. Green) 
coloured. The fluorescence. Aqueous solution pre- 
colour is] cipitated by KOH, hardly altered by 
yielded to j HCl. Turns red with HNO,. 
o per cent. I Colourless, or coloured ethereal solu- 
acetic acid. i tion. Non - fluorescent. Colour 
yielded to acetic acid — reddish- 
violet, blue, and green without fluo- 
rescence. Aqueous solution usually 
decolorized on warming with KOH, 
and coloured yellow by HCl (ex- 
cepting fuchsin). 

/Pyronines (coloured 


Containing the Imido-quinone 




^ I Basic Colour- 
§ j ING Matters. 
"S ; Fixed on wool 
^ in alkaline 
bath (NHa). 


Acridines. 


/\i 

C-N- 


C- 


F U t; H 8 I N K s 
(non-sulphoii- 
ated). 


\R/ 


VH-N- 


Ethereal solution colourless atid 
non-fluorescent. Acetic acid 
coloured rose and fluoresces.- 
Aqueous solution decolorized 
with KOH. 


The coloured ethereal solution /The ethereal 


does not yield its colour to 
acetic acid. 

Neutral Colouring Matters. 
Insoluble in water. Soluble in 
alcohol. 


yellow by HCl. 
Direct for cotton 
wool). 

Rhodamines ( n o n - 
sulphonated. Un- 
altered by HCl. 
solution \ 


-C 




=N- 


is yellow, and non 
fluorescent. Alco- n u i n o 
holic solution yellow, phthal< 
non-fluorescent, and 
unaltered by aqueous 
acids and alkalies. 


N E - 
PHTHALONKS. 


n/R 


Ethereal solu- 
tion colour- 
less. Yields 
nothing to 
acetic acid. 

Acid Colour- 
ing Matters. 

Soluble in water. 
Fixed on wool 
in acid bath 
(HCl). 

V 


li 


Sulphonated 

FUCHSINKS. 


r Yellow colouring matters. No fluorescence) S u l p h o n ated 
* in water. Unaltered by aqueous acids j- q u i n o n e - 
and edkalies. J phthalones. 

Reddish-violet, blue, or green colouring) 
matters. Usually decolorized by KOH, j- 
little changed by HCl. J 

Bed or violet colouring matters. Soluble \ 

in water with fluorescence. Precipi- [ Sulphonated 
tated by HCL Changed but little, or [ * Rhodamines. 
not at all, by KOH. I 

® (Brownish - yellow or orange) . 

:2 ^ I colouring matters. Aqueous » — C « N 

*8“! solution i fluorescent. '-Thi azoles. i 1 

^ ^ I Fixed directly on silk, wool, 1 S - R 

^ I and cotton. 


Auramine O 
(B). 


Phosphine. 


Fuchsino. 


Pyronine (Gb 

Bhomamine H 
(By). 


Quinoline yel- 
low A (sol- 
uble in alco- 
hol). 


Quinoline yel- 
low A (sol- 
u b 1 e in 
water). 

Fuchsine 
(B). 


S 


Violaxnine 

(M), 


B 


PrimuUu (B). 
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CImB IV. — Colouring Matters not Seduced by SjiCI^ + HCI. Containing the Oxy-quinojie Carbon 

Chromophore 0-B = C=, 


l^liemainB unaltered. 
Nok-amido Tbi- 

PHENYL - METHANE . 

CoLOUEiNG Mat- \ 

' TBBS 

I usually soluble 
; in water and 
direct for wool. 


to 


fiii 




b S'b 
o*"* 


a “S Changes 
1 a \ green 


to 
or 

olive-green. 

OXY - KETONE 
‘ COLOUKING 

Matters. ) 
Moat of them ; 
insoluble [in 
water, and | 
i indirect for 
fibres. 


2.2 

Dissolves 
with yellow 
or reddish- 
yellow 
colour. 

M 0 N 0 K E 
TONES. 


Not directly fixed on' 
wool. Most of them 
insoluble in water. 
Soluble in alcohol | 
without fluores- 
cence. / 

Fixed directly on wool, j 
Most of them soluble 
in water and alcohol 
Fluorescence. j 


Aurins. 


Phthaleins. 


t A 

I ^ 

II 

o 

IS 

c 

! 

(U 


^3 
.9 a 
^ O 


II 

o o 


Inclhiod to de- 
colorization, 
especially on 
warming(\\ith 
decomposi- 
tion). J 

Coloured in- 
tense yellow 
without de- 
composition. 


BeNZO PHE 
NONES. 


Flavones. 


/R1 

C— 

\R=0 


/H‘\0 

C-RV 
\R -0 


/l^ 

CO 

\R 


/ll- 

CO 

\C. 

I 


Dissolves 
with red, 
reddish- 
violet, vio- 
let, green, or 
blue colour. 

Dikrtones 

(quinonos). 


The free colour-' 
ing matter 
precipitated. 
Usually sol- 
uble in ether, 
and indirect 
_ for fibres. 

§ I Colouring mat- 
ter remains in 
solution. In- 
soluble in 
ether, fixed 
directly on 
wool. 


I “ 

*43 o 


fl 

.S -M 


N O N - S IJ L - 
PHONATEO 
A N T H R A ■ 
QUINONES. 


Aurin. 


Eosin. 


0 

C/ 

I 


Alizarin yel- 
low A (B). 


Quercetin 


Alizarin. 


co/- Nf’f 




SULPHONAT E 1) 
A N T H B A - 
QUINONES. 


Sulphonated 
aUzorin I'ali- 
zarin-rod). 


II. The Separation of Colouring Matters in a Mixture . — It is sometimes possible 
to effect a separation by treating the mixture with water or alcohol at the ordinary 
temperature, or with the aid of heat ; but as a rule extraction with ether or by fixing 
the dye on wool or other fibre is the most promising method. The behaviour of 
ether and wool is very similar, both extracting the free colouring matters, but not 
their salts. At the same time, not all colours soluble in ether can be fixed upon wool. 

Extraction with Ether . — It is possible to separate basic from acid colouring 
matters by adding potash to a dilute aqueous solution of the dye and shaking with 
ether, when the free bases dissolve in the ether, leaving the acids in the aqueous 
layer. The details of the process are as follow : 100 c.c. of the aqueous solution of 
the colouring matter are decomposed with 1 c.c. of a 20 per cent, solution of potasli, 
and shaken with three times the volume of ether. The aqueous alkaline solution of 
fhe acid colouring matter is neutralized with acetic acid and examined subsequently. 
The ethereal solution of the colour base is washed with faintly alkaline water, and 
then shaken with one-third of its volume of 5 per cent, acetic acid. The acid layer 
is separated, and on evaporation on the water-bath leaves the colouring matter as a 
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residue. In those cases in which the colour remains in the ether, the latter is 
evaporated. In the presence of potash some few acid or neutral colouring matters 
are also extracted by the ether, as, for example, quinoline yellow, indophenol blue 
(soluble in alcohol), the various sudans, etc. These are all insoluble in water, but 
soluble in alcohol. 

In the extraction of the colour bases different alkalies have different liberating 
powers. Thus, safranine requires caustic potash, while for fuchsine ordinary ammonia 
is sufficient ; others, again, such as the indulines, oxyazines and acridines, have their 
colour bases set free by very dilute ammonia; and others, such as chrysoidine, 
Bismarck brown, rhodamine S(By), Victoria blue, etc., dissociate in dilute aqueous 
solution. Thus, separation can often be made by successively shaking the aqueous 
solution with ether, first alone, then together with 1 per cent, ammonia, then . with 
concentrated ammonia, and finally with 20 per cent, potash. A further separation 
of the bases taken up by the ether can sometimes bo effected by shaking the ethereal 
solution with an equal volume of water, some being taken up by the water, others 
remaining in the ether. In this way it is possible to separate acridine yellow from 
the very similar phosphine. The colour bases remaining in the ether differ in their 
behaviour towards 5 per cent, acetic acid, some combining with it, others remaining 
unaltered. 

The acid colouring matters not extracted by ether from an alkaline aqueous 
solution can be separated by methods similar to those used with the colour bases. 
By successive extractions with ether, they can be separated into three groups : 

(1) those extracted by ether in the presence of acetic acid of 1 per cent, strength ; 

(2) those soluble in ether in the presence of hydrochloric or sulphuric acid ; and 

(3) those insoluble in ether. Erythrosin can thus be separated from roccellin and 
from Bordeaux B, and direct yellow (A) from Congo brown R (A) and from Congo 
red (A). By treating the ethereal solutions with water and dilute ammonia, as in the 
case of the basic colouring matters, a further separation can often be made, as, for^ 
instance, picric acid from Martins yellow. 

Separation by means of Wool , — When a separation cannot be made with ether, 
it is often possible by means of wool. An aqueous solution of the colouring matter 
(1 : 1,000) is rendered faintly alkaline by the addition of four or five drops of ammonia 
per 100 C.C., some wool added, and the liquid heated to boiling with constant stirring. 
This is repeated with fresh supplies of wool so long as the fibres are dyed. The wool 
is washed with boiling ammoniacal water, then with pure water, and extracted with 
5 per cent, hot acetic acid. On evaporating this extract on the water-bath, the basic 
colouring matters are left, and can then be further separated. 

The use of wool is more effective in the separation of acid colouring matters, 
some of which are directly fixed by it. A 0*1 per cent, solution of the colour 
naixture is acidified with hydrochloric acid (three to four drops per 100 c.c.), brought 
to the boil, and wool immersed for from three to five minutes with continual stirrixig. 
This treatment is repeated as with the basic colours. The dyed wool is washed with 
acidified water, and then with pure water, and the colour extracted with 5 per cent, 
ammonia. By boiling the liquid until the ammonia is expelled, the direct colours 
are obtidned in neutral solution. Since some of the indirect colours are taken up to 
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a slight extent by the wool fibre, this solution should also be treated with the wool in 
order to efEect complete separation. In this way the following colours can be separated 
from each other : 

Direct. /Bordeaux B (A). TBiebrich scarlet, r Acid yellow. (A), 

Indirect. \ (Enocyanin. \ Cochineal . \ Saffron. 

The direct colours have a great difference in their affinity for wool, and with 
some it is dyed readily in a strongly acid solution (e,g,, those with oxysulpho- groups), 
while others, of both acid and basic character, also dye in a neutral solution. The 
following colouring matters can thus be separated : 

Fixed in neutral bath. /Alkali violet (B). / Acid violet 4BN. fOrseille 

„ acid „ ^Ponceau 6RB (A). (New coccine (A). (Bordeaux B (M). 

By using a strongly acid solution (1 c.c. HCl to 200 c.c.) the following separations 
can be made : 

Fixed in strongly acid bath. /Bordeaux S (A). fBordeaux B (A). 

,, slightly , „ (Orange G (A). (Methyl orange. 

When a separation of the constituents of a mixture cannot be effected by means 
of wool, cotton-wool must be tried. It has the property of fixing some of the direct 
dyes for wool, leaving others in the bath. Thus : 

Direct for cotton-wool. /'Carbazol (B). /Cotton yellow R (B). 

Indirect ,, ,, (Diamond yellow R (By). (Phloxin B (B). 

With cotton also some of the dyes are more readily fixed than others, especially 
under varying conditions of the acidity and concentration of the bath. Thus, in 
slightly acid bath (HCl) brilliant Congo (A) is readily fixed, but brilliant yellow (A) 
only with difficulty. 

If none of these means have effected a separation, other solvents, such as 
petroleum spirit, amylic alcohol, chloroform, etc., should be tried. With petroleum 
spirit, for example, eosin can be separated from Martius yellow. C. A. M. 


Use of Basic Lead Acetate in the Folarimetry of Sugar Solutions. Frinsen- 
G^erligs. (D. Z'lickermd, 1898, xxiii., 1753 ; through Ch&tn, Zeit 1898, 320.) 
— Although basic lead acetate does not precipitate pure Isevulose, yet from impure 
solutions, and notably such as contain much saline matter, it carries down more or 
less sugar with it. On preparing artificial liquids from honey and common salt to 
imitate natural juices (13*44 per cent, of invert sugar and 7*68 per cent, of sodium 
chloride), and adding increasing proportions of basic lead acetate, the amount of 
IsBvulose precipitated varied between 3*43 and 2314 per cent., thus causing a corre- 
sponding increment in the dextro-rotatorj* power of the solution. When sufficient of 
the reagent is introduced to decompose all the salts present in the juice, further 
additions have no effect on the sugar. As lead nitrate, normal acetate, bone-charcoal, 
and zinc dust are all unsatisfactory, it is necessary to employ basic acetate ; and in 
order to obtain comparable results, the author suggests that the quantity of lead 
required to render molasses fit for optical examination shall be determined, and the 
same quantity used for all other kinds of syrup and crude sugars. The precipitated 
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IffiTulose also contains glucose, but the pro^rtion of the latter never bxceeds 25 per 
cent of the total sugar thrown down. , P. H. L. ' 


The Estimation of Indigo on Fabrios. A. Biuz and F. Bung. {ZeiL amjew, 
CJievUf 1898, 904-905.) — Eenard (Bull. Soc. Chim., xlvii., 41, 1887) proposes to heat a 
weighed portion of the fabric with a measured quantity of hydrosulphite solution, and 
determine the indigo white in an aliquot portion of this. His method is objection- 
able, since indigo white is obstinately retained by the tissue. The method of 
extracting the fabric with aniline in a Soxhlet apparatus, as proposed by Honig 
(Zeit ang. Chem., 1889, 280), is much simpler. As, hov^ever, boiling aniline 
exercises a destructive action on indigotin, glacial acetic acid, as proposed by 
Brylinski (Bev, g6n6r. mat color., 1898, 52), forms a better solvent. 

The paper contains an account of the authors^ comparative experiments with 
Brylinski^s method slightly altered, and with a modification of the hydrosulphite 
method. In the latter the fabric was treated with the hydrosulphite solution on the 
water-bath until completely decolorized, and the indigo-white removed from the 
tissue by repeated washing out with hot water, of which from 2 5 to 3 litres were 
required to remove only a few decigrammes of the dye. The whole of the solution 
of indigo white thus obtained was oxidized by means of a current of air, and the 
indigo collected on a tared filter-paper, dried and weighed. 

In the experiments on the glacial acetic acid method a suitable quantity 
(10 grammes) of dyed cotton was heated for three or four hours over a naked flame 
with 150 c.c. of glacial acetic acid, and then poured into 300 c.c. of water. Instead 
of now filtering off with a suction-pump, as Brylinski directs, the authors found it 
preferable to add 150 c.c. of ether. The whole of the indigotin remained in suspen- 
sion in the ethereal layer, and this was separated from the diluted acetic acid by 
means of a separatory funnel. The former was filtered off, the precipitate washed 
with alcohol and ether, and dried at 110® C. 

The results obtained by the acetic acid method were somewhat higher than 
those of the hydrosulphite process, and this the authors considered might be due to 
over-reduction by the hydrosulphite, or to an acetyl derivative of cellulose dissolving 
in the acetic acid. Brylinski states that the latter body is soluble in ether, and the 
authors found that this was the case ; for, on extracting two equal weights of a dyed 
fabric, to one of which about forty times its weight of bleached cotton- wool had been 
added, the amounts of indigotin obtained were practically the same. C. A. M. 

The Determination of Sulphur in Asphalt. E. H. Hodgson. {Jour, Amer, 
Clicm, Soc,, vol. XX. [11], pp. 882-889.)— Various samples were examined by the 
methods of Carius (heating with strong nitric acid in sealed tubes), Peckham (deflsr 
gration),Eschka (ignition with calcined magnesia), and by fusion with sodium peroxide. 
From the results the sealed tube method appears the most accurate, but is a le^h^ 
operation, and the tube^ are liable to explode. Of the others, that of Eschka ik 
probably the best, giving good results and requiring least time and attention. 
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Use of Persulphates to Detect Albumin in Urine. C. Strsyowski^ {Schweiz, 
Wochs, Chem,, 1898 [48]; through Deutsche Chem. Zeit,, 1899, xiv., 2.)— A 10 per 
cent, aqueous solution of potassium, sodium, or preferably ammonium persulphate, pre- 
cipitates albumin from either acid or alkaline urine, and does not throw down peptones 
or urates. By means of a pipette the reagent is brought underneath a layer of the 
suspected urine contained in a. test-tube, when even in dilutions of 1 : 100,000 a 
grayish-white turbidity is produced at the line of contact. In presence of bile 
pigments the colour is bright green. F. H. L. 


Estimation of Chlorides in Urine, Wine, Beer, and Cider. Loubiou. {Uei>, 
Pharm., 1898 [3], x., 493 ; through CJietn. Zeit. Hep., 1898, 319.) — ^Lead peroxide 
oxidizes in the cold those constituents of urine which act on silver nitrate, and 
decolorizes it sufficiently to enable potassium chromate to be used as an indicator in 
the titration of chlorides. 20 c.c. are shaken with 2 or 3 grammes of the peroxide 
and filtered ; 10 c.c. of the filtrate are mixed with 5 drops of saturated potassium 
chromate, diluted to 50 c.c., and titrated as usual. Similarly, ernplo}dng Blarez*s 
process, 50 c.c. of white or red wine (beer, cider, or vinegar) are treated with 3 c.c. of 
chromate, 50 grammes of salt, 100 c.c. of water, and 5 grammes of lead peroxide ; 
the whole is shaken, filtered, and an aliquot portion titrated. F. H. L. 

Separation of Albumoses from Peptones. P. Muller. (Zeits, Physiol, Chem,, 
1898, xxvi., 48 ; through Clicm, Zeit, Hep,, 1898, 320.) — After experiments with the 
salts of various heavy metals, and especially with uranium acetate, the author prefers 
ferric hydrate for this purpose. The liquid to be treated is mixed with an. equal 
volume of 30 per cent, ferric chloride solution, and alkali is added till it is only just 
acid. The precipitate is removed, two or three pinches of zinc carbonate are thrown 
into the filtrate, which is shaken thoroughly and again filtered. It will be clear, 
colourless, and free from albumoses, giving no turbidity (or only a very slight one 
visible against a dark background) when saturated with ammonium sulphate. The 
method has proved successful in all cases where it was tried except with Witte’s 
peptone, which involved a concentration of the filtrate to one-fourth or one-fifth of 
its volume, followed by a second treatment with a few drops of ferric chloride and 
zinc carbonate as before. F. H. L. 

Sicilian Sumach and its Adulterants. F. Andreasch. (Gerber, 1 898 ; through 
Zeits, angew, Chem,, 1898, 1154.) — True sumach is the product of Bhas coriaria, 
an Arabian plant ; but it is blended with the leaves of the Sornmacco fimeneddu, 
which contain less tannin. Inferior specimens are mixed with stalk, earth, sand, 
and already extracted sumach. As adulterants there are added leaves of the carobbe, 
of Cistus salvifolius (very frequently in Sicily), of the fig, vine, of Ailanthus glandulosa, 
Pistcicia. lentiscus (Stinoo sondro, Lentisco), and of Tamanx Africana (Bruco, albero 
di Giuda) : the two latter being the most common. The amount of tannin and non- 
taunin in sumach and its chief adulterants is shown in the annexed table. The 
average proportion of tannin in pure sumach may be taken at 23 or 24, seldom falling 
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below 22 ; a yield of ander 20 per cent, points either to the presence of other parts 
of the plant or to sophistication. Lai^e additions of stalk, etc., can usually be 
detected by the eye, if not by examination of the aqueous extract ; for the bulk of 
the red colouring matter in the woody fibre passes into solution, and on acidification 
with acetic acid yields a weak but distinct red tint. 

Tannins. Non-tannins. 

Silician sumach ... 21 27*6 per cent. ... 16-22 per cent. 

Pistacia 13-17 ,, ... 20-26*6 „ 

Tamarix 8*3-9 7 „ ... 23-26*5 „ 

Ailanthus 10 „ ... 17*5 „ 

When a little formaldehyde is dropped into a neutral decoction of pistacia, a 
pale-yellow precipitate is produced. Even if the material is chiefly genuine sumach, 
a yellowish-coloured cloud forms, which appears as a precipitate in time, but only 
settles after several days. The deposit is gelatinous and coheres on the filter, so that 
it can scarcely be washed. The substance is insoluble in cold water ; but it does not 
represent a quantitative S6j)aration of the pistacia. If the test be carried out on 
very old samples of sumach, which perhaps have fermented, or if much tamarix be 
present, the formalin may produce a precipitate even in the absence of pistacia ; but 
the latter cannot be mistaken for the real deposit : it is only small in amount, never 
gelatinous, and settles in twelve hours. 

When solid potassium cyanide, or its strong solution, is stirred up with a decoc- * 
tion of tamarix, or sumach adulterated with tamarix, a flocculent dark-yellow pre- 
cipitate is formed which settles rapidly. Pure sumach gives no deposit or a mere 
trace, and the reaction is characteristic of tamarix alone among the possible aduh 
terants. The reagents in both tests must be pure, and the solution examined should 
be perfectly clear, and must not exceed industrial strength, viz., about 0*75 gramme 
of tannin per 100 c.c. F. H. L. 

Estimation of Oil of Bergamot. A. Soldaini and C. Berte. {Boll chim. 
farm.^ 1898, xxxvii., 677 ; through Glievu Zeit, Bep., 1898, 311.)— The usual adul- 
terants added to bergamot oil are turpentine and (or) lemon oil. To detect them, 
16 c.c. of the sample should be distilled at a pressure of 20 or 30 mm. till 8 c.c. have 
passed over, and the opticity of the oil, the distillate, and the residue determined. 
The annexed table indicates the influence of both or either of the impurities men- 
tioned : 



Temperature. 

Oil. 

Residue. 

Distillate. 

Pure bergamot oil 

14° C. 

+ 14° 50' 

-0° 56' 

+ 41° 20' 

+ 5% of turpentine 

14° C. 

+ 12° 36' 

-0° 

+ 35* 28' 

+ 5% of lemon oil 

+2’o% of turpentine and 2-5% 

14° C. 

+ 17° ir 

+ 3° 20' 

+ 42' 28' 

of lemon oil 

13-5° C. 

+ 14° 56' 

+ 2° 40' 

+ 40' 20' 
P. H. L. 
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INORGANIC ANALYSIS. 

Bacterial Detection of Arsenic. F. Abba. {Centralbl Bakteriol.^ 1898, [2}| 
iv., 806; through Chem. ZeiL Bep.^ 1898, 310.) — Gosio has already shown that when 
PenicWmm brevicaule is cultivated in presence of arsenic a garlic-like odour is 
product The present author finds that this process is not only simpler than 
chemiiMJ methods of detecting arsenic, but, after investigating fifty other substance, 
that it is quite characteristic. It is also more delicate, for a piece of Indian fur 
1 square millimetre in area gave the reaction, whereas even 5 square centimetres did 
not show the Marsh test The material to be examined is placed in sliced potato, 
sterilized at llfi** for twenty minutes, inoculated with 0*5 c.c. of sterilized water 
containing spores of the P. brevicaule in suspension, and cultivated either at ZT or at 
ordinary temperatures. Fresh cultures of the penicillium need only be prepared once 
a year. F. H. L. 


Oolorimetrio Sstimation of Iron in Water. A. Seyda. {Chem, Zeity 1898, 
xxii, 1086.) — Lunge’s colorimetric process for determining traces of iron in aluminium 
sulphate is very suitable for the examination of water. Instead of matching the 
colour of the aqueous solutions as in the usual method, each is shaken up with a 
measured quantity of ether, and after the layers of ether have been adjusted to the 
same length, the colour comparison is made in these. If the water under examination 
’containB much organic matter an error may be introduced ; in this case the samples 
must first be evaporated in platinum, ignited, fused with sodium carbonate, and the 
melt dissolved in hydrochloric acid. F. H. L. 

Eemarks on the Determination .of Zino and Manganese as Sulphide. 
B. Murmann. {Monatshefte fur Chemicy xix., 404.) — On account of the difficulty of 
filtration, the determination of zinc or of manganese as sulphide is rarely resorted to, 
though the method is capable of yielding very accurate results. The author over- 
comes this drawback by adding mercuric chloride to the solution before precipitation. 
The precipitated mercuric sulphide enables the finely divided 
zinc or manganese sulphide to be filtered off and washed 
without difficulty, whilst in the subsequent ignition of the 
precipitate the mercuric sulphide is completely expelled. The 
authmr has also devised a new form, of crucible specially 
adapted for the ignition of such precipitates in a current of 
hydrogen gas. Its construction is shown in the accompanying 
figure. The crucible a has a perforated bottom 5, to which 
is attached a tube c, which can be either straight or bent at 
right angles. A perforated plate fits into the bottom, and between the perioral^ 
bottom and the perforated plate is a plug of asbestos as used in the Ooodh wcuoible. 
The mouth ot the crucible is covered by an ordinary crucible lid. The preciptate is 
filtered off and also dried and ignited in the crucible, whilst by means of the tube at 
bottom a current of hydrogen can be passed through it during the ignition. The 
crucible can, of course, be used for other similar purposes. B. H. £. 8^ 
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Sstimatian of Manganese -as I^oapluite. E. A* Gooch and M. Austin. 

{Zeit$. anorg, Chem,, 1898, xviii., 339.) — In this process the metal is thrown down as 
l^manganese orthophosphate, the precipitate converted into ammonium manganese 
6rthophoBphate, and finally weighed as manganese pyrophosphate. Its aooutaey^ 
therefore, depends upon the rapidity and completeness with which the Mn^P^Os 
ehaoged into MnKH4p04, and the degree of insolubility of the latter, which, as 
Eresenius and Munroe have shown, is considerably affected by the presence of 
ammonium chloride. The present authors have investigated the method under 
various conditions, ultimately finding that a very large excess of ammonium chloride 
(200 molecules of NH^Cl to 1 of MnNH4P04 in 100 or 200 c.c. of liquid) is absolutely 
indispensable to a quantitative conversion of the original precipitate into the double 
phosphate, and, moreover, that MnNH4P04 is not appreciably dissolved by ammoniuni 
chloride solution, provided excess of the soluble phosphate employed as a precipitant 
is always present. 

Details for the successful operation of the process are as follows : The original 
faintly acid liquid (containing not more than 0*2 grjamme of metallic manganese) is 
mixed either in a platinum or a glass vessel with 20 grammes of solid ammonium 
chloride, 5 or 10 c.c. of a cold-saturated solution of microcosmic salt, and diluted to 
200 c.c. ; dilute ammonia is then added in the cold drop by drop until it forms a 
slight excess. The whole is heated till the precipitate becomes crystalline, allowed 
to cool for half an hour, filtered quickly through a Gooch crucible with the aid of a 
pump, and w;ashed (preferably) with very weak ammonia. The filtrate is alwajrs 
quite free from manganese, and if the precipitate retains traces of ammonium chloride, 
this can only lead to the formation of equally minute quantities of manganese 
chloride. It is better to arrange for a precipitate weighing about 0 4 gramme ; but 
even with smaller amounts the final 6rro]:will average not more than 1 mgm. of 
manganese. 

E. H. L. 


The Determination of Chromium Oxide in Algerian Phosphates. G« 
Sohiiler. (Zeits. angew, CJiem.f 1898, 1101-1103.) — With the exception of Shephard's 
chromium phosphate (Gr2P20^) chromium has hitherto only been found in traces in 
phosphates, and never, to the author’s knowledge, in calcium phosphates. In 
Algerian phosphates, however, which have recently become of considerable im- 
portance in commerce, chromium appears to be a constant though small constitnenlu 
For the quantitative estimation of the chromium the author employs a modificar 
tion of J. Clarke’s method of oxidation with sodium peroxide {Journ, Chenk Soc., 
Ixiii., 1079). Ten grammes of the phosphate are dissolved in the usual mixture of 
hydrochloric and nitric acids, and the filtrate and washings evaporated to a pasty poQ- 
sistenoy, in order to expel the excess of acid. The moist residue is taken up in as smaU 
a qtiantity as possible of hydrochloric acid, oxidized by boiling with sodium peroaidet, 
4nd the residue again treated in the same manner. The united filtrates and washings 
(pontidning the chromium as sodium chromate) are boiled down, and in order, to com* 
pietely remove the excess of sodium peroxide are again strongly diluted and evaporated. 
The Uquid is then acidified, and the chromic acid titrated in the usual manner. 



IHE ANALTfiT. ^ 

In this way the author found O’OS? per cent, of chromic oxide in a large repre- 
jwj^tatiye sample of Algerian pto^ C. A. M. 

, Bstimatiom of Molybdenum. F. A. Gocoh ^nd J. T. ISorpoh. 

anorg. CJwm,, 1898i:.xviil, 312.)~The ibdometric method of estimating 
molybdenum outlined by Friedheim and Elder (A^AiiVST,. 1896, 25) Suffers, from 

thp defect that the, precautions taken to avoid the disturbing influence of atmospheric 
pxygep are by no means suflBcient To be fairly accurate, the process requires carrying 
follows : The amount of molybdate taken for analysis must not contain more 
than 0*3 gramme of MoO^ ; the excess of potassium iodide over that decomposed by 
the molybdate must not be greater than 0*5 gramme ; the liquid should consist of 
,20 q.c. of the strongest hydrochloric acid and 20 c.c. of water ; it must be boiled 
down till only 25 c.c. are left in the flask; and the distillation must be conducted 
in a cnrrent of carbon dioxide carefully freed from* air. Even under these conditions 
an error, corresponding to some 0*3 milligramme of molybdenum trioxide, is intro- 
duced by the oxygen dissolved in the water and acid ; to obtain the best results, 
therefore, these reagents should be boiled before use. 

As an alternative way of determining molybdenum, the molybdate may be 
reduced to pentoxide by heating it with acid and an iodide in an Erlenmeyer flask 
lightly closed with a bulb-tube, boiling off the excess of iodine, making the liquid 
alkaline, and finally titrating it with standard iodine solution ♦ P. H. L. 


Note on Drown’a Method of Determining , Sfrioon in SteeL G. Auoby. 
(Jour, Amer, Chern, Soc., 1898, xx.j 547-549.) — There is some reason to believe that in 
determining the silicon in steel by Drown^s method some of it escapes dehydration 
Giving to the fact that, as the sulphuric acid becomes more concentrated, part of the 
iron.iALts separate put and form a protecting envelope round the gelatinous silica. 

To obviate this th® author suggests evaporating with aqua regia and sulphuric 
a^dy instead of with nitric and sulphuric acids, the liquid being rapidly boiled down 
in a ^all porcelain dish on a very hot plate, with a watch glass suspended over the 
^ 8^1 by means of glass* rods. In this way the iron salt is keptm jjolution until the 
moment,, when it suddenly crystallizes out and JEumes of sulphuric acid 
^ second similar pvappration be made before filtering, it is hardly likely 
thaianj appreciable quantity of silica will escape^ehydration. 

> A number pf test analyseer were made in this way with steels containing 
^*2A per cent, of silicon, and not more than an additional 0'005.per ,cent« wau'obtinn^ 
^7 second evaporationr , A^ steel which gave 0*122 per cent, with one evaporati^ 
0*126 per cent. , on repeating the an^^yeis and evaporating twice before filt^^ng, 
ILi is also stated that the evaporation proceeds quietly and without bumpmg pr 
even at the ‘moment of solidification and after, so that no attention is 
reqmxBi, ", . . : C. 
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APPARATUS. 

A XFew Eorm of Water Blast {Amer. Chem. Joum., 18d8, zx. 577-58O.)->^[|t0 
easeatial parts of this apparatus are : (1) A receiver A in the form of a cylinder 
(8 inches long and 6 inches in diameter) divided into three compartments b, c, and 
d by the partitions p and p'. Between b and c is a cironlar opening 2 inches in 
cBatneter, and two smaller openings are placed between e and d. (2) An injector 
tube, I, 7i inches long and | inch ontside diameter, provided at the top wi^ the 

fnnnel'shaped projection 
' I g. (8) An outlet tnbe / 

— r""j{ - with a diameter equal to 

/^pTa ®P* 

/Sr S ward from c and curving 

*1 r " * * I * ^ 1 downward to g. 

I I T — The tube t (yV 

I ll j y vJ|yK“' n diameter) opens into/ and 

y J V *® fif- S is a 8t<^ 

^ 'A cock opening into d, and 

b a nozzle with an orifice 

^ FI 0*17 diameter 

* attached to the upper 

^ I ' J d iiiftde to exactly 

\ A /*** In action the cook S 

, — - — — - '“'I ' -0-**'*^ is opened, and the water 

y turned on. The jet of 

p ^ i water issuing from K 

P passes through I and falls 
^ P b ff'' into the compartment 6. 

^ When the level of the 

]ri^»21Ie water in b rises above the 

lower end of the tube Z, a 

considerable volume of air is swept into escaping through / and S, and later 
through S only. The water flows from b into c through the opening in the partition. 
The cock S is now closed, and the increase of pressure in the receiver forces the water 
up through / and into g. The jet from K now strikes on the surface of the vrater in g 
and drives it down into A, together with a large volume of air. If the cock S be now 
opened a current of air of sufBcient pressure to supply a large blast lamp will bb 
obtained. Spurting is prevented by surrounding g with a cylindrical case h, having 
openings in the top to idlov^ air to enter, and an overflow pipe t) for the escape cl 
water. 

1 is a vertical section of the complete apparatus ; iPig, 2 is a projection from 
above ; and Fig. S a section through the middle of the receiver. 

The advantages claimed for this blast over that of Richards and that of Muenke 
are : That the orifice for the entrance of air and water is of such ample sise that any 
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fumsideFftble Motion is avoidod ; that owing to the injector tube being perfectly 
atraight the jet of water is not defleeted» and the maximum effect is obtained ; and 
that the energy is transmitted to a much greater volume of water, which circulates 
continuously fmm / through I and acts as a piston which completely fills the cross 
section of the tube. 

This apparatus can be obtained from Eimer and Amend, New York. C. A. M. 

Apparatus for Inoreasing the Speed of Filtrations. H. von Winkler. 
{Ohem. Zeitt 1898, xxii., 1066.)-^Thi8 apparatus is specially suitable for the filtration 
of minute quantities of liquid where the use of the filter pump is impracticable. It 
consists essentially of a glass plate, one side ground true, having at Hs centre a tube 
projecting at right angles to which a rubber tube can be affixed. A funnel with a 
ground edge is carefully fitted with a strong paper and filled with the liquid ; the disc 
is placed on top and held in position with the fingers, while air is blown through the 
tube by means of the mouth, thus increasing the effective pressure. The disc may 
be of vulcanite, with a soft bearing surface if preferred; or the glass may be 
moistened (in order to make a batter joint) with some of the same liquid as that under 
treatment. F. H. L. 


BEVIEW. 

An Atlas op Baoteeiology. By Chables Slateb, M.A., M.B., M.R.C.B. (Eng.), 
P.C.S. ; and Edmund J. Spitta, L.RC.P. (Lond.), M.R.C.S. (Eng.), F.B.A.8. 
(London : The Scientific Press, Limited.) Price 78. 6d. 

This work consists of 111 original photomicrographs, together with explanatory 
text, a photographic introduction, and a bacteriological introduction. The photo- 
graphic introduction will be found very useful to anyone who desires to keep a 
permanent record of his bacteriological results, containing as it does many practical 
hints on the selection of objectives and general optical apparatus. The results 
obtained by the authors show evidence of much patience and manipulative skill, 
while the process reproduction is excellent In the bacteriological introduction a 
description is given of the morphology and reproduction of the Schizophytes. The 
photographic illustrations of cultures and microscopic appearances of the more 
important bacteria follow, together with a resume of the chief characteristics of each. 
Amongst other organisms, Bacillus anthracis, B. tuherculosisy B, typhosus, B. coli 
oommums, B. diphtherice, Spirillum cholerce Asiaticcs are very fully illustrated,^ 
Attention is to be directed to plates 16 (B. anthracis, envelope), 17 (B. anthracis, 
spore formation), 18 (B, anthracis, stab culture), 53 (B. typhosus, gelatine streak 
culture), 60 (B« ooli communis, gelatine streak culture), 69 and 70 (B. diphtheria, 
culture), and the plates illustrating the differentiation of Sp, cholera Asiatica 
(79 and 80), and Sp. Fmklerii (84 and 85). In a future edition it may be hoped 
^at illustrations of colonies of many of the more important pathogenic and non- 
pathogenic organisms, as they appear when grown on phenolized agar jelly at 
C., will be added, for althou|^ they lose many characteristics, yet it is in this 
form that they are generally met with in the bacteriological examination— for 
instance, of water. The appearance of actual colonies and characteristic growths 
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as 

would soem to be of equsd importance with the miorbsoopioal appearance of the 
otgauieiBs themselves*. . As it is, the book is one which every analyst should possecls 
for refetrence who systematically examines water bacteriologically. J. F; H, G* ' ^ 


INSTITUTE OF CHEMISTEY OP GBEAT BRITAIN AND IRELAND. 

The following is a list of the names of the candidates who passed the examination 
of the Institute of Chemistry held in January, 1899 : 

Pbactical Examination for the AssociATEraiP (under regulations in force 
prior to October 1, 1893). — Chapman, Arthur Jenner, Finsbury Technical College, 
London; and with Messrs. F. and A. C. Glaudet, FP.I.C. Forster, Ferdinand 
Edward Paul, Finsbury Technical College ; registered student under Messrs. P. E. 
Lott, P.I.O., and C. G. Matthews, F.I.C. Lishman, George Percy, B.Sc. ^Edin.), 
Surgeons* Hall, Edinburgh ; registered student under Professor W. Ivison Macadam, 
F.IC. 

Intermediate Examination (under new regulations). — Aston, Stafford, Univer- 
sity College, London. Blackman, Walter Lionel, Royal College of Science, London, 
and St, Bartholomew’s Hospital. Coysh, Basil Radcliffe, King’s College, London. 
Hewitt, Henry Dixon, Finsbury "Technical College ; registered student under 
A C. Chapman, Esq., F.I.C. Hill, Alfred, University College, Nottingham. 
Kinnersley, Henry Wulff, Merchant Venturers* Technical College, Bristol, under 
Professor Julius Wertheimer, B.A., B.Sc., F.I.C. ; registered student under Dr. E. H. 
Cook, F.I.C. ; and at King’s College, London. Rogers, John, Glasgow and West of 
Scotland Technical College. Shedden, Frank, B.Sc. (Lond.), Mason University 
College, Birmingham. Wright, Leonard Victor, B.A. (Cantab.), Sidney College, 
Cambridge. 

Final Examination for the AssociATESHir (under new regulations). — In 
Branch A (Mineral Chemistry) : Golding, John,* School of the Pharmaceutical 
Society; Laboratory of the Royal Agricultural Society of England; University 
College, Nottingham. Hancock, Walter Charles,* B.A (Cantab,), Caius College, 
Cambridge ; with Messrs. C. F. Cross, F.I.C., and E. J. Bevan, F.I.C. ; and at King’s 
College, London. Marshall, Arthur, A.C.G.I., City and Guilds of London Institute. 
In Branch B (Metallurgical Chemistry) : Imrie, John, Glasgow and West of Scotland 
Technical College. Wild, Roland Cecil, King’s . College, London ; registered student 
under C. J, Head, Esq., F.I.C. In Branch D (Organic Chemistry) : Gilles, William 
SetteUi A,C.G.L, City and Guilds of London Institute. Hinks, Percy John, A.R.C.So. 
(Lond.), Royal College of Science, London. Joyce, Thomas Goode, B.Sc. (Lond.), 
Mason University College, Birmingham. In Branch E (the Analysis of Food and 
D r age and of Water) : Gilbard, John Francis Hutchins,* Finsbury Technical College ; 
and mtb Dr. Bernard Dyer, F.I.C. Hackman, Charles Adolphus, King’s College, 
London ; and with A. C, Chapman, Esq., F.I.C. Young, Francis Samuel, M*A. 
(Oxon.), Queen’s College,, Oxford, and Caius College, Cambridge. 

examiners were Professor Percy F. Frankland, F.R.S., F.I.C., and Otto 
Sebn^ Esq., F.I.C. / 

; , * For the Fellowship. 
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PROCEEDINGS OF THE SQCIETY OF PUBLIC ANALYSTS, 

The aoinual general meeting of the Society was held on Wednesday, February 1, 
in the Booms of the Chemical Society, Burlington House, the President (Dr. Bernard 
Dyer) occupying the chair. 

The minutes of the extraordinary general meeting and of the ordinary general 
meeting, held on January 4, were read and confirmed. 

Certificates of proposal for election to membership in favour of the following 
candidates were read for the first time : Percy T. Adams, assistant to Dr. Matthew 
A. Adams, Maidstone; Arthur French Angell, assistant to Mr. Arthur Angell, 
Southampton ; John B. Ashworth, assistant to Mr. Alfred Smetham, Liverpool ; 
Alfred Joseph Bull, assistant to Mr. Wm. Chattaway, and senior assistant in the 
Physical Laboratory, Birkbeck Institution, London ; Charles Crocker, assistant to 
Messrs, Morgan, Son and Seyler, Swansea ; John S. Ford, analytical chemist, 
Edinburgh; C, A. Hackman, A.I.C., assistant to Mr. Alfred C. Chapman, London; 
Norman Leonard, B.Sc,, F.I.C., assistant to Dr. Stevenson, Guy's Hospital, London ; 
J. F. Liverseege, F.I.C., assistant analyst to the Corporation of Birmingham; 
Bichard Murray, chemist to Messrs. Brotherton and Co., Leeds; G. E. Scott- 
Smith, F.I.G., assistant to Mr. Alfred H. Allen, Sheffield ; W. P. Skertchly, assistant 
to Mr. Otto Hehner, London ; Harry Metcalfe Smith, F.I.C., assistant to Dr. 
Stevenson, Guy's Hospital, London ; Lionel W. Stansell, assistant to Dr. Matthew 
A. Adams, Maidstone ; and W. Northfield Yarrow, assistant to Mr. A. W. Stokes, 
London. All of these candidates were former associates of the Society, applying 
for election to membership under the revised rules recently adopted. 

Mr. F. C. J. Bird and Mr. J. H. Heywood were elected members of the Society. 

The Hon. Trbasurbb (Mr. E. W. Voelcker) presented his report for the past 
year. He stated that the Society had a balance of £40 5s. 5d. standing to its credit, 
as against £32 12s. 8d. shown in the balance-sheet for 1897. The items most calling 
for attention were those classed as “General Expenses," and relating to postages, 
petty disbursements, etc., and the printing and stationery account. It would be seen, 
from the copies of the accounts which had been placed in the hands of the meeting, 
that these items showed a considerable increase as compared with the previous year. 
During 1898, however, the Council had considered it desirable to circulate among 
Members of Parliament, and among County Councils and other local authorities, a 
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report of the Goanoil of the Society of Public Analysts dealing with the Sale of Food 
and Drugs Bill introduced by the President of the Local Government Board at the 
close of the session of 1897. This had involved a considerable outlay in printing, 
and a very heavy expenditure on postage. The securities of the Society on 
December 31 were the same as in the previous year ; but since that date he had 
been able to make a further investment on behalf of the Society, so that its invested 
funds were now increased by £105. He was pleased to be able to announce that 
only one subscription remained outstanding. 

A vote of thanks to the Hon. Treasurer and Auditors was proposed by 
Mr. Chapman, seconded by Dr. Scuidbowitz, and carried unanimously. 

The President then delivered his retiring addresa 

Mr. Alfbed H. Allen proposed a vote of thanks to the President for his 
address. • 

Mr. Hehneb seconded the proposition, which was put to the meeting by 
Mr. Allen and carried unanimously. 

The Pbesident, having responded, moved from the chair that a vote of thanks 
should be passed to the President and Council of the Chemical Society for allowing 
the Society of Public Analysts the use of their rooms during the past year. The 
motion was seconded by Mr. Gbattaway and carried unanimously. 

The Pbesident announced that the officers and Council for 1899 had been 
elected in accordance with the nominations made by the Council at the December 
meeting of the Society. He then vacated the chair in favour of the newly-elected 
President, Mr. W. "W. Fisher, M.A. 

Mr. Fisheb, having assumed the chair, expressed his appreciation of the honour 
which the Society had done him in electing him to occupy that position, and the 
proceedings then terminated. 

The following is a list of the officers and GouncU of the Society for 1899 ; 

President. — W. W. Fisher, M.A. 

Past-Presidents. — M. A. Adams, F.R.C.S. ; A. H. Allen; Sir Charles A. 
Cameron, M.D., F.E.C.S. ; A. Dupr4, Ph.D., F.RS. ; Bernard Dyer, D.Sc. ; Otto 
Hehner; Alfred Hill, M.D., F.R.S.E. ; J. Muter, M.A., Ph.D., F.R.8.E. ; Thomas 
Stevenson, M.D., F.E.C.P. 

Vice-Presidents. — Charles E. Cassal ; E. W. T. Jones ; S. Eideal, D.Sc. 

Eon, Treasurer. — E. W. Voelcker, A.RS.M. 

Eon, Secretaries. — E. J. Bevan, Alfred C. Chapman. 

Other Members of Council. — Bertram Blount ; Sidney Harvey ; Arthur E. Ling ; 
C. A. Mitchell, B.A. ; C. G. Moor, M.A. ; James Nimmo ; Thomas A. Pooley, B.Sc, ; 
F. Wallis Stoddart ; E. T. Thomson ; John White ; Rowland Williams ; W. C. 
Young. 
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ADDBESS OF THE BETIBING PBESIDENT. 

{Delivered at the Meeting^ February Istt 1899. 

In addressing you at the close of 1897» I had the melancholy duty of recording the 
deaths of an illustrious honorary member of the Society and of three ordinary 
members. This year, I regret to say, we have again to record the death of an 
illustrious honorary member, Lord Playfair, whose chemical career is sufficiently 
well known to chemists to render it unnecessary for me now to do more than call 
attention to the fact that it was in recognition of his interest in the question of food 
adulteration, and of his successful exertions in the House of Commons for the 
improvement of the Bill passed in 1875, that he was elected an honorary member of 
this Society. During the past year also we have again lost by death three ordinary 
members. One was our late lamented Vice-President, John A. B. Newlands, a 
chemist of remarkable ability, whose name will long live in connection with the 
history of the development of chemical thought during our time, on account of his 
early enunciation of what has since become known as the Periodic Law of Newlands 
and Mendelejeff. He was a very old and universally beloved member of this Society, 
and the rooms of the Chemical Society and other haunts of London chemiats have 
been sadder and duller during the present session by reason of the disappearance from 
among us of his bright face and genial voice. Mr. J. Napier and Mr. F. P. Perkins, 
whom we have also lost during the year, were both old members of the Society, 
though they had not been in the habit for many years of attending its meetings. 
Mr, Napier was well known as Public Analyst for the borough of Ipswich and for 
the county of Suffolk, while Mr. Perkins had for many years occupied the position of 
Public Analyst for the city of Exeter, 

Seven members of the Society resigned their membership during the year, and 
four associates were elected to the full membership of the Society. In addition to 
these, we elected five other new members and five associates. The net consequence 
of these changes is that we numerically lost one honorary member and one ordinary 
member, gaining one associate. The following figures show the numerical condition 
of the Society for the last four years : 

January, 1896, January, 1897. January, 1898. January, 1899. 

Honorary members ... 10 11 11 10 

Members 210 218 223 222 

Associates ...... 26 29 31 32 

246 268 265 264 

This is perhaps a fitting place for congratulating the Society upon having 
recently adopted, on the advice of the Council, a considerably modified scheme of 
constitution and rules. The changes which have been made had been for a long time 
under the consideration of the Council and officers of the Society, and I hope and 
believe that they will result in a gain on the part of the Society, in efficiency as well 
as in numerical strength. 

It is scarcely necessary to remind you, except for historical purposes, of the 
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principal change which has been made. I told you that at the close of 1898 we had 
thirty-one associates ; now we have no associates. It was formerly our rule that only 
the practising analyst, or the analyst having such control of a laboratory as to render 
him virtually a practising analyst, as distinct from an assistant, was eligible for 
election to our membership. The consequence was that many of our associates were 
well qualified chemists approaching middle age, and the position of some of them was 
becoming every year more and more anomalous ; and we had also reason to believe 
that a number of chemists who could not technically qualify for membership without 
unduly straining our old rules, had remained outside of the Society rather than join the 
junior ranks of the associates. In this way, we considered that, if the Society had 
not actually suffered, it had at all events unnecessarily limited its strength. The range 
of our work has gradually grown wider, and the very large variety of analytical 
questions now dealt with in the pages of the Analyst, and the always increasing 
circulation of that now indispensable journal, have attracted many friends and 
sympathizers at home and abroad, to whom we have felt that it would be graceful 
to open the doors of the Society, should they care to enter into closer and more 
friendly intercourse with us than existed in merely studying the literature which we 
placed before them month by month in our journal. We have therefore repealed our 
old enactment as to the qualifications for membership, substituting a simpler require- 
ment, so that anyone not less than twenty-one years of age, engaged in the profession 
of analytical chemistry, shall be eligible for proposal for the full membership of the 
Society, under the conditions laid down in the rules, which will shortly bo distributed 
among you. Additional copies of these you may obtain from the honorary secretaries, 
in case any of your chemical friends express to you a desire to become acquainted 
with them. 

That the change is not generally distasteful to our old associates may be gathered 
from the fairly long list of those whose names have been proposed this evening for 
transference to the rank of members. 

I need not detain you by much reference to our financial condition. This has 
been already ably placed before you by our honorary treasurer. The thoroughness 
with which he discharges his duties is evidenced on the one side of the account by 
his success in gathering in our subscriptions, while on the other side, despite the 
many calls on his purse, he is able to show a sufficient saving to increase, even though 
not to a very large extent, the Society’s funded property. The Analyst is necessarily 
an expensive undertaking, and, in addition to our other normal or necessary expendi- 
ture, we have during the past year expended a great deal of money in printing and 
postage, in connection with the distribution among members of Parliament, county 
councils, borough corporations, and other local authorities, of the views of the 
Society, as represented by its Council, on matters connected with proposed new 
legislation on the question of adulteration. The Analyst, with its present large 
circulation, is, even from a purely business point of view, no light undertaking ; and, 
with the exception of those who have served on the Council — or rather on the 
Editorial Committee — few of you probably fully realize the labour necessarily spent, 
both by our editor, Dr. Sykes, and by our honorary treasurer, Mr. Voelcker, on 
the mere accounts of the journal,’ and matters incidentally relating thereto. The 
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treasurership of the Society in early days was a very light task, but it has now grown 
to very serious proportions, and is really a very formidable consumer of the time that 
LB so faithfully and ungrudgingly given to it by the present occupant of what I now 
regard as the most important office on the Council. 

Although I have thus ventured to crave your recognition of the care given to your 
business affairs by our treasurer and by our editor, it would seem hardly necessary 
that I should mention, as a self-evident subject for our gratitude, the literary labour 
spent by the latter on our monthly journal. We have an editorial committee, and 
that committee works loyally, and works hard, in the duties allotted to it ; and we 
have an industrious and able staff of abstractors. But the success of such a journal 
must always necessarily depend mainly upon the constant daily work of its editor — 
work which, in the case of Dr. Sykes, may be almost said to be gratuitous ; for, 
although we give him an honorarium for his services, it is an honorarium which has no 
relation whatever to the work that he does. Happily, he is a man of leisure, and 
still more happily, he is willing to devote that leisure to the good cause of editing and 
managing this journal. 

Qur editor has had still more to do during the past year than heretofore in the 
editing of abstracts. I cannot help wishing, however, that we had given him more 
original papers to edit. During the past year only twenty-one original papers have 
been read before the Society. Most of these have been published in the Analyst, 
together with three other original papers. Of abstracts of papers of interest to the 
analytical profession, published abroad, or elsewhere than in the Analyst, we have 
during the year published 296, as against 283 in 1897, and 246 in 1896. 

The following table shows the respective numbers of abstracts in each of these 
years, published under the various headings of Food and Drugs Analysis, Toxicological 
Analysis, Organic and Inorganic Analysis, and Apparatus. 


Abstracts Published in the Analyst, 


Food and Drugs Analysis 
Toxicological Analysis 
Organic ,, 

Inorganic ,, 

Apparatus 


1896. 

1897. 

1898. 

65 

86 

72 

9 

5 

3 

86 

87 

109 

86 

91 

89 

9 

14 

23 

245 

283 

296 


The following were the papers read before the Society during the year : 

“ Copper ‘ Pure for Analysis.' " By J. W. Westmoreland. 

Note on the Tests for Distinguishing Boiled from Unboiled Milk." By Henry 
Leffmann, M.D. 

“ The Composition of Milk and Milk Products." By H. Droop Bichmond. 

** The Calculation of Added Water in Adulterated Milk.” By H. Droop Bichmond. 
** Japanese Wood Oil'' By John H. B. Jenkins. 

“ A Typical North-East Lancashire Biver.” By F. B. O’Shaughnessy. 

"The Analysis of Marmalade.” By L. Kidgell Boseley. 

" A New Form of Condenser.” By Cecil H. Cribb. 
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“Water Supply in Eolation to the Maidstone Epidemic.'' By Matthew A 
Adams, F.K.C.S. 

“ Note on Some Apparatus.’’ By H. Droop Eichmond. 

“ Sewage Analysis, and Standards of Purity for Effluents.” By C. G. Moor, M.A. 

“ Note on Certain Eesins.” By Eowland Williams. 

“The Proportion of Oxygen Present in Linseed Oil, both before and after 
Oxidation.” By Eowland Williams. 

“ Chicory, and Variations in its Composition." By Bernard Dyer, D.Sc. 

“ The Sulphuric Acid in Portland Cement.” By Eug. Ackermann. 

“ A Curious Meat Preservative.” By Alfred C. Chapman. 

“A Method for the Quantitative Separation of Acetic and Valeric* Acids." By 
Alfred C. Chapman. 

“ Contributions to the Chemistry of Drying Oils, with a Method for the Exami- 
nation of Linseed Oil." By Otto Hehner and C. A. Mitchell, M.A. 

“ Automatic Pipettes and Burettes.” By A. W. Stokes. 

“ The Effects of Eecent Drought on the Quality of Milk.” By A. W. Stokes. 

“On the Use of the Micro- Spectroscope, and the Methods of Detecting Blood 
in Chemico-Legal Investigations." (Lecture.) By Alfred H. Allen. 

The following original papers were also published in the Analyst. 

“ Note on the Volume Concentration of Condensed Milk.” By A. McGill. 

“ Note on the Examination of Liniment of Camphor.” By Norman Leonard, B.Sc., 
and H. Metcalfe Smith. 

“ The Eelation between the Specific Gravity and the Insoluble Patty Acids of 
Butter and other Fats." By Norman Leonard, B.Sc. 

I ventured last year to point out that many chemists read before other societies, 
or published elsewhere, papers which I thought ought properly to be read and 
discussed at the meetings of this Society, which alone of the many chemical 
societies is the one which is mainly and essentially devoted to the study of chemical 
analysis. I still think that this is in some sense due to the fact that many suppose 
that we do not care to discuss here papers dealing with subjects other than those 
cognate to matters coming before public analysts in connection with their statutory 
duties under the Sale of Food and Drugs Acts. It has been at various times urged 
by many members, that we should attract more papers to our Society were we to 
drop the word “ Public " from our title. While much is to be said for, as well as 
against, such a change in our title, and as the suggestion has been again made quite 
recently, I would repeat what I think I said at our recent Extraordinary General 
Meeting, viz., that the proposition to change our name has been long and seriously 
discussed by your Council, with the result that we have thought it better for the 
Society to advise you to retain the old colours under which you have now sailed well 
for five-and-twenty years. I hope, however, that the change recently made in the 
wording of our rules may induce some who are — not to use the word offensively — 
guilty of reading elsewhere analytical papers which ought to be read here, to at once 
seek to become enrolled as members of this Society, and to henceforth read their 
contributions to the literature of analytical chemistry at our meetings, where they 
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may Barely expect to meet with a fairer appreciation than is often possible in other 
societies, which deal only occasionally and incidentally with analytical matters. 

I ventured last year to express satisfaction that the Institute of Chemistry, 
under the able presidency of our own late President, Dr. Stevenson, was about to 
see its way to granting a special diploma in pharmacology ai)d therapeutics, such as 
would enable candidates for public analystships to produce the evidence of qualifica- 
tion required by the Local Government Board in these subjects as well as in chemistry. 
The arrangements then in contemplation have been completed* and the Council of the 
Institute now holds a special examination in these subjects, for such members of the 
Institute as may care to present themselves. The Institute of Chemistry is now, 
therefore, able to furnish the full evidence of qualification required by the Local 
Government Board, without a candidate being obliged to have recourse to any other 
Society or corporation, whether medical or pharmaceutical, or to merely individual 
or personal testimony as to therapeutical knowledge, which was always vague and 
unsatisfactory, and the acceptance of which by the Local Government Board was 
always a matter of uncertainty and difficulty. Whether the Local Government 
Board is technically right in demanding therapeutical and pharmacological qualifica- 
tion from the candidate for a public analystship before confirming his appointment 
is a somewhat vexed question which I do not propose to discuss. The fact exists 
^hat the demand is made, and it appears to be satisfactory that we can now meet it 
from our own recognised chemical diploma-granting body, viz,, the Institute of 
Chemistry. Certainly no public analyst can be the worse for a fair knowledge of 
crude drugs, even though their examination may not come within the scope of his 
normal duties ; and it certainly appears to be educationally healthy and desirable 
that a student who is taking, as his final examination for the associateship of the 
Institute, the section which relates more especially to the analysis of food and 
drugs, should learn sufficient practical materia medica to enable him to pass this 
examination. 

Not the least interesting to analysts among the chemical events of the year has 
been the completion, by the issue of its last volume, of the great work of our 
esteemed Past President, Mr. Allen, “Commercial Organic Analysis," a work which, 
whatever modification or extension it may have to undergo in the future, as our 
science develops, must necessarily live as one of the classical achievements of 
chemical literature, preserving the name of Allen side by side with the names of 
Gmelin, Watts, and Fresenius. The undertaking has been almost a stupendous one, 
having regard to the rapid daily growth of the subjects of which it treats. In 1875 
the most comprehensive treatise of the kind, then fairly up to date, was Prescott’s 
little manual on “Proximate Organic Analysis," a book of only about 180 small 
octavo pages. A glance through that little book, to the eye now familiarized to the 
use of Allen’s splendid manual, perhaps brings home to one more cogently and more 
concentratedly than anything else the vast progress made by analytical chemistry 
during the last five-and-twenty years. Allen has not been merely the chronicler of 
this progress. He has largely been a contributor to it, not merely by the contribu- 
tions emanating from his own laboratory, which have been many and valuable, but 
by the educational and stimulating influence of the publication of his book. I like 
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to think thatj if not actually responsible for the birth of Allen’s book, the Society of 
Public Analysts has nevertheless had no small share in indirectly encouraging and 
influencing its progress and development. Although, as it appeared volume by 
volume, it has appealed to a world-wide circle of readers, yet I venture to think that 
the appreciation and personal encouragement which be has found in the little brother- 
hood of chemical friends banded together in this Society, have done not a little 
towards enabling its author to persevere unflinchingly in the heavy task to which he 
has devoted the best years of his life ; and I like to think, when reviewing the great 
progress made in proximate organic analysis during the last quarter of a century, 
that, in many directions, the lines of investigation, abroad as well as at home, were 
first marked out by the early work of members of this Society. 

.The question which has engaged the attention of the Society now for some 
years still remains unsettled — I mean, the question of reformed legislation with 
regard to food adulteration. A year ago the only progress to be chronicled was that 
a Bill had been introduced into Parliament by the President of the Local Govern- 
ment Board, at the very end of the session of 1897, and simultaneously withdrawn. 
The Bill was a fragmentary and incomplete one, which failed to deal with the most 
important of the recommendations contained in the report of the Select Committee 
of the House of Commons on Food Products Adulteration, and was admittedly onlj^ 
put forward as a tentative measure. Your Council deemed it wise to criticise this Bill 
somewhat severely ; and the Bill met with so much severe criticism from so many 
other directions that it was not reintroduced. The President of the Local Govern- 
ment Board appears to have then come to the conclusion that the subject was too 
knotty a one to be dealt with as a whole, and he accordingly, after another session’s 
reflection, proposed — and, as before, simultaneously withdrew— another tentative 
measure, based on quite different lines, in which he proposed to deal only with 
agricultural products, to the exclusion of food articles of general manufacture. Such 
a Bill necessarily left undealt with a great proportion of the recommendations of 
the Food Products Adulteration Committee, though it partially embodied the spirit of 
the recommendation with regard to a standing authority to lay down standards or 
limits of composition. The Bill contained the following clause : 

The Board of Agriculture may, after such inquiry as they deem necessary, 
make regulations for determining the extent to which any deficiency in any 
of the normal constituents of milk or butter, or the presence of any foreim 
matter in any sample of milk or butter, shall raise a presumption, until the 
contrary is proved, that the milk or butter is adulterated or impoverished. 


I take it that the intention was that the Board of Agriculture should from time 
to time, as it deemed advisable or necessary, itself appoint a committee to take 
evidence and make recommendations ; and it is quite possible, if the only articles to 
be dealt with were milk and butter, that the Board of Agriculture, acting with the 
assistance of a departmental comn^ittee appointed by itself, might satisfactorily take 
the place of the comprehensive standing committee of reference recommended in 
the report of the Select Committee. But, in the Bill of 1898, no machinery was 
provided for discharging the many other functions, connected with food generally, 



65 


THE ANALYST, 

# 

which it was proposed should be assigned to the committee of reference oontem* 
plated in the Select Committee's report. It has been recently announced, on 
Government authority, that the President of the Local Government Board has 
handed over the charge of the Bill to the President of the Board of Agriculture. 
Mr. Walter Long, in a recent speech, announced his intention of introducing during 
the coming session a Bill which he hoped would reduce adulteration, though from 
his Bj^ech it is to be feared that it will again be a Bill dealing only with food 
products produced by farmers. Mr. Long, however, stated, in effect, that he had 
been much struck by the general unanimity of the demand for fresh legislation, and 
that he had been approached by traders of all kinds, and by various commercial 
associations, far more than by agricultural interests. He was assured that there 
was wholesale adulteration going on in the country, and believed there was truth in 
the statement. He further said that it was a remarkable fact that all the statements 
which were made were on one side, and that no one had suggested that there was 
another side to the question, every assertion being to the effect that there was a great 
deal of fraud being perpetrated. He was satisfied that it was not a state of things 
that ought to be allowed to continue, and it was the intention of the Government to 
introduce, through himself, in the coming session, a Bill which he hoped would 
enable them to deal satisfactorily with the question. Perhaps it is not too late 
to hope that Mr. Long will yet find himself able to enlarge Mr. Chaplin's Bill in 
such a way as to deal comprehensively with the question. Such a Bill we all 
believe must ultimately come, and to deal with the whole question piecemeal is only 
to prolong the unsettled condition of affairs which has been so long causing concern 
to so many sections of the public. The mere question of the regulation of the use 
of dangerous preservatives and colouring matters is at the present time so vexed a 
one and so pressing a one that it would be anomalous if any Bill were introduced 
which did not hold out some satisfactory means of dealing with it. * 

The Council of this Society has more than once had its attention directed to the 
action of certain County Councils in undertaking to make, for the general public, 
in their own laboratories and at the hands of their own exclusively-engaged public 
analysts or medical officers, at the expense of the county rates, analyses of water 
and other articles at merely nominal charges, thus entering into competition with 
the ordinary practitioner of analytical chemistry. The Council has obtained from 
the Local Government Board a distinct expression of opinion to the effect that 
County Councils, in applying the county rates for such purposes, are exceeding their 
statutory powers. It is sincerely to be hoped that the effect of this declaration will 
be to put an end to so unfair and so unwarrantable a form of competition. 

I cannot close this somewhat random dissertation without referring to the very 
pleasant summer meeting, in which so many of us joined, at Woburn, where 
Dr, J. A. Voelcker was good enough to show us over the experimental farm which 
has been under the charge successively of his late father and of himself for over 
twenty years. In historical interest the Woburn farm has now become second only 
to the older station at Bothamsted, and many of our members were pleased to 

* Sinoe tbii addreM was delivered Mr. Long has introduced his Bill (February 23) into the Honee of 
Commons. The scope of the Bill is wider tiian that of the Agricultural Bill introduced last year. 
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have the opportunity of visiting it. The recently established potoulture station, 
astaUished for the purpose of carrying out investigations on the influences of various 
ohraoical substances on plant growth, under the bequest of the late Mr. Hills, was 
very interesting to most of us ; and the kindness of the Duke of Bedford in throwing 
open to our inspection the art treasures of Woburn Abbey added pleasantly to the 
attractions of a most enjoyable meeting. 

Now a brief personal word. I close this evening an official connection with the 
Society extending over sixteen years, fourteen years as one of your secretaries, and 
two years as your President. And I feel that it would be unbecoming did I not 
now, in taking my official farewell of you, say how much of the happiness of my 
life has been due to friendships formed in this Society, and did I not also make 
some formal acknowledgment of the much kindness — and often, I fear, much for- 
hearanoe— which you have extended to me in the face of many shortcomings, some 
of them conscious, and some of them (and usually these are the worst) not conscious. 
Not to make blunders, however, is a gift proverbially reserved for those who make 
nothing. Mine you have been good enough year after year to overlook, and my 
beet consolation is that the Society has flourished in spite of them. My seat in 
this chair I now resign to an able and accomplished successor. My old secretarial 
chair, which during the last two years has been occupied by Mr. Cassal, will from 
this evening be occupied by a gentleman who is not a very old member of the 
Society, but who is a very loyal one. Mr. Chapman is a chemist of distinguished 
ability and a man of energy and industry, and he will have a good trainer in his 
new duties in my old colleague, Mr. Bevan, who still happily retains his post. 


ANNUAL DINNER OF THE SOCIETY OF PUBLIC ANALYSTS. 

Thb annual dinner was held at the Criterion Restaurant, after the annual meeting, 
under the chairmanship of the newly-elected President, Mr. W. W. Fisher, M.A. 
About sixty members aud guests were present. Amongst the latter were Professor 
Odling, F.R.S. ; Professor Tilden, F.R.S. ; Dr. Thos. Stevenson, President of the 
Institute of Chemistry ; Mr. Walter Hills, President of the Pharmaceutical Society ; 
Mr. George Beilby, President of the Society of Chemical Industry ; Dr. Childs ; 
Dr. Longstaffe ; Dr. Pakes ; Mr. E. Holmes ; Mr. F. W. Beck ; and Mr. Aubrey 
W. Rake. 

The following toasts were proposed ; “ The Queen," by the President ; " The 
Institute of Chemistry," by Professor Odling, F.R.S., responded to by Dr. Thos. 
Stevenson, President of the Institute ; " Kindred Societies,” by Dr. Bernard Dyer, 
responded to by Mr. Walter Hills, President of the Pharmaceutical Society ; “ The 
Society of Public Analysts,” by Professor Tilden, F.R.S., responded to by the 
President ; and " The Guests,” by Mr. Otto Hehner, responded to by Mr. George 
Beilby, President of the Society of Chemical Industry. 
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THE OOCUBEENCE OF BAEIUM COMPOUNDS IN ABTESIAN 

WELL WATEE. 

By John White, P.I.C. 

{Bead at the Meeting, January 4, 1899.) 

Th^ presence of a salt of the metal barium in solution in a natural water in this 
country is in my experience of very rare and unusual occurrence. I can only find a 
few instances recorded of the existence of a soluble salt of this metal as a constituent 
of unartificial waters, and therefore think it desirable to lay before this Society the 
results of my analyses of some samples of water derived from an artesian welt of 
very great depth at Ilkeston in Derbyshire. I give all the information I have been 
able to obtain respecting the bore-hole, and exhibit drawings in section of the 
strata passed through, which are here reproduced (see diagrams 1 and 2). For much 
of this information I am indebted to Mr. Henry J. Kilford, the Borough Surveyor 
of Ilkeston, also for the loan of the drawings. 

The bore-hole, the surface of which is 160 feet above sea-level, O.D., has been 
carried to a total depth of 1,801 feet, water being found at 837 feet, and rising to a 
height of 16 feet above the surface. As only about 180 gallons per hour were obtained 
at the surface from that depth, the bore was deepened as stated, with the result that 
the yield remained practically unaltered. A pumping shaft was then sunk round the 
bore-hole to a depth of about 150 feet, and this is now in course of being deepened 
to about 300 feet. The steel tubes were removed as the sinking proceeded, and a 
considerable increase in the volume of water yielded has been the result, great 
difficulty being experienced at times in plugging up the tube. It was during the 
removal of a length of tube that the accident happened which caused the admittance 
to the bore-hole of the abnormal water presently to be described. Mr. Kilford is of 
opinion that the tubes split somewhere lower down, and by sinking the shaft below 
the Eilbum coal measures, he expects to be able to ** tub out ** the abnormal water. 
The bore-hole was lined with steel tubes to a depth of 1,040 feet. 

The diagrams give exact particulars of the nature and thickness of each layer of 
the strata passed through. By adding together the figures given for the various 
layers of like material, and grouping them according to their general description and 
classification, arough synopsis of the formation is obtained, as shown in the following 
table : 

Table I. 


Nftturo of Stratu. 

Varieties mentioned in Section Diagram. 

Total Thickness in feet. 

Shale 

Black, blue, light blue, dark blue, soft blue, gray, dark, 
aandv, variegated. 

Brownish mottled, broken, coarse, dose • grained, fine, 
greenish gray, dark gray, hard gray, open gray, reddish, 
shaley, st^aked, variegated, white. 

1,100 

Sandstone 

360 

1 

BiilUtone grit ... 

— 

300 

Goal 


17 . 

Fire day 



16 

Misoellaneoni ... 

Beryl, blue bind, sandy bind, day, dunoh, ironstone, lime- 
stone, spar. 

20 
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Before proceeding further to consider the nature of the strata, I give in the next 
tadble the results of my analyses of six samples of water : 

A is the water originally yielded by the bore-hole. 

B is the abnormal water which gained access to the bore-hole, as is supposed 
by the splitting of the steel lining tubes. 

C is a similar sample, collected about six months later than B. 

^ D is from the pumping shaft, collected since this abnormal water appeared. 

E and F are from the pumping shaft, taken about 80 feet below the surface, 
before the abnormal water was found. 

Table II. 

Besults expressed in Parts per 100,000. 


From Bore>hole. From Pumping Shaft. 



A. 

B. 

C. 

1 ). 

£. 

F. 

Total solid matter, dried at 100 ® C. 

59-6 

2628-0 

2762-0 

282-0 

62 -f. 

61-0 

Loss on ignition 

3-0 

194-0 

198*0 

19-0 

— 

— 

Saline residue 

66-5 

2434-0 

2554-0 

263*0 



— 

Free and saline ammonia 

0 060 

0*875 


0-120 

0-100 

0*080 

Albuminoid ammonia 

0*002 

0-004 

— 

0-006 

0*008 

0*004 

Nitrogen in nitrates and nitrites 
Oxygen absorbed in four hours at 

0-0 

0-0 

00 

0-0 

0 - 0.66 

0*066 

so® F 

0-036 

0-680 

— 

— 

0*124 

0-086 

Hardness by soap test : 







Temporary 


— 

. — 

21-03 

13-68 

13-26 

Permanent 

— 



— 

23-22 

7-02 

7-14 

Total 

7-71 

J 

— 

44-25 

20 '60 

20-40 

Silica 

0-0 

0-0 

1-2 

1-0 

— 

— 

Iron oxide, FejOg 

Traces. 

4-6 

1-6 

1*2 

Traces. 

Traces. 

Barium oxide, BaO 

1-38 

28-36 

29-94 

2-23 

0-0 

0-0 

Oaloium oxide, CaO 

2-60 

141 ’64 

169-0 

16*40 

— 

— 

Magnesium oxide, MgO 

Traoes. 

42-16 

39-06 

4*82 

— 

— 

Potassium oxide, K^O 

0-0 

0-0 

0-0 

0*0 

— 

— 

Sodium oxide, Na^O 

— 

1080-76 

1109-16 

114-02 

— 

— 

Heavy metals 

Absent. 

Absent. 

Absent. 

Absent. 

Absent. 

Absent. 

Ohlorine 

17-1 

1491-0 

1654-9 

142-0 

10-7 I 

4*8 

Sulphuric anhydride, SO 3 

0-0 

0-0 

0-0 

0-0 

— 


Phosphoric anhydride, P 0 O 5 

Total alkalinity, calculated as 

0-0 

0-0 

0-0 

0-0 

— 

— 

CaOOs 

1 26-5 

20*0 

19-0 

25-0 

34-6 

34-0 

Alkalinity after boiling, calcu* 

lated as CaCO^ 

Alkalinity after boiling, equiva- 

21 -25 

2-0 

1-6 

2-6 

21- 5 

22- 79 

21-0 

lent to Na^COj 

22-62 

— 

— 

— 

22-26 

Specific gravity at 60° F. water 


1 





1-000 

— 

1-018 ; 

1-019 

— 

: 

— 

Appearance in 2 >feet tube 

Fairly 

Turbid; 

Turbid ; 

Turbid and 

Rather 

Rather 

clesr ; 

brownish- 

brownish- 

opalescent ; 

turbid and 

turbid and 


brownish - 

green. 

green. 

l^wnish- 

opalescent; 

opalescent ; 


green. 


green. 

brownish- 

brownish- 

Odour 

None. 

Slight. 

I?light. 

None. 

green. 

None. 

green. 

None. 

Taste 

None. 

Strongly 

Strongly 

Saline. 

None. 

None. 


i 

saline. 

saline. 
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Theee waters are of peculiar and abnormal composition. Samples E and F are 
of no great interest, and are only included as indicating the kind of water ooouning 
in the neighbourhood of the bore-hole ; they are typical examples of water such w is 
frequently found in or near the coal measures, containing, as these samples do, a 
comparatively high amount of free ammonia and chlorine, with traces of iron and a 
considerable quantity of sodium carbonate. 

The first four samples contain barium in varying amount, and there is conse- 
quently an entire absence of sulphates and phosphates. As compared with the total 
solid matter present, the proportion of chlorine is relatively exceedingly high, while 
the lime and magnesia are in each instance very low. There is no evidence of 
pollution, the free ammonia being doubtless of mineral origin, and organically the 
waters may be pronounced to be pure. 

Sample A was decidedly alkaline from presence of sodium carbonate, a fact which 
renders the occurrence in the water of barium particularly remarkable, inasmuch as 
sodium carbonate will precipitate the chloride or other soluble salt of barium at the 
ordinary temperature and in very dilute solutions. The barium, therefore, must 
exist as the carbonate, which salt is slightly soluble in water ; it is present to the 
extent of 1‘77 parts per 100,000. 

This water flowed from the bore-hole at a temperature above normal ; at the date 
of collection the thermometer in the open registered 47° R, but the temperature of 
the water was 61° F. 

Samples B, C, and D all contained barium chloride. B and C closely resemble 
each other in their phenomenal composition; they contain an amount of barium 
corresponding respectively to 38-55 and 40-70 parts per 100,000 of barium chloride. 
With the exception of a water stated by Professor Bedson {J.S.C.I., vol. vi., p. 712) 
to contain 96-04 grains per gallon of barium chloride, this is the highest amount 
I have been able to find recorded as occurring in a natural water. The other features 
of these waters worthy of notice are the extraordinary quantity of common salt in 
solution, and the comparatively small amounts of lime and magnesia present. 

When freshly obtained, samples B and G, upon being briskly shaken at the 
ordinary temperature, evolved a considerable amount of gas, which I believe mainly 
consisted of nitrogen. 

Sample D appears to consist of some similar water to B or C, diluted to nearly 
ten times its volume with some other normal water; the solid matter, chlorine, 
barium chloride, lime and magnesia, are present approximately in about one-tenth 
the amount in which these constituents occur in samples B and G. 

In Table III. I have combined the acids and bases to show what may probably 
represent the actual salts present in solution in the four waters containing barium. 
It frequently happens that there is a difference of opinion as to the method to be 
adopted in combining these acids and bases I have no wish, therefore, to insist upon 
the correctness of the view I have taken, but simply to follow the usual custom and 
state the calculated analyses : 
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TabiiB UI. 

Bemlti expressed in Parts per 100,000. 


Celoulated Analysis. 

A. 

B. 

0. 

D. 

Barium carbonate 

1-77 

• 



Calcium carbonate ’ 

4-64 




Sodium carbonate 

22-52 




Sodium chloride 

28-17 





6710 




Silica 



0-0 

1-20 

1-00 

Oxide of iron 

— 

4-50 

1-60 

1-20 

Barium chloride 

— 

38-65 

40-70 

3-08 

Calcium chloride 

— 

258-55 

31508 

2-77 

Calcium carbonate 

— 

20-00 

19-00 

26-00 

Ma^esium chloride ... 

Sodium chloride ... ... 

— 

100-13 

i 92-76 

11-44 

— 

2039-50 

j 2093-08 

215-29 

1 

— 

2461-23 

i 2563-42 

269-73 


The barium was estimated in the water without previous concentration by 
acidifying with dilute hydrochloric acid, and then precipitating with very dilute 
sulphuric acid (about 1 in 300) and heating to boiling. The filtrate and washings 
were subsequently used for the determination of the lime by precipitation with 
ammonium oxalate in the usual way. 

Haying proved the absence of all other metals, including potassium, the amount 
of sodium oxide was ascertained, which was equivalent to the sodium chloride 
calculated. This was then checked by sulphating the residue from a known quantity 
of water, igniting and weighing, and comparing the result with the sum of the salts 
calculated to their respective sulphates. In this way a very fair approximation was 
obtained. 

These waters give, as I will show you, marked precipitates with potassium 
chromate and dilute sulphuric acid, without previous concentration. I would point 
out in this connection that it is not advisable, when testing waters for lead, to rely 
entirely upon the chromate or bichromate of potash test. This should obviously be 
confirmed by the use of sulphuretted hydrogen, otherwise such waters as these might 
be pronounced to contain lead. 

And now a few words as to the possible origin of the barium salts. There is not 
very much of a striking character, from a geological point of view, to be discovered by 
an examination of the diagram of the section of the strata through which the bore- 
hole passes, and no direct evidence appears to be afforded as to the whereai>out8 of 
the barium compounds. Some of the seams are described as containing ** spar,’^ but 
1 have been unable to obtain any of this for analysis, and cannot say what is its 
composition. Nearly one-fifth of the strata is classified under the head of sandstone, 
and, with millstone grit, this constitutes upwards of one-third of the whole. Clowes 
{Chem. News, 62, p. 194) states that the beds of the new red sandstone near Netting- 
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ham are permeated by minute crystals of barium sulphate, which acts as a cementing 
materi^ Dieulafait is also stated to have shown that all primary rocks contain 
baritun in sufficient quantity to be easily detected. The occurrencep howeverp of 
barium sulphate in the strata, although the most likely salt to be present, does not of 
itself account for the barium carbonate or chloride in these waters. The only 
explanation that occurs to me is that the barium sulphate in the rock, etc., has by 
some means, possibly by the action of heat in presence of carbon or carbonaceous 
material, been reduced to the sulphide, and this salt has then, by coming into close 
contact with beds of common salt or with some strong solution of brine, been 
converted into the chloride. This might then react with other water containing 
sodium carbonate, and so become changed into barium carbonate. It is possible 
that the carbonate might be directly produced from the sulphide, but the first 
hypothesis, having regard to the enormous amount of common salt associated with 
the barium salts, seems to me to be the more probable. 

Clowes (Royal Society Proceedings, vol. xlvi.) gives the results of some analyses 
of deposits formed in the water-boxes of coal-mines in the neighbourhood of New- 
castle-upon-Tyne. These deposits consisted mainly, and in some cases almost entirely, 
of barium sulphate ; they were soft and easily powdered, and appeared to have been 
produced by a process of rapid precipitation. He is of opinion that these deposits 
may be formed by the admixture of a water containing barium chloride, such as the 
one to which I have already referred, communicated by Bedson, with a water 
containing sulphuric acid or ferrous sulphate, produced by the oxidation of pyrites in 
the coal measures. The water analysed by Bedson was from a coal-mine near 
N e wcastle-upon-Ty ne. 

Neither Clowes nor Bedson, as far as I know, have, however, offered any 
explanation of the origin of the barium chloride in solution in these waters. 

Another instance of the occurrence of barium chloride in a natur^ water is to 
be found in a spring at Llangammarch, a small village in Breconshire, Central Wales. 
This spring has been analysed by Dupr6»and by S. Arch Yasey, of the Lancet 
laboratory. The former found 6*26 and the latter 6*74 and 6*49 grains per gallon of 
barium cUoride, the total mineral matter amounting to 302 grains per gallon. Waters 
have also been found containing this salt at collieries near Sunderland and near 
Botherham, and in a spring water near Shotley Bridge in Durham. 

Barium chloride is said to possess valuable medicinal properties, acting chiefly 
upon the heart. As it is not, however, an official drug of the British Pharmacopoeia, 
it is. possible that its therapeutical effects are not yet properly understood. According 
to teleological authorities, the minimum authenticated fatal doses recorded are of 
the carbonate 60 grains, and of the chloride 100 grains. From the results I have 
laid before you, it does not seem probable that cases of poisoning by the consumption 
of water ^ntaining salts of barium are likely to arise. 

Disoussion. 

The Pbbsidbnt thought that it might be possible to c^oount for the presence of 
the soluble barium somewhat less, elaborately than in the manner suggested by 
Mr. White, viz., simply by the action of sodium carbonate, under pressure, on the 
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barium sulphate. Without pressure* of coarse, the action of aqueous solutions of 
alkaline carbonates on barium sulphate was very slight* even when the solutions were 
boiled with the sulphate. It might be, however, that the original materisi was 
barium carbonate (witherite), which would more easily be dissolved. In the red 
sandstone, strontium occurred as oelestine, the sulphate, and as strontianite, the 
carbonate; and possibly barium also occurred there in the forms of sulphate and 
carbonate. Anyone who met with either of these waters would at once notice that 
there was something unusual about it, from the fact that it contained no sulphuric 
acid. 

Mr. Hbhnbr inquired whether the author had examined the water spectro- 
scopically for the presence of small quantities of strontium as well as barium. In the 
case of many analyses made by Fresenius it had been demonstrated that both of 
these metals were often present in water, of course in very small quantities, and not 
in any way comparable with the cases referred to in the paper. 

Dr. Eideal remarked that an analysis made by Dr. Dupr6 of the Breconshire 
water referred to had been widely circulated for purposes of advertising the water as 
a specific for cardiac diseases ; and, inasmuch as that water only contained six or 
seven grains of barium per gallon, it would appear that these Ilkeston waters, 
containing several times that quantity, should have a greater value in such diseases. 
It would be noted that the absence of alumina was a characteristic feature of all these 
waters. 

Mr. White, in reply, said that the President's suggested explanation did not 
appear to account for the presence of barium chloride, and he (Mr. White) thought 
the barium could not exist in the water otherwise than as chloride. It might, 
however, account for the carbonate present in sample A, which was the original water 
from the borehole. The only evidence he had upon which to base his conclusion that 
barium sulphate was the original mineral, was the information contained in the 
papers of Dr. Clowes. Dr. Clowes had taken much interest in the subject, and it 
seemed quite clear that, in the neighbourhood referred to, there existed considerable 
quantities of barium sulphate in the sandstone, which formed about a fifth of the 
total strata passed through in boring the well ; and therefore he (Mr. White) thought 
it fairer to conclude that barium sulphate, rather than barium carbonate, was present 
originally, for there was no evidence at all of the occurrence of barium carbonate in 
the neighbourhood. Some few miles away there was a piece of millstone grit, forced 
up, probably, by volcanic action, known as the “ Hemlock Stone,^^ from its shape and 
spreading top. Dr. Clowes had published an analysis of this stone, which showed 
that it contained in some parts a large percentage of barium sulphate. He 
(Mr. White) could confirm this from his own analysis of portions of the stone. He 
had not used the spectroscope to prove the absence of strontium, but had tested 
every precipitate of barium sulphate very carefully, without getting any evidence of 
the presence of strontium. He had no information as to the solubility of barium 
carbona^ in solutions of alkaline chlorides, but had already, in referring to the 
President's remarks, stated his reasons for assuming the original presence of barium 
sulphate, and the way in which he thought the chloride was to be accounted for. 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

Testing for a Yellow Azo-oolour in Fats, etc. A. H. Low. (Jowm. Amer, 
Chem, Soc,, vol. xx. [11], 889.) — A few c.c. of the pure filtered fat are treated with 
an equal volume of a mixture of strong sulphuric acid, 1 part, and glacial acetic acid 
4 parts, the whole being then heated nearly to boiling, and thoroughly mixed by 
agitation. After settling, the lower stratum (mixed acids) will exhibit a strong, 
wine-red coloration, if the yellow azo>dye be present, whereas only a very faint 
brownish tinge is produced in the case of pure butter. The sulphuric acid may be 
replaced by strong hydrochloric acid, or a mixture of 1 part strong sulphuric acid 
with 3 parts water may be employed ; the acetic acid mixture, however, gives the 
best results. C. S. 


The Detection of Horseflesh in Sausages. T. Bastion. {Joum. Phami, 
^ Chivhf 1898, vii., 540-542.) — The author has examined various methods based on the 
colour reaction which the glycogen of the horseflesh gives with iodine. With the original 
process of Briiutigam and Edelmann (Analyst, xix., 24) he has only been able to 
obtain certain results in the presence of a large proportion of horseflesh, and he has 
also found Courlay and Coremon’s modification (Analyst, xxi., 231) inconclusive. 

By varying the experimental conditions he has worked out the following modi- 
fication, by which, he asserts, it is possible to detect the presence of 5 per cent, of 
horseflesh in sausages, even in the presence of starch : About 20 grammes of the 
finely minced sausage are boiled for from thirty minutes to one hour with 100 c.c. of 
water, so that the volume of the liquid is reduced to about 30 c.c. When cold the 
broth is filtered, and about 10 c.c. tested with 2 or 3 drops of a solution of iodine in 
potassium iodide (iodine, 1 gramme ; potassium iodide, 2 grammes ; water, 100 c.c.) 
or of iodine water. A fugitive reddish violet coloration indicates the presence of 
horseflesh. The iodine reagent must be added carefully, since a slight excess changes 
the colour to reddish-brown. 

If starch is also present, the broth is decanted when cold, and from 1 to 
2 volumes of acetic acid added according to the quantity of starch. After standing 
for 6 minutes the liquid is filtered, and 10 c.c. of the filtrate tested as before with 
2 to 8 drops of the iodine solution, which in this case also produces a violet colour 
in the presence of horseflesh. 
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A sommary of the author’s experiments is given in the subjoined table : 


Pork. 

Horse. 

fleeh. 

Stfvreh. 

Volume 

of 

Water. 

Duration 

of 

Boiling. 

Iodine 

Water. 

Iodine 
in KI 
Solution. 

Addition of 1 voL of 
Acetic Acid. 

r. 

AddiUon of 9 vols. of 
Aoetio Add. 

Iodine 

Water. 

Iodine in 
XI. 

Iodine 

Water. 

Iodine in 
KI. 

QraquBW. 

Orammea. 

Grammee. 

C.O. 

Hours. 







0 

0 

0*5 F. 

ISO 


Dark blue. 

Slight 

Nil. 

NU. 

Nil. 








brown. 




0 

0 

10 F. 

160 

i 

Do. 

Do. 

Do. , 

Slight 

Do. 










brown. 


0 

40 

0 

160 

h 

Dark reddish 

Blood 

Blood 








violet. 

red. 

red. 



0 

40 

1 *0 B. 

160 


Dark blue. 

Reddish 

Reddish 

ReddUh 

Reddish 








violet. 

violet. 

brown. 

brown. 

0 

40 

1*0 F. 

150 

i 

Do. 

Do. 

Do. 

Do. 

Do. 

0 

20 

0 -6 B. 

160 

i 

Do. 

Brownish 

Do. 

Violet. 

Brown- 








violet. 



ish 





Liquid 






yellow. 

0 

20 

10 B. 

160 

reduced 

Do. 

Do. 

Reddish 

Violet 

Do. 

1 




to half 




brown. 

brown. 


0 1 

20 

1*0 F. 

160 

its 

Do. 

Do. 

Do. 

Do. 

Do. 

i 




volume. 







0 i 

20 

0*6 F. 

100 


Do. 

Reddish 

Reddish 

Brownish 

Nfl. 








violet. 

violet. 

yellow. 


0 , 

20 

0 -5 F. 

100 


Do. 

Do. 

Do. 

Do. 

Do. 

20 

0 

0 

160 

i 

Nil. 





19 

1 

0 

150 

i 

Brownish violet. 

Yellowish 

Nil. 






1 




brown. 




18 

2 

0 

150 

i 

Dark reddish 

Reddish 

Yellowish 

Reddish 

Reddish 






violet. 

violet. 

brown. 

brown. 

brown. 

18-5 ; 

1 

0*6 F. 

160 

i 

Dark blue. 

Violet. 

Reddish 

Light i 

Faint 









violet. 

brown. 1 

brown. 

18 

1 

10 F. 

150 


Do. 

1 Do. 

1 Do. 

Dark j 

Dark 










brown, j 

brown. 

17-5 

2 

0 *5 F. 

160 


Do. 

po. 

' Do. 

Brownish. { 

Do. 

17 

2 

lOF. 

160 

4 

Do. 

Do. 

,>o. 

Do. ; 

Do. 


wheat starch. F = Potato starch. C. A. M. 


ORGANIC ANALYSIS. 

Emetine Ooto-iodide and the Extraotion and Estimation of Alkaloids 
generally. H. M. Gordin and A. B. Prescott. (Amer, Joum. Pharm,, 1899, Ixxi., 
14-21.) — The authors consider that the simplest and quickest method of obtaining 
the alkaloidal solution sufficiently free from foreign matter for titration by their 
periodide method (Analyst, xxiii., 324) is that of A. B. Lyons {Manual of Pharm, 
Assaying^ p. 20). This consists in macerating a weighed quantity of the powdered 
drug in a definite volume of Frollius’ fiuid with frequent leaking for several hours, 
drawing off an aliquot portion of the clear liquid, evaporating and taking up the 
residue with acidulated water. To obviate the loss by evaporation of the volatile 
solvent, which often causes too high results, the authors prefer as a general method 
of extraction a process which in its main features is the same as that used by th^ 
in the assay of opium (Analyst, this voL, 8). 

This method has given very good results with all the drugs examined, with the 
exception of ipecacuanha root. It was found to be almost impossible to extract free 
emetine completely from this root by percolation with the ethereo-ammoniacal mixture. 
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Ether, ohloroform, and acetone were also tried as solvents, but all yielded results 
much lower than those obtained by Lyons* procesa 

Emetine appears to form two periodidea, that produced when the iodine is 
added to the alkaloid differing from that formed when the alkaloid is added to the 
iodine. The higher periodide, which is the only one the authors have yet examined, 
is obtained in the latter way. It is a dark brown powder, hardly soluble in benzene, 
ether, or chloroform, readily soluble in alcohol, and very soluble in a mixture of 
4 parts of alcohol and 1 part of chloroform, although chloroform by itself hardly 
dissolves it. From the results of their analysis they’conclude that it is emetine hydrio- 
dide hepta-iodide, C 28 H^N 205 .HI.l 7 , and from this the iodine factor for emetine is 
calculated to be 0*5453. 

The following table gives the comparative results of the gravimetrical and iodo- 
metrical assay of various drugs. Except in the case of the ipecacuanha root, for 
which Lyons' method was used, the alkaloids were extracted by the authors' general 
method, and titrated as described in their former paper (Analyst, xxiii., 324). For 
nux vomica the mean factor of strychnine and brucine (0-47845) was taken, and for 
atropine the factor 0*2849. 


Drug. 

Method. 

Grammes | 

Iodine Consumed. 

Percentage of Alkaloids. 

taken, i 

1 

Gramme. 

lodometric. 

Graviraetrio. 

( 

Nux vomica j 

lodometric 1 

1 

0-0626816 

2-52 


2 

1 

0-0526725 

2-52 


Gravimetric 1 

i\ 

Alkaloids shaken oat 


2-73 

1 

„ 2 

1/ 

and weighed. 

1 - 

2-73 


lodometric 1 

2-5 

0-0459179 

0-62 


Belladonna 

2 

■ 2-5 

0-0459263 

0-52 


root 

Gravimetric 1 

2-6\ 

Alkaloids shaken out 

/ — 

0-51 


2 

2-5/ 

and weighed. 

\ - 

0-51 


lodometric 1 


0-0478286 

0-27 


Qelladonna 

M 2 


0-0476922 

0-27 


leaves 

Gravimetric 1 


Alkaloids shaken out 

i — 

0-28 


»i 2 


and weighed. 

1 - 

0-28 


lodometric 1 

2 

0-0957764 

2-61 

i 

j 

Ipecacuan- 

2 

i Gravimetric 1 

2 

0-0986635 

2-69 

1 

1 

ha root 


Alkaloids shaken out 

r — 

i 2-63 


1 2 

2/ 

and weighed. 

\ - 

1 2-62 


C. A. M. 


The Separate Estimation of Strychnine and Brucine. H. M. Gk>rdin and 
A, B. Prescott (Amer, Joum, Pharm,, 1899, Ixxi., 18, 19.) — The periodide method 
of assaying nux vomica (Analyst, xxiii, 324) may be used in conjunotion with 
Dunstan and Short’s method of separating strychnine from brucine (P/iom. /. Trans. 
(8), 14, 290) as a convenient method of separately estimating these alkaloids in the 
drug. The acidulated alkaloidal solution obtained from 4 grammes of nux vomica in 
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any suitable way is made up to 100 o.c. Fifty o.c. of this are run into an Erlen- 
meyer flask, 10 o.o. of 2 per cent, sulphuric acid added, and water to about 200 c.o. 
After the addition of 25 c.c. of a 5 per cent, solution of potassium ferrocyanide, the 
flask is closed and shaken continuously for about thirty minutes. The liquid is 
filtered and the precipitate washed with water containing 1 per cent, of sulphuric 
acid, until the washings diluted with water have no bitter taste. 

The filter is then pierced, the precipitate washed into a second flask, where it is 
mixed with 20 c.c. of a 5 per cent, solution of zinc sulphate, and the flask kept on a 
boiling water-bath for about fifteen minutes. The zinc sulphate decomposes the 
strychnine ferrocyanide, zinc ferrocyanide being precipitated and strychnine sulphate 
left in solution. When completely cold the liquid is diluted to 100 c.c. Of this 
50 C.C., representing 1 gramme of nux vomica deprived of the brucine, are filtered off 
and run into a flask containing 20 c.o. of decinormal iodine solution and about 2 c.c. 
of dilute hydrochloric acid. The amount of iodine consumed multiplied by 43*9 
(100 times the strychnine factor) gives the percentage of strychnine. 

The iodine consumed by the total alkaloids is determined in another portion of 
the alkaloidal extract in the same way, and the difference between the two amounts 
multiplied by 51*79 (100 times the brucine factor) gives the percentage of brucine in 
the drug. 

The following results were obtained by this method with a test-solution contain- 
ing 016 per cent, of strychnine and 0*22 per cent, of brucine (anhydrous) : 


Iodine consumed by 10 ac., 
before the removal of Brucine. 
Gramme. 

0*0843130 

0-0843132 


Iodine consumed by 10 c.o., 
after the removal of Brucine. 
Gramme. 

0*032397 

0-032397 


Found, per cent. 

/ ' ■■ ■ ' ■ Sy 

Strycbaine. Bruoine. 

0-14 0-24 

014 0-24 

C. A. M. 


Keizer’s Piorotoxin Colour-Reaction as a Test for Cholesterin and Phyto- 
sterin. H. Kreis. {Chem, Zeit., 1899, xxiii., 21.) — Melzer has shown {Zeits. aiiaL 
Chem.t 1898, xxxvii., 351 and 747) that when picrotoxin is treated with benzaidehyde 
and sulphuric acid a red colour is produced ; the present author finds that choles- 
terin and phytosterin (indifferently) yield an analogous reaction. A few drops of a 
dilute ethereal solution are allowed to evaporate in a porcelain basin, when two drops 
of Melzer’s alcoholic solution of benzaidehyde and one drop of strong sulphuric acid 
are added. The mixture is made to spread itself over the surface of the basin and 
then left to rest. Cholesterin and phytosterin develop a reddish-violet colour, after- 
wards changing to a dark violet ; picrotoxin gives rather an eosin-red ” tint. 
When the colour disappears, it may be restored by more acid. The original tints 
shown by the fats resemble that produced in the Hager-Salkowsky test for choles- 
terin, for the colouring-matter is also soluble in chloroform, and may be the same 
substance. The latter reaction succeeds equally when Melzer’s benzaidehyde is 
replaced by chloroform. 

In view of this similarity, the author remarks that caution must be observed in 
toxicological analysis where picrotoxin has been apparently identified by its colour- 
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reactions ; in the ethereal extract of the acid liquor obtained after destruction of 
normal organic matter by the Stas-Otto method, cholesterin may well be present. 

P. H. L. 

On some Beoent Methods for Examining Balsams and Besins. E. Biete- 
rioh. y{Chem, Bev, FetU u. Harz-Industri^t vol. v. [10], 197-201.) — Reviewing his own 
method for determining the acetyl value, Eitt’s carbonyl number method, and 
the Gregor - Bamberger ‘‘methoxyl value** method (Analyst, 1898, 318), the 
author expresses the opinion that none of them is capable of replacing the usual 
acid-, ester-, and saponification - value methods for the identification of, and 
the detection of adulteration in, the balsams and resins generally. He himself is 
engaged in perfecting a method based on the circumstance that the saponification- 
products of the ester-containing resins consist principally of alcohols— s.gf., resino- 
tannol, resinol, etc,, with merely small quantities of acids; whilst the resins con- 
taining only resin acids, yield only acids and no alcohols under the same treatment. 

A table is given of the principal physical characteristics of the resins and the 
contained alcohols and acids. C. S. 

Notes on Colophony. B. Sohiok. (Zeits, anyew, Chevi,, 1899, 27.) — This 
article is largely argumentative. The author does not agree with Dieterich's idea of 
I determining the ** acid number ” of resin by allowing it to stand for two hours in the 
cold with excess of seminormal alcoholic potash, and then titrating back with acid. 
The value so obtained is simply a number lying between the acid and the saponifica- 
tion values ; for if the same process be continued longer, the results are practically 
the same as when the sample is boiled for twenty-five minutes. In fact, the pro- 
portion of cold alkali absorbed rises steadily from the immediate and true acid 
number during twelve hours until it reaches a maximum agreeing with the hot 
absorption. 

The iodine number of resin varies in different grades between 137 and 173 ; the 
process is not complete in six hours, and is of little use in valuing the material. 
If the colophony be heated for thirty minutes in an open crucible to 300'* C. the 
absorption falls some 44 points, diffractometer numbers, as determined with 
20 per cent, solutions of resin in linseed oil at 40* C., range between 71*5 and 92*3, 
decreasing generally (in contrast with oils) as the iodine number rises. The refrac- 
tion doeif not appear very useful in estimating the quality of rosin itself, but is 
admirably adapted for detecting and estimating its presence when mixed with oils ; 
and the results so obtained agree fairly with the Twitchell process. The practical 
way of valuing resin depends rather on observations of colour and amount of 
impurity, such as sand and wood ; but the market price depends mainly upon the 
colour, and therefore fixed grades have a moderately constant tint. Estimation 
of the matter insoluble in petroleum spirit seems of little use ; for there is no 
evidence that such bodies as are insoluble in that solvent are objectionable to the 
consumer of the resin. F. H. L. 
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A Colour Beaotion of Liguin. A. Piutti. (Gazzetta Chim, ItaL, 1898, xxTiii., 
168-170.) — ^The hydrochloride of ortho-bromo-phenetidin, 

CeH, 

has the property of staining lignin yellow, while it has no action on cellulose, on 
ordinary textile fibres, such as linen, silk, cotton or wool, on chitin or on keratin. 
This reaction appears to be characteristic of lignin, since that substance is stained 
with the same intensity even after being repeatedly extracted with different solvents. 
By means of it, it is possible to make an approximate estimation of the amount of 
wood paste added to a given sample of paper, the colour obtained being compared 
with those of a standard scale prepared from paper containing known quantities of 
woody fibre. 

Lignin is coloured yellow by the other hydrochloride bodies of similar composition 
to o-Br-phenetidin, such as, for instance, the hydrochlorides o-Br-anisidin, of o- and 
p-amido-phenol, of 2?-anisidin and of ^’-phenetidin, as well as by other salts of these 
bases, and the author considers it probable that the reaction is given by amido- 
phenols generally. 

Colorations given by lignin with other classes of compounds have been recorded, 
as, for example, the violet-rose colour with dimethyl-p-phenylene-diamine (Wurster), 
and with a hydrochloric acid solution of phloroglucinol (Wiesner, Ding, polyt., i., 227 
and 397), the yellow colour with the hydrochlorides of naphthylaraine and aniline, 
and the rose colour with pyrrol; but the nature of the coloured compounds formed, 
or on what group in the lignin molecule the reaction depends, has not yet been 
determined. 

The supposition that the reaction is due to the presence of an aldehydic group 
in the lignin receives some support from the facts that aldehydes combine very readily 
with the NHg group, and form yellow coloured compounds with amido-phenols. 

It is also noteworthy that the violet coloration which phloroglucinol in a hydro- 
chloric acid solution gives with lignin which has been thoroughly extracted with 
solvents is also obtained with aldehydes. G. A. M 

The Examination of Caoutchouc Milk. Girard and Lindet. (Bull, Soc. 
Ghifn,, 1898, xix., 812-815.) — In whatever manner the incision is made in the bark 
of the tree, the caoutchouc milk has always the same appearance, being an opaque 
liquid with a great resemblance to animal milk. Under the microscope it appears as 
an emulsion of innumerable fine globules, from 3 to 5 /a in diameter, in a serum.*’ 
As a rule the density of the milk is less than unity, with the exception of that from 
different species of the Algerian ficus. The density of the ** serum *’ freed from 
caoutchouc varies from 1*037 to 1*040. 

In order to determine the percentage of ceboutchouc in the liquid, Girard modi- 
fied the nature of the ** serum ** by the addition of 95 per cent, alcohol, so that the 
globules collected on the surface and became united. The alcohol was added little 
by little, with constant stirring, until, when a volume about equal to that of the milk 
had been added, the whole of the rubber collected on the surface, leaving below a 
limpid, amber-coloured liquid. 


/OCH,(l) 

— B^2) 
\NHij.HCl(4) 
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The following table gives the percentage of caoutchouc .thus obtained from 


diiSsrent caoutchouc milks : 

Denidtr. 

0-990 

Pm o«it. Curatobouo. 

Milk from Pernambuco (Hmicomia) 

31-6 

Africa ... 

0-987 

33-4 

Para (Siphonia elastica) 

0-986 

42-6 

Nicaragua (Castilloa elastica) 

0-980 

32-3 

Algiers {Fic'iis macropkylla) ... 

1-000 

37-e 

»» »t ft * • • • • • 

1-006 

37-1 

„ (jP. elastica) 

1-001 

17-3 

„ (JP. nitida) 

0-971 

31-3 

„ (JP. lavigata) 

1-005 

28-0 

New California {Kickxia Africana) ... 

1-006 

27-0 


This similarity between caoutchouc milk and animal milk suggested to Girard the 
possibility of extracting the caoutchouc by churning the liquid previously heated 
to dC C, This was successful on a small scale in the laboratory, and was then tried 
on a large scale on freshly collected milk in various parts of French Guiana by 
Bouery, who, after two years’ experience, reported that the results were satis- 
factory. C. A. M. 

The Ozy. ferments of Milk and of Saliva. R. Dupouy. {Journ, Pharm, 
1898, 661-553. )—In a former communication the author described the variation 
in the nature of different milks as regards the activity of the oxydases which they 
contain, and showed that they can be classified into two groups — those which contain 
an active oxydase, and those in which (like human milk) the oxy-ferment is very weak. 

Carnot (Analyst, xxiii., 80) discovered the presence of an oxydase in saliva, but, 
as the author obtained negative results on repeating the experiments, he has made a 
further investigation of the subject, using exclusively a 1 per cent, solution of guaiacol 
as his reagent, this being very stable as compared with Carnot’s reagents (tincture of 
guaiacum, solution of paraphenyl-diamine, 1 : 1,000, and paraphenyl-diamine with 
naphthol in alkaline solution). 

The presence of an oxydase in saliva can be demonstrated by adding an equal 
volume of the guaiacol solution and a drop of a solution of commercial hydrogen 
dioxide diluted with nine volumes of water. There is an immediate brown coloration, 
becoming more intense, and finally disappearing after a considerable time. On 
warming the saliva, the coloration with guaiacol appears readily until the temperature 
reaches 92’ C ; above that temperature the colour appears very slowly, and is hardly 
peroeptiMe. The author therefore regards 92’ C. as the temperature at which the 
activity of the oxydase is destroyed. It is also rendered completely inactive by an 
addition of a mineral acid, such as, for instance, a 0*2 per cent, solution of hydro- 
chloric acid. C. A. M. 


INORGANIC ANALYSIS* 

Motes on the Eleotrolytio Determination of Iron. 8. Avery and B. Dales. 
(Bsr., 1899, xxxii., 64.) — Three processes were investigated : that recommended by 
Classen, in which the electrolyte is ammonium oxalate ; Smith’s method with acid 
sodium citrate; and Moore’s with ammonium metaphosphate. . Classen’s gives a 
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deposit of iron containing between 0*15 and 0*5 (mean 0*22) per cent of carbon, and 
about the same aihount of iron remains in solution. Smith’s iron contains between 
1*2 and 5*0 per cent, of carbon. Moore’s metal shows an excess in weight of 0*2 to 
0*6 per cent., and the impurity consists wholly or in part of phosphorus and carbon. 
To ascertain whether carbon was the sole foreign ingredient in the metal thrown 
down from an oxalate bath« some of the iron was burnt in a current of air, passing 
the gas into baryta water; the amount of carbon calculated from the carbon 
dioxide was from 0*21 to 0*42 per cent, of the metal examined. The by-product in 
the Moore process is a heavy black substance, soluble in hot strong acids, but 
insoluble in dilute ones. F. H. L. 


Impure Iron : A Possible Souroe of Error in Ulsoh Nitrogen Estimations. 
L. Brandt. {Chem, Zeit, 1899, xxiii., 23.) — When a blank experiment was recently 
carried out to check the purity of the various reagents used in estimating nitrogen 
in Chili saltpetre by the Ulsch process, it was found that the acid distillate required 
too little caustic soda for neutralization — the error amounting to 0*8 per cent, of 
nitrogen on the supposed sample. The impurity was traced to the iron, which 
evolved ammonia when it was dissolved in acid and boiled with caustic soda, but did 
not itself contain ammoniaoal nitrogen. Boiled with alkali alone, nitrogen could not 
be detected in the filtrate either as nitrate, nitrite, or cyanide ; but after heating with 
metallic potassium, cyanide was discovered. By ignition in hydrogen the impurity 
was removed ; whereas neither extraction with water, alcohol, nor ether affected it. 

R H. L. 

Volumetric Estimation of Alkalis and Acids by means of Iodine. C, F. 
Walker and D. N. H. Gillespie. {Zeits, anorg, Ghsm,, 1899, xix., 194.) — When 
iodine acts upon a solution of a metallic hydroxide at a temperature high enough to 
destroy any trace of hy^oiodite, a perfectly neutral liquid is produced which contains 
1 molecule of iodate to 5 of iodide. On adding dilute acid, these two salts interact 
in the well-known way, evolving 6 atoms of iodine ; and by titration with thiosulphate 
or arsenious acid, the iodine — that is to say, the original hydroxide — may be 
estimated. Similarly, an acid may be neutralized by a known excess of alkali 
standardized as aforesaid, when determination of the surplus will give the strength 
of the acid. The process has been tested on the hydroxides of the alkalis and 
alkaline earths, on sulphuric and hydrochloric acids ; and although the precautions 
necessary to avoid loss of iodine and carbonation of the liquid perhaps render it 
somewhat complicated, the reaction proceeds so smoothly that it should be service- 
able for the indirect analysis of acids and probably for other suitable compounds. 
It cannot, however, be employed on alkali-metal carbonates. The method outlined 
by Phelps (Analyst, 1897, xxii., 65) may with advantage be slightly modified. A 
moderate excess of decinormal iodine is placed in a lightly-covered Erlenmeyer flask, 
the alkali is added (or, in determining acid, the acid is added, followed by a measured 
excess of standard alkali), and the whole is boiled till all free iodine is volatilised. 
The bulk of the liquid in all tests should be uniform and as small as possible, starting 
with about 100 c.c. and boiling down to about 36 c.a The vessel is cooled in a 



THE ANALYST. 


81 


stream of water, 10 c.c. of 1 : 8 sulphuric acid (or hydrochloric acid, if bariuin be 
the metal) are introduced, and the liquid titrated with thiosulphate and starch. Blank 
experiments show that the error involved by conducting this titration in an acid 
solution is not apparent under the particular conditions referred to. F, H. L. 


Some Applioations of Hydrogen Peroxide in Quantitative Analysis. P. 
H. Walker. {Jour. Amer, Cliem. Soc.^ 1898, xx., 513-515.) — The Separation of 
Titanium from Iron. — The cold slightly acid solution of the mixed sulphates (about 
150 c.c.) is mixed with 100 c.c. of a solution of hydrogen peroxide (about 2*5 per cent.), 
and slowly run into a mixture of 100 c.c. of hydrogen peroxide and 30 c.c. of 
strong ammonia, with constant stirring. The precipitated ferric hydroxide is filtered 
off at once, and washed with cold dilute ammonia containing a little hydrogen per- 
oxide. The precipitate is dissolved off the paper with a mixture of hydrochloric 
acid and hydrogen peroxide, again treated with an excess of hydrogen peroxide, and 
reprecipitated as before. This treatment is repeated a third time, after which the 
ferric hydroxide can be dissolved, and the iron determined in the usual way. 

The filtrates containing the titanium are boiled down, and the titanium hydroxide 
(Ti(OH)^) which precipitates is filtered off, washed with hot ammonium nitrate 
solution, ignited, and weighed as TiOg. 

An experimental mixture consisting of titanium dioxide fused with potassium 
bisulphate, and mixed with iron ammonium alum, gave the following results when 
’ analysed by this method ; — 

Gramme. 

Titanium oxide found by first separation 0*0872 

,, ,, second ,, 00104 

,, ,, third .. ... 00041 


Total found 0*1017 

Titanium oxide taken ... 0*1016 


The Separation of Uranium from Iron. — The presence of a large excess of 
hydrogen peroxide prevents the precipitation of uranium by sodium hydroxide, but 
does not interfere with the precipitation of the iron. A slightly acid solution of the 
mixed salts is mixed with 50 c.c. of hydrogen peroxide, and run slowly, with constant 
stirring, into a solution of 5 grammes of sodium hydroxide in 50 c.c. of water, mixed 
with 50 c.c. of hydrogen peroxide. The liquid is diluted to 400 c.c. with hot water, 
and the iron filtered off and washed. The filtrate (which contains all the uranium) 
is acidified with hydrochloric acid, evaporated to dryness on the water-bath, the 
residue heated for an hour at 110“ C. to separate any silica, dissolved in hydrochloric 
acid, filtered, and the uranium precipitated with ammonia, washed with ammonia, 
ammonium nitrate solution and water, dried, ignited, and weighed as UgOg. 

In a solution containing about equal weights of FogOg and UgOg the following 
amounts of uranium oxide were found : 


tT.O. Taken. 

(a) 0-1129 

(b) 0-1066 


UjO, Found. 

0-1124 • 
0-1064 


Di&erenoe. 

-0-0005 

+0-0008 
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The Separation of Zirconium from Uranium , — The solutian of the mixed sul- 
phates is mixed with 60 c.o, of hydrogen peroxide, and run into a solution containing 
6 grammes of sodium hydroxide in 60 c,c. of water, and 60 ac. of hydrogen peroxide. 
No precipitate forms at first, but after heating on the water-bath for thirty minutes 
the zirconium oxide settles down as a heavy precipitate. This is collected, washed, 
and dissolved in a warm mixture of hydrochloric acid and hydrogen peroxide. The 
solution is boiled, the zirconium precipitated with ammonia, and the precipitate 
washed with ammonium nitrate solution and with water, dried, ignited, and weighed 
as ZrOg. 

Ziroonium Dioxide Taken. Zirconium Dioxide Found. Difference. 

0*2150 0-2168 +0*0008 

C. A. M. 


Recognition of Osone in Presence of Nitrous Acid and Hydrogen Peroxide. 
G. Erlwein and T. Weyl. {Ber., 1898, xxxi., 3158.) — An alkaline solution of the 
hydrochloride of metaphenylenediamine, which is naturally colourless, is rapidly 
changed to wine-red by ozone ; whereas nitrites and hydrogen peroxide do not affect 
it, and oxygen only causes a faint coloration after the lapse of some time. The 
ortho- and para-diamines behave similarly, but the meta-oompound is the most 
useful. A solution containing 0*1 or 0*2 gramme of the hydrochloride in 90 c.c. of 
water and 10 c.o. of 6 per cent, caustic soda should be freshly prepared each time it 
is wanted; 25 c.c. of the reagent are tinted yellowish-brown in 6 seconds by 0*08 
milligramme of ozone. Conversely, liquids containing 6 milligrammes of diamine 
per litre of faintly alkaline water are yellowed by ozone, excess of gas destroying the 
colour. Twenty-five milligrammes of diamine yield a yellowish brown. Strong 
sulphunc acid changes the colour to a very dark red ; nascent hydrogen (zinc and 
acid or alkali) bleaches it, but on agitation with air it returns to its original 
appearance. F. H. L. 

Preparation of Starch-Zinc Iodide Solution. A. Seyda. {Chem, Zeit, 1898, 
xxii., 1086.) — Two or three grammes of potato-starch are rubbed down most 
thoroughly with 50 or 100 c.c. of water, allowed to stand for one hour under cover, 
then heated in a strong fiask for two to four hours at a temperature of 130“ C. in a 
bath of rape oil. The liquid is diluted to about 750 c.c. with hot water, shaken, set 
aside for twenty-four hours, and filtered. Twenty grammes of zinc chloride and 
2 grammes of zinc iodide (made from zinc dust and iodine) are introduced ; if neces- 
sary a few drops of centinormal thiosulphate are run in to destroy any blue colour, 
the whole is made up to 1 litre, well mixed, and finally filtered after twenty-four 
hours* standing into a bottle of brown glass. The solution keeps indefinitely. 

F. H. L. 


List of Atomic Weights for Analytical Purposes. (Ohem. ZeiUy 1898, xxii., 
1031.)—- A commission, consisting of Professors Landolt, Ostwald, and Seubert, 
appointed jointly by the German Chemical Society and the German ‘‘Reiohe- 
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gesundhaiteamt,” has recently drawn up the following liet of atomic weights, which 
it is h<^ed will be uniformly adopted for aU copimeroial analytical purposes throughout 
Germany. For the sake of greater convenience, the table has been based on the unit 
0 16*00, and the figures are given to as many places of decimals (if any) as may 
insure the last being free from error. The weights of those ** elements ” marked 
with a point of interrogation are included under reserve. 

TABiiE OF Atomic Weights. 


Atomic Atomic 


Aluminium 

SvmboL 

... A1 

Weight. 

27*1 

Neodymium (?) ... 

Symbol. 

... Nd 

Weights 

144 

Antimony 

... Sb 

120 

Nickel 

... Ni 

68-7 

Argon (?) 

... A 

40 

Niobium 

... Nb 

94 

Arsenic 

... As 

76 . 

Nitrogen 

... N . 

14-04 

Barium 

... Ba 

137-4 

Osmium 

... Os 

191 

Beryllium 

... Be 

91 

Oxygen 

... 0 

16-00 

Bismuth 

... Bi 

208-5 

Palladium 

... Pd 

106 

Boron 

... B 

11 

Phosphorus 

... P 

31-0 

Bromine 

... Br 

79-96 

Platinum 

... Pt 

194-8 

Cadmium 

... Cd 

112 

Potassium 

... K 

39-16 

Caesium 

... Cs 

133 

Praseodymium (?) 

... Pr 

140 

Calcium 

... Ca 

40 

Bhodium 

... Rh 

103-0 

Carbon 

... C 

12-00 

Bubidium... 

... Rb 

85-4 

Cerium 

... Ce 

140 

Buthenium 

... Bu 

101-7 

Chlorine 

... 01 

36-45 

Samarium (?) 

... Sa 

150 

.Chromium 

... Or 

52-1 

Scandium 

... Sc 

44-1 

Cobalt 

... Co 

69 

Selenium ... 

... Se 

79-1 

Copper 

... Cu 

63-6 

Silicon 

... Si 

28-4 

Erbium (?) 

... Er 

166 

Silver 

... Ag 

107-93 

Fluorine 

... F 

19 

Sodium ... 

... Na 

23-05 

Gallium 

... Ga 

70 

Strontium 

... Sr 

87-6 

Germanium 

... Ge 

72 

Sulphur 

... S 

32-06 

Gold 

... Au 

197-2 

Tantalum 

... Ta 

183 

Helium (?) 

... He 

4 

Tellurium 

... Te 

127 

Hydrogen 

... H 

1-01 

Thallium 

... T1 

204-1 

Indium 

... In 

114 

Thorium 

... Th 

232 

Iodine 

... I 

126-85 

Tin 

... Sn 

118-5 

Iridium 

... Ir 

193-0 

Titanium 

... Ti 

48-1 

Iron * 

... Fe 

56-0 

Tungsten 

... W 

184 

Lanthanum 

... La 

138 i 

Uranium ... 

... U 

239-6 

Lead 

... Pb 

206-9 i 

Vanadium 

... V 

51-2 

Lithium 

... Li 

7-03 

Ytterbium 

... Yb 

173 

Magnesium 

... Mg 

24-36 

Yttrium 

... Y 

89 

Manganese 

... Mn 

66-0 

i Zinc 

... Zn 

65-4 

Mercury ... 

... Hg 

200-3 

Zirconium 

... Zr 

90-8 

Molybdenum 

... Mo 

96-0 


F. 

H. L. 


A Soda Glass Unsuitable for Chemioal Apparatus. E. Hoyer. (Chem, Zcit.y 
1898, xxii., 1088.) — Liebermann has already called attention to the fact that some 
chemical apparatus now on the market is made of such strongly alkaline glass that it 
is quite unfit for analytical purposes. A specimen of this material contained 
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per oeiii of SiOg, 24-52 *Na20, 7'81 CaO, and 0*48 Fe^Og and AljOg. On oxposun 
to air in fine powder it gained 0*8 per qent. in weight in five weeks, and deereasec 
very slightly when heated to 115* C. Treated even with cold water for twenty-foui 
honrs it lost 0*56 per cent, by weight or 2*3 per cent, of its content of alkali ; on boiling 
with water and cold or hot extraction with hydrochloric acid it lost more severely 
eight hours’ boiling with pure hot water causing a diminution of 11*80 per cent, ir 
the total weight of the powder. F. H. L. 


APPARATUS. 

An Apparatus for Determining Melting-Points. Ii. N. Vandevyver. (Ann 
de Chi/ra. Anal Appl, 1898, iii., 397-399.)— After describing the principal methods 
used for determining the melting-points of substances, and pointing out the restric 
tions of each, the author describes an apparatus which he considers to be of more 
general applicability. 

He takes as the melting-point that temperature at which a substance in passing 
from the solid to the liquid state leaves a sign of the change on an object with whicl: 
it is in contact. 

His apparatus consists of a rod, A B (Fig. 1), to which is attached a fixed ring 
C, and a movable ring, D, which can slide down on to C. A piece of white filter 
paper is fixed between the two rings, and a fragment of the 
substance of which the melting-point is to be determined is 
placed upon this. The rod terminates at B in a small mirror, 

M, placed at an angle of 135*. 

The upper end of the rod is fixed in a cork 
which fits into a large test-tube, and a thermo- 
meter, T, is placed with its bulb close to the sub- 
stance. The test-tube is immersed in a beaker, V 
(Fig. 2), containing water, glycerin, or paraffin, 
etc., which is kept in motion during the warming 
by means of the agitator, B. When water is used 
it is advisable to have a small brush, S, attached 
to the end of B to dispel the air-bubbles which 
become attached to the glass and obscure the view. 

The moment the substance fuses a stain is 
produced on the paper, and this is reflected by the 
mirror. The author states that he has determined 
the melting-points of a large number of substances 
by this method, and has obtained a greater agreement in duplicate determinatiom 
than was possible by any other process. 

When a substance is being examined which stains paper in the solid state, s 
piece of ground or polished glass is substituted for the paper, and in this case alsc 
the change in the state of the substance is clearly shown in the mirror. For bigl: 
temperatures the ordinary mirror is replaced by a metallic mirror. 0. A, M. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

Thk monthly meeting of the Society tvas held on Wednesday evening, March 1, in the 
Ohemical Society’s Rooms, Burlington House, the President, Mr, W. W, Fisher, M.A., 
occmpying the chair. 

The minutes of the previous meeting were read and confirmed. 

Certificates of proposal for election to membership in favour of the following 
candidates were read for the second time : Percy T. Adams, assistant to Dr. Matthew 
A. Adams, Maidstone; Arthur French Angell, assistant to Mr. Arthur Angell, 
Southampton ; John B. Ashworth, assistant to Mr. Alfred Smetham, Liverpool ; 
Alfred Joseph Bull, assistant to Mr. Wm. Chattaway, and senior assistant in the 
Physical Laboratory, Birkbeck Institution, London; Charles (3rocker, assistant to 
Messrs. Morgan, Son and Seyler, Swansea ; John S. Ford, analytical chemist, 
Edinburgh; C. A. Hackman, A.I.C., assistant to Mr. Alfred C. Chapman, London; 
Norman Leonard, B.Sc., F.I.C., assistant to Dr. Stevenson, Guy’s Hospital, London ; 
J. F. Liverseoge, F.I.C,, assistant analyst to the Corporation of Birmingham; 
Richard Murray, chemist to Messrs. Brotherton and Co., Leeds; G. E. Scott- 
Smith, F.I.C., assistant to Mr. Alfred H. Allen, Sheffield ; W. P. Skertchly, assistant 
to Mr. Otto Hehner, London ; Harry Metcalfe Smith, F.I.C., assistant to Dr. 
Stevenson, Guy’s Hospital, London ; Lionel W. Stansell, assistant to Dr. Matthew 
A. Adams, Maidstone ; and W. Northfield Yarrow, assistant to Mr. A. W. Stokes, 
London ; and in favour of the following candidates for the first time : Julian L. 
Baker, F.I.C., chief chemist to the Beetroot Sugar Association, London ; Herbert 
Edward Burgess, chemist to the London Essence Co., London ; Louis Charles 
Deverell, chief assistant' to Mr. Benedict Kitto, London; Julius Lewkowitsch, 
analytical and consulting chemist, London; F. R. O’Shaughnessy, Associate R.C.S., 
analytical chemist, Loudon ; Arthur Marshall, A.I.C., analytical chemist and assayer, 
London; and Edward T, 8helbourn, A.I.C., assistant analyst to the London County 
Council, London. 

The following papers were read : ‘‘ Some Analyses of Ginger,” by E. G. Clayton ; 
Note on Boric Acid in Milk Samples,” by E. G. Clayton ; “ Caper Tea,” by John 
White ; and a “ Note on a Possible Source of Error in Modifications of the Leffmann 
and Beam Method of Fat Estimation in Milk,” by H, Droop Richmond and F. R. 
O’Shaughnessy. 

Mr. Wm. Chattaway exhibited an apparatus for collecting samples of water in 
Winchester quart bottles at given depths. 
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A NEW TEST FOR FORMALDEHYDE. 

By Nokman Leonabd, B.Sc., F.I.C., and H. Metcalfe Smith, F.I.C, 

{Bead at the Meeting, January 4, 1899.) 

In the determination of the fat ** by the Wemer-Schmid process ” in milk oontaining 
formaldehyde, we have occasionally noticed the production of a violet colour wheu 
the milk was heated with concentrated hydrochloric acid. This behaviour of 
formalized milk has also been observed by Fisher (Analyst, xx., 156), whilst other 
experimenters have noted the production of a yellow colour (Zoc. ciL, and Analyst, 
xxi., 97). Further study of this reaction has enabled us to explain these discrepancies, 
ajid to show that it forms a most delicate test for formaldehyde in milk. 

The certain production of the violet colour requires the use of a larger proportion 
of hydrochloric acid than is employed in the Werner-Schmid process. In the case of 
milks containing such quantities of formaldehyde as are commonly added, a little 
of the sample should be heated gently in a test-tube with from three to five times 
its volume of concentrated hydrochloric acid. Under these conditions, a fine violet 
colour quickly appears, even if the milk contains so little as 0*0001 per cent. (1 per 
1,000,000) of formaldehyde, whilst if much over 0*1 per cent, is present a yellow 
colour is produced. In the latter case, however, the violet colour is readily o})tained 
if a large excess of hydrochloric acid is used, so as to sufficiently dilute the liquid. 
So far as we have been able to ascertain, the reaction is not given by other aldehydes, 
or by any substance but formaldehyde. We may add that the reaction takes place, 
though less quickly, at the ordinary temperature, and by working in this way any 
confusion arising from the action of the acid on the Qiilk itself is entirely avoided. 

Bearing in mind the fact, pointed out by one of us (Analyst, xxi., 157), that the 
presence of a trace of some oxidizing agent is an essential condition in Hehner’s test 
for formaldehyde, experiments were made to ascertain whether such was the case in 
the reaction described above. The “pure redistilled” hydrochloric acid used by us 
certainly contained a minute trace of a ferric salt, and gave a slight blue coloration 
when largely diluted and added to a solution of cadmium iodide and starch paste. 
When, however, the acid was digested for a short time with a little metallic zinc and 
then poured off, it gave these reactions no longer, and had also lost the power of 
producing the violet colour when heated with formalized milk. On adding a trace of 
ferric chloride, or of bromine, the reaction was readily obtained. It seems probable, 
therefore, that the coloured products formed in Hehner's test, and in the reaction we 
have described, are one and the same, the acid employed acting, perhaps, merely as 
a dehydrating agent. 

Discussion. 

The PRESIDENT (Dr. Dyer) having invited discussion : 

Mr. W. W. Fisher said he remembered noticing, some years previously, in 
testing a sample of milk somewhat liberally treated with formaldehyde, that a colour 
was produced on boiling with hydrochloric acid. He did not investigate the cause 
of the reaction, but he now had a suspicion that it might not be due to fonnaldehyde 
only, as milk heavily treated with boracic acid showed a similar colour reaction. 
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When milk waB treated with either formaldehyde or boraoio acid, the curd was 
obtain^ iu such a condition as to be very insoluble in hydrochloric acid, a fact which 
pointed to some change in the constitution of the casein itself, produced by the 
addition of the antiseptic ; and he thought it possible that the colour reaction referred 
to might arise from an alteration of the casein, and not simply from the presence of 
formaldehyde. 

Dr. Eideal thought that the presence of milk would be essential to the colour 
being obtained. Mr. Hehner, when describing his test with sulphuric acid, had 
noted that formaldehyde alone gave no reaction with sulphuric acid. Fritzmann 
{Chem, Cenir,, 1898, i., 218) has shown that the blue colour obtained with milk and 
sulphuric acid is due to the presence of an oxidizing agent, usually nitric acid or 
nitrates in the milk or acid used. 

Mr. Leo TaytjOB remarked that when formalin had been added to milk which 
was being tested by the LeiTmann-Beam or by the Werner- Schmid process, the casein 
was always found to be difficult to dissolve. 

Mr. A. E. PIkins confirmed Mr. Taylor’s experience with regard to the insoluble 
condition of milk to which formalin had been added, as observed in the working of 
the J^effmann-Beam process. 


ADIILTBEATION OF SPIRITS OF NITRE WITH POTASSIUM NITRATE. 

By W. F. Lowe, A.R.S.M., F.I.C. 

(Bead at the Meetifu/, January 4, 1899.) 

The following short note on what appears to me to be an unusual form of adultera- 
tion of spirits of nitre will, I think, be of interest to the Society, as such a form of 
adulteration does not appear to have been recorded. 

A sample of ** spirits of nitre was received in the usual way from one of the food 
inspectors of my district. On examination I found that it yielded no gas whatever 
in the nitrometer when treated with potassium iodide and sulphuric acid, but with 
ferrous sulphate and sulphuric acid it gave a faint brown ring. The specific gravity 
at 15*5® C. was 0*9073. I noticed a whitish deposit on the pipette used for 
transferring some of it to the nitrometer, and this led me to examine the sample for 
solid matter, when I found it to contain 1*12 per cent, of potassium nitrate. 

I have since had several similar samples, so that this was not an isolated case, 
and apparently a good deal of this stuff has been made up for sale, judging from the 
printed label which was put in (but unsuccessfully) by the defence when one of the 
cases was heard in court : 

“Spirituous Solution of Nitre. 

“ N.B. — This is not the ordinary Sweet Spirit of Nitre, and must 
not be sold as such ; for most purposes it is a much superior article. 

It contains an ingredient not in the Nitre of the Pharmacopoeia, making 
it mpoh more efmtive on the Skin and Kidneys."' 

in spite of the label, 1 think it must certainly be considered a gross adulteration, 
as it is undoubtedly usually sold for spirits of nitre. 
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Mr. John White said that he had been told by a firm of wholesale druggists 
that such an article as this was actually prepared and put on the market, and since 
receiving that information he had always determined the total solids in samples of 
sweet spirit of nitre that he had to examine, but he had never met with any such 
sample as that referred to by Mr. Lowe. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

The Detection of Benovated Butter. C. B. Cochran. (Joiirn. Franklin. 
Imtit,, 1899, cxlvii., 94-97.) — Renovated or “process"' butter is prepared from stale 
and unsaleable butter by melting out the fat, and either simply cooling it rapidly by 
means of ice, or (less frequently) mixing it with milk or butter-milk, and again 
churning it into butter. 

In order to distinguish this product from fresh butter, the author recommends 
the following tests : (1) Microscopic examination of the sample by means of polarized 
light both with and without a selenite plate. (2) Valenta test. (3) Jean's modifica- 
tion of the valenta test. (4) Determination of free fatty acidR. (5) Reichert value. 

When examined under the microscope with polarized light with a selenite plate, 
fresh butter shows a uniformly coloured field in any position of the analyzer, whilst 
the field of renovated butter is mottled and of various colours. Without the selenite 
plate, renovated butter gives a dark field with w^hite patches ; pure butter, a uniformly^ 
dark field. This difference is due to the state of incipient crystallization of the 
rapidly-cooled fat. When fresh butter is melted and allowed to cool slowly, the 
appearance is quite distinct from that of renovated butter, the large crystalline 
masses being globular in form and showing a distinct cross by polarized light. 

Old butter or butter which has been exposed to changes of temperature, some- 
times has a similar appearance under the microscope to that of renovated butter ; but 
although the author has obtained the variegated field with polarized light in the case 
of such butters, when using the selenite plate, he has never seen the white patches 
which renovated butter shows without the selenite plate. In his opinion, ordinary 
butter does not readily assume the same crystalline form as “process ** butter. The 
crystalline structure of oleomargarine is much more pronounced than that of 
renovated butter. 

The turbidity temperature of renovated butter in the Valenta test is lower than 
that of fresh butter, and more acetic acid is dissolved by it in Jean’s modification of 
the test. The percentage of free fatty acid is also usually high. 

The following table gives the results of the examination of three samples of such 
butter aud of a sample of fresh butter." Sample 4 was known to be renovated, and 
samples 2 and 3 judged to be so by the results of the analysis. 
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Sample. 

T... . ! Valenta Test. 

MicroBcopio ; ^ 

Appearance. ' 98-7 per Cent. 

Per Cent, of 
Acetic Acid 
diaHohed. 

N- Alkali required 
to neutralize 100 
Grammefi of Fat. ' 

1. Fresh Butter 

not crystalline 00° C. 

70 

11 C.C. 

2. Renovated Butter 

crystalline 48*5“ (>. 

100 

6*5 c.c. 

M M 

50° C. 

100 

9-4 c.c. 


The autlior also calls attention to the characteristic form in which butter 
crystallizes from amyl alcohol. This is quite distinct from the form of oleomargarine 
or lard crystals, and has enabled him in many cases to detect the presence of a small 
quantity of foreign fat in butter. C. A. M. 


The Determination of Added Starch in Pressed Yeast. F. Dewalque. 

{lUiU. (le I’Ass. balge, 1898, xii., ‘284-209.)-- The only method by which the author has 
been able to obtain good results is that of Maercker. Ten grammes of the yeast are 
mixed with 100 c.c. of water, and heated for twenty minutes at 00' to 70° C. The 
temjjerature is then brought to 00° C., ten c.c. of malt extract (prepared by extracting 
l(K) grammes of green malt with 500 c.c. of water) added, and the temperature kept 
constant for half an hour. The saccharified liquid is brought to ‘250 c.c., filtered, 
2(X) c.c. of the filtrate inverted with 15 c.c. of hydrochloric acid(specfic gravity 1‘125), 
and diluted to 500 c.c. The reducing sugar in 25 c.c. of this is determined with 
Fehling’s solution in the usual manner, and a correction made for the amount of 
copper reduced by the malt extract added. 

The author prefers to calculate the quantity of starch on normal yeast, which, 
according to Hayduck, contains 74 per cent, of water, although he considers this 
estimate of the water too high. C. A. M. 


Notes on Cazeneuve’s Method of Detecting Artificial Colour in Wines. 
F. Oomboni. (Staz, Sperivieni, .4r/7W. ItaL, 1898, xxxi., 490-498.) — Cazeneuve's 
method consists in shaking 10 c.c. of the wine with 20 centigrammes of yellow 
mercuric oxide and filtering, the filtrate being colourless (according to Cazeneuve) 
when the wine is pure. The author has made experiments with this test on 
different kinds of wine, from which he finds that this quantity of mercuric oxide is 
frequently insufficient to precipitate all the natural colouring matter, and that more 
certain results can be obtained by using 1’5 gramme to 10 c.c. of wine. But when 
the wine is of American origin or has been mixed with American wine the test is 
useless, and the colouring matter is not removed by the addition of as much as 
8 grammes of the reagent to 10 c.c. It is preferable to use the mercuric oxide in the 
freshly precipitated moist condition, and to add it to the cold wine. 

Treatment of the wine with amylic alcohol saturated with barium hydroxide also 
shows this difference between Italian and American wines, the filtrate from the 
former being colourless, while that from the latter is invariably rose-coloured. The 
author considers that the method of Konig and Arata (no reference given), in which 
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the moe is treated with fat>free wool, is the only certain test in dealing with 
American wine. C. A. M. 


The Composition and Characterietios of Saeaafras Oil. C. Kleber. {Avtcr. 
Jcmrn. Pharm., 1899, Ixxi., 27*32.) — Commercial oil of sassafras is distilled exclusively 
from the sassafras roots, and chiedy from the hark of the root. At first it is necjrly 
colourless, bat on exposure to light and air gradually changes to yellow or brown. 
Its specific gravity lies between .1*07 and 1*08, and its optical rotation varies from 
-4-3“ to +4“. On exposure to cold crystals of safFrol gradually deposit, and by 
repeated treatment in a freezing mixture about 80 per cent, of that substance can be 
isolated. Pure saffrol is an optically inactive colourless liquid, freezing at 8“ C. and 
boiling at 232“ C. Its formula is and it appears to be the methylene ester 

of an allyl catechol. 

CII,-CH.CH., 

I “ 

CH 

I I 

HC ^ . CO 

I 

CO-CH.,. 

The parts of sassafras oil which remain liquid even in a freezing mixture can be 
separated by fractional distillation into a fraction boiling between 155“ and 175“, and 
consisting chiefly of pinene, with a small amount of another terpene, phel* 

landrene, The higher fractions contain about 0 5 per cent, of a substance 

which can be extracted by dilute alkali, and consists of eugenol Cj^IIjgO.^. 

The fractions boiling about 200“ C., yield, on cooling, colourless prisms of 
ordinary dextro - camphor, C^jH^^jO, while the highest fractions contain a small 
quantity of a sesquiterpene which, from its colour reactions, the author 

believes to be cadinene. 

The percentage composition of oil of sassafras bark may thus be summarized ; 
safrol, 80 ; pinene and phellandrene, 10 ; (i-camphor, (rH ; eugenol, 0-5 ; cadinene (?) ; 
and residue, 2*7. 

The resemblance between oil of sassafras and oil of camphor has led to manu> 
facturers substituting the oily by-products of the manufacture of camphor for sassafras. 
According to the author, many of the commercial sassafras oils are fractions of 
Japanese camphor oil of the same gravity (1'07) as the natural oil. They are 
largely used, especially by soap manufacturers, on account of their lower price. 

The oil of sassafras-leaves, which is not a commercial product, differs greatly 
from the root oil. The yield obtained by steam distillation amounts to about 0028 
per cent, of the weight of the fresh leaves. The oil when fresh is greenish yellow, 
and turns to reddish brown on keeping. Its specific gravity is 0*873, its optical rota- 
tion + 6*25^ and it has an agreeable odour recalling that of oil of lemon and oil of 
citroneilla. It contains a considerable amount of citral, of geraniol, 

^and of the isomeric linalol, the acetic and valerianic esters of the two latter alcohols, 
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Itnd several terpenes, including pinene and phellandrene. In the highest boiling 
parts of the oil some cadinene also appears to be present, and a paraflin like substance 
melting at 68^ C, (C/. Analyst, xxiii., 212.) C. A. M. 

Valuation of Phosphorated Oil. H. Ekroos. {Arch Pharvi,, 1898, 627 ; 
through Deutsche Chem. Zeii., 1899, xiv., 27.)— The "author has unsuccessfully 
attempted to determine the proportion of elemental phosphorus in its solution in 
almond oil, which is known as Oleum phosphoratum. He tried treatment with 
bromine and iodine, followed by water, in order to obtain phosphoric acid ; also the 
foanation of silver phosphide by the aid of silver nitrate ; also distillation of the 
phosphorus in carbon dioxide. None of the processes was accurate ; and it would 
appear that, especially on keeping, the phosphorus enters into combination with the 
fatty acids of the oil, and is no longer amenable to ordinary analytical separations. 

F. H. L. 


The Colour-Reactions of Heroine. G. Wesenberg. [Journ. Pharin, Chim , 
1899, ix., 16-18.) — Heroine is the diacetic ester of morphine — 

and is prescribed in place of codeine phosphate. It is precipitated by the usual 
alkaloidal reagents, the most sensitive being iodine in potassium iodide, which 
causes a turbidity in a solution containing 1 part in 100,000. The author gives the 
following table of its colour-reactions in comparison with those of morphine and 
codeine : 


Keagent. 


Morphine, 


Codeine. 


Herotne. 


Concentrated H.,SO^ . . 
H,SO,, + l drop3f HNO, ... 

+ 1 drop of ferric 
chloride in 100 c.c. On 

warming 

Potassium ferricyanide + 
ferric chloride 


Nitric acid 


i Nil 

i Blood -red 


Iodic acid 


i Nil 

; Blood-red 


Greenish-blue Pure blue 


Iininediato blue 
precipitate 


Blood-red, be- 
coming yellow 

Separation of 
iodine 


Nothing at lirst; 
blue coloration 
after some 
time 

Yellowish-red 


Nil 


Nil 

Yellow, becoming 
blood - red on 
warming 
I Greenish-blue 

Like codeine 


Yellow, becoming 
red on wann- 
ing 
Nil 


C. A. M. 
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ORGANIC ANALYSIS. 

Estimation of Formaldehyde. O. Blank and H. Pinkenbeiner. (Ber,, 1898, 
xxxi., 2979.) — The authors find that Legler’s method of titrating formaldehyde with 
ammonia gives results some 1*5 per. cent, below other methods of estimation (cf. 
Analyst, 1897, xxii,, 221)? The following process for oxidizing it to formic acid by 
means of hydrogen peroxide in the presence of an alkali is preferable and quite 
accurate ; grammes of the solution or 1 gramme of the solid are introduced into 
25 c.c. of 2N sodium hydroxide solution contained in a tall flask ; 50 c.c. of 2*5 or 
3*0 per cent, pure hydrogen peroxide are then cautiously and slowly dropped in, the 
addition lasting about three minutes. After standing from two to three minutes 
longer, the alkali is titrated with 2N sulphuric acid and litmus. In the case of 
formalins stronger than 45 per cent. 80 c.c. of sodium hydroxide solution should be 
used ; samples weaker than 80 per cent, should be allowed to stand ten minutes 
before titration. The volume of standard alkali used, multiplied by six, gives the 
formaldehyde in 1 gramme of the solid, or multiplied by two in 8 grammes of the 
solution. 

A similar reaction occurs, but much more slowly, with benzaldehyde, especially 
in presence of a trace of ferrous sulphate ; acetaldehyde is also oxidized, but it is 
doubtful whether the decomposition is complete. Paraldehyde is very slowly 
attacked, aud even ferrous salts do not greatly quicken the action. P. H. L. 

Note on Testing Formaldehyde. L. F. Kebler. (Amer. Joimu Pharrn., 1898, 
Ixx., 432433.)— In estimating the strength of a solution of formaldehyde by Legler’s 
method {Berichte^ xvi., 1333), in which the formaldehyde is shaken with a standard 
solution of ammonia and the unconibined ammonia distilled over and titrated with 
standard acid, the author finds that, as a rule, the reaction between the aldehyde 
and ammonia is rather slow, and that if they are left in contact for less than six 
hours, the results will probably be considerably too low. Thus, a commercial sample 
of formalin showed a strength of 16 per cent, when the ammonia was distilled after 
a fifteen minutes’ reaction, but by increasing the time of contact the percentage 
gradually increased up to 37*5 per cent, after six hours. This result was also obtained 
when the mixed solutions were left overnight. The results obtained at different times 
under six hours were not constant in duplicate determinations of the same sample. 

C. B. Smith, who was delegated by the Pharmacopeeial Kesearch Committee to 
investigate the efficiency of various methods proposed for the determination of 
formaldehyde, found that by making a suitable correction the strength could be 
estimated by leaving it for about fifteen minutes in contact with normal ammonia 
solution {Amer, Journ, Pliarm,, Ixx., 86). The author’s explanation of Smith’s 
obtaining such results is that the number of samples of formalin examined by him 
was too limited, and evidently not representative of the commercial article. 

C. A. M. 


A New Method of Deteoting and Estimating Acetone. G. Denigds. 

{Journ, Pharm, Chim., 1899, ix., 7-14.) — In a recent communication {Comptes Bend,, 
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1898, cxxvi., 1868) the author described certain insoluble or but slightly soluble 
compounds which mercuric sulphate forms with acetones of the fatty series. When 
dried at a temperature not exceeding 100** C. those compounds which are formed 
without secondary reactions have a composition corresponding to the formula 
((SO,Hg)2.3HgOJ,.4[CO.E,]. 

The readiness with which ordinary acetone forms the insoluble compound, 
[(S 04 Hg)jj. 3 IIg 0 ];j 4 [C 0 .(CH 3 )J, and the high molecular weight of that compound 
(3,952) as compared with that of the acetone which produced it (4 x 58), enable the 
formation of this substance to be used as a ready means of detecting and estimating 
trac'CR of acetone. 

The mercuric reagent required is prepared by dissolving 5 grammes of mercuric 
oxide in a hot mixture of 20 c.c. of sulphuric acid and 100 c.c. of water. 

For the detection of acetone in aqueous solution, which should not contain more 
than 10 grammes per litre, 2 c.c. of the solution are mixed with 2 c.c. of the reagent 
and the tube immersed in a boiling-water bath, a turbidity or precipitate being 
formed within ten minutes. The lowest limit of the reaction is reached with a 
solution containing 2 centigrammes per litre, Imt the smallest traces can be detected 
by distilling the ac^etone solution and testing the first tenth, of the distillate. 

When the acetone is dissolved in methylic alcohol, 2 c.c. of the solution are 
mixed with 2 c.c. of water, and 4 c.c. of the mercuric reagent added, the dilution 
l)eing necessary to prevent the precipitation of the mercuric sulphate on boiling the 
liquid. It is possible to detect 3 centigrammes per litre after the tube has been left 
for ten minutes in the boiling water. 

In the case of solutions in ordinary alcohol, it is necessary to dilute so that the 
liquid to be tested does not contain more than 2 per cent of alcohol, since otherwise 
mercurous sulphate is precipitated on boiling. The limit of sensibility is thus less 
than with aqueous solutions, and may be taken as I gramme per litre. 

In the quantitative determination of acetone by this method, 25 c.c. of the 
mercuric reagent are mixed with 25 c.c. of the acetone solution, care being taken 
that the amount of acetone present does not exceed 50 milligrammes and that the 
percentage of alcohol in methylic alcohol solutions is not more than 10 or that of 
ordinary alcohol solutions more than 1 per cent. The flask, with its stopper tied 
down, is immersed in boiling water for ten minutes. After cooling, the precipitate is 
collected on a weighed filter, washed with from 75 to 100 c.c. of cold water, dried 
at 100"* C., and weighed. The weight of the precipitate, multiplied by 0*06 (the 
coeflicient experimentally determined), gives the weight of acetone in the 25 c.c. of 
the solution examined. 

The determination may also be made more rapidly by the author’s volumetric 
method of estimating mercury (Analyst, xxi., 303), the amount of that metal being 
determined after the precipitation, the amount precipitated being obtained from the 
difference between the quantity found and that originally present, and the acetone 
calculated from the result. 

The liquid containing the precipitated acetone is diluted to 100 c.c. and filtered* 
Twenty c.c. of the filtrate are mixed with 16 c.c. of ammonium hydroxide, 50 to 
fiO c.c. of water, and 10 c.c. of a solution of potassium cyanide, equivalent to a 
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deoinormal solution of silver nitrate. After the addition of a few drops of a solution 
of potassium iodide (1 : 5) the liquid is titrated with decinormal silver nitrate. 

As it is necessary that the solution to be examined should not contain more 
than a certain amount of acetone, a preliminary approximate estimation of the 
quantity present may be made by observing the time required for a precipitate or 
turbidity to form when the mixed liquids are heated in boiling water. Two c.c. of 
the mercuric reagent and 2 c.c. of the acetone solution, diluted with 9 volumes of 
water, are mixed in a test-tube 16 to 18 cm. long and 18 mm. in diameter, which is 
kept in boiling water. 

The time required for the appearance of turbidity in the liquid is shown in the 
following table : 


Time. 

60 seconds 
75 „ 

90 „ 

100 to 105 seconds 
2 minutes 


Acetone 

(jrrammcs per Litre. 

10 grammes. 

5 

2 

1 

0-5 „ 


Time. 

2i minutes 
3 “ „ 

4 to 5 minutes 
10 minutes 


Acetone. 

Grainmefl |>er Litre. 

0'20 grammes. 
0*10 
0*05 
0*02 

C. A. M. 


The Purity of Ether used as a Pat Solvent. T. Mothner. (Client, Zeity 1899, 
xxiii., 37,) — The Verband landwirthschaftUcher Versuchnstationen stipulates that the 
ether employed to estimate the proportion of fat in food-stuflfs shall be free from 
alcohol and water. Even the purest ethers of commerce contain about 0*5 per cent, 
of alcohol ; and this can only be removed entirely by repeated agitation with fresh 
clean sodium extended over several days. The author has prepared such ether, and 
has investigated the yields of fat from various materials in comparison with the 
same solvent mixed with known quantities (1 to 10 per cent.) of alcohol ; also using 
ordinary ethers of the specific gravities 0*720 and 0 722. His results go to prove 
that extreme freedom from alcohol is not required ; the fat increases slightly as the 
ether becomes more dilute ; but in no case, save where the solvent was damp, did 
the error exceed 0*25 per cent, calculated on the sample, or 9 per cent, calculated on 
the fat itself, even when 10 per cent, of alcohol was present in the ether. Consider- 
ing that food-stuffs do not contain a very large proportion of fat, and that they are 
not specially rich in substances soluble in alcohol, he holds that commercial ether 
(specific gravity, 0*720) suflSces for all industrial analyses, provided it be thoroughly 
dried by means of powdered quicklime. F. H. L. 


A Conxparison of the Methods of Iodine Absorption in the Analysis of Fats. 
J. J. A. Wijs. (Chem, Bev, Fett u. Harz, Bid,, 1899, vi., 5-11.)— In a recent com- 
munication (Analyst, xxiii., 238) the author showed that in the Hiibl process the 
main reaction is an addition of hypoiodous acid to the fat. He has now made a 
comparative examination of HiibPB method, of Waller*s method (Analyst, xx., 280), 
and of his own recently described iodine chloride method (AnajAst, xxiii., 240). 

He finds that in the Hiibl process the absorption of iodine takes place with 
great rapidity in the fijrst few moments, and but slowly afterwards. In addition to 
the length of time, the stage at which the blank determination is titrated has a 
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considerable influence on the result, as is shown in the following table of iodine 

Linseed Oil. 

Blank Determination. 

* 

< ' N 

Before Absorption. After Absorption. 

173*74 — 

177*65 170*39 

181*89 163*16 

In the author’s opinion the results obtained by titrating the blank before the 
absorption are probably the more correct. For the decrease in the amount of thio- 
sulphate required by Hiibrs solution on keeping depends on the oxidation of the 
alcohol by the hypoiodous acid, and thus on the concentration of that acid. When 
a fat is present this concentration is somewhat reduced by the addition of part of 
the hypoiodous acid to the fat, but chiefly by the splitting off of acid (HCl) from the 
addition compound. Practically the whole of the changes brought about by these 
reactions occur in the first few moments of the absorption, and thus the oxidation of 
alcohol by hypoiodous acid in the presence of the fat is very much less than in the 
blank determination. 

With regard to the time allowed for the absorption, the author prefers the 
iodine value obtained after seven hours, since he finds that the rapidity with which 
the iodine disappears (as shown by titration) reaches its lowest limit after that 
time, and then commences to rise again. 

With a Hiibl solution, five days old, it was found that the absorption occurred 
more rapidly during the first few moments than was the case with the fresh solution, 
but that the rapidity of the disappearance of iodine (i.c., I + ICl + HIO) did not reach 
its lowest limit until after twenty-four hours. The iodine values obtained for the 
same linseed oil as before with this solution were : 


values obtained with a freshly prepared solution : 


Time of 
Absorption. 

2 hours 
7 „ 

24 


Earth NVT Oil. 
Blank Determination. 


Before Absorption. 

87*02 

88*23 

90*21 


After Absorption. 

85*38 
- 82*32 


Blank Determination. 

Time of Absorption. ^ ■ ^ ■ - — s 

Before Absorption. After Absorption. 

2 hours 163*82 — 

7 „ 172*20 169*00 

24 „ 177*60 167*03 

In this case the author regards the value 177*60 as the most probable. 

Similar determinations were made with Waller’s solution. Here it was found 
that the rapidity of disappearance of iodine (I -i- ICl 4 HIO) was considerably less, 
reaching its lowest point in the case of earthnut oil after twenty-four hours, and 
with linseed oil only after forty-eight hours. The iodine values thus obtained with 
the same oils were : 


Earthnut Oil, 

Time of Blank Determination. 

Absorption. 

Before Absorption. After Absorption. 

24 hours ... .. 86*98 86*85 


Linbeki) Oil. 

Blank Determination. 

Before Absorption. After Absorption. 

170*67 170*11 

171*45 170*37 


With a strongly acid solution, like that of Waller, the splitting off of hydro*, 
chloric acid from the addition compound does not take place, or at most does so to 
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1^ latifliQg extent. Henoe the concentration of the hypoiodous acid in the solution 
^maioB about the same throughout the absorption, and the author therefore 
considers the iodine values obtained when the blank is titrated after the absorption 
as probably the more correct, although the difference is small. As the results 
obtained by Waller's method are usually somewhat lower than the Htibl value, it is 
possible that the absorption is not quite complete, even after the twenty-four and 
forty-eight hours given in the above experiments. The statement frequently made, 
that the values given by the Waller solution are higher than those of the Hub! 
process, is to be attributed to the blank determination having been titrated at the end 
of the absorption. 

With the author’s solution of iodine chloride in glacial acetic acid (Analyst, 
xxiii., 240) the experiments showed that the absorption was complete after fffteen 
minutes with earthnut oil and after an hour with linseed oil, the further absorption 
in each case being practically nil. 

The following table gives the amount of iodine absorbed by the oils in one 
minute and its percentage of the actual iodine value in the cEkse of the different 
solutions : 

Earthnut Oil. Linwbkd Oil. 


I. 

Iodine chloride in acetic acid 
Hiibl solution, 16 hours old 
„ ,, 5 days old ... 

Waller's solution 


Absorbed after Per cent, of 
1 Minute. Iodine Value. 

86*91 98*9 

82*54 93*9 

73*52 83*6 


1. Abeorbed in Per cent, of 

1 Minute. Iodine Value. 

174*07 98-1 

152*46 85*9 

128-90 72*6 

102*64 57*8 


The different final values obtained in the experiments described above are thus 


summarized : 


Earthnut Oil. 


LiNSKEn Oil 


Solution. Minimum. Maximum. 

Minimum. 

Maximum. 

Most Probable 
Value. 

Hiibl solution, 

16 hours old 82*32 90*21 88*23 

Hubl solution. 

163*16 

181-89 

177*65 

5 days old ... — — — 

163*82 

177-60 

177-60 

Waller's solution 86*85 86*98 86*85 

Iodine chloride 

170*11 

171-45 

170-35 

in glacial acetic 

acid ... ... — — 87*93 


_ 

177-37 


In order to determine to what extent the iodine value serves as a measure of 


the compounds with two unsaturated bonds which occur in fats, the iodine values of 
a number of unsaturated fatty acids were determined by means of the iodine chloride 


solution with the following results : 



Meltii^-pomt, 

Acid Value. 

Iodine Value. 


®C. 

Caloulated. 

Found. 

Oalculated. 

Found. 

Erucic acid 

32 

166-7 

166-2 

75-16 

74-9 

Brassidic acid . . . 

60 

166-7 

165-0 

75-16 

76-0 

Elaidic acid 

44 

198-6 

198-4 

90-07 

90‘0 

Oleic acid^ 



198-6 

184-3 

90-07 

87-6 

Undecylic acid... 

— 

304-3 

292-9 

136-6 

133-1 


C. A, M. 


* Bought as free from Unolio acid. 
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The Heat of Bromination Test for OUe. A. H. Gill and J. Hatoh. {Jowim, 
Am0r* Chem. Soc,, 1899, xxi., 27-29.) — In order to render the reeults obtained with 
diffident oalorimeters comparable, the authors propose to refer the rises in tempera* 


ture to a standard, as 

in the Maumen6 test. They find that sublimed camphor can 

be obtained in a sufficient state of purity to serve 

as the standard material. The 

rise of temperature on brominating the camphor is 

determined 

in the apparatus and 

by the method chosen, and the rises in temperature of the various oils are divided 

by this number, thus 

giving a ** specific temperature reaction.*’ 


The following results were thus obtained by a 

method which was substantially 

the same as the modification proposed by Wiley (Analyst, xxi., 210). The factor 

17*18 was obtained 

by dividing several of . the 

Hiibl values by this specific 

temperature. 

• 



Oil 

Speciiic Temperature 

Iodine Value. 


Heaction. 

Calculated. 

Determined (HUbl). 

Neat’s-foot 

3-286 

56-5 

591 

Tallow . . 

3-348 

57-4 

67-2 

Prime lard 

3-715 

63-8 

63-8 

Sperm ... 

4-191 

72-1 

732 

No. 1 lard 

4-096 

70-3 

73-9 

Olive ... 

4-762 

81-8 

82-0 

Cotton-seed 

5-667 

97-3 

103-0 

Corn . , . 

6-381 

109-5 

107-8 

Cod ... 

8-002 

137-4 

136-0 

Linseed 

9-049 

155-6 

160-0 


C. A. M. 

The Analytical Constants of American Linseed Oil. A. H. Gill and A. C. 
Lamb. (Journ, Aimr, Chem, Soc., 1899, xxi., 29, 30.) — The following results were 
obtained by the authors with samples of linseed oil representative of aU the principal 
brands in the market. In applying the Maumene test the oil was mixed with a 
heavy petroleum and allowed to stand for an hour or two before adding the sulphuric 
acid, a correction being made for the addition. AU the results are stated to be the 
mean of two closely agreeing determinations. 


Brand. 

1 

SpeoiRo Gravity 
at 15^0. ; 

1 

Valenta 
Test, "C. 

i 

i Maumene 
; Test, "C. 

i 1 

Iodine 
absorbed 
in 4 hours. 
Per cent. 

Iodine 
absorbed 
in 18 hours. 
Per cent. 

Drying 

Test. 

Honrs 

required. 

Western raw 

0-933 ! 

79 

1 97 1 

174-7 

180 

72 

II II • • • 

0-932 

70 

90 ! 

169-7 

180 

72 

„ „ special 

0-934 

73 

‘ 105 i 

178-0 

178 

72 

Old Calcutta 

0-931 

71-5 

106 i 

167-6 

178 

72 

Eastern oil ' 

0-931 

73 

105 ' 

168-0 

168 

72 

Western boiled ... * 

0-936 1 

74 

1 100 

178-8 

178-8 

18 

Eastern „ 

0-938 

59-5 

; 101 : 

169-5 

171 

! 18 

Acid bleached 

0-934 

62-5 

103 

160-0 

160 

84 

Bleached without acid 

0-932 

i 

60 

i 105 

i 1 

162-0 

162 

W 

Menhaden oil 

0-984 

73-5 

i 186 ‘ 

167-0 

181 

84 

Usual constants 

0-931— 0-937 

67—74 

103—126 

..... 

170—188 


Average... 

0-934 

— 

111 ; 

— 

176 
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out that these results differ from the usually aooepted valu^ in 
Siaumeu^ figure being about 10 per cent, higher and the iodine value about 
4 cent, lower. Menhaden oil was examined because it is frequently used to 
adulterate linseed oil. C. A. M. 


mie Deteotion and Estimation of Earthnut Oil in other Oils. J. Bellier. 
{Ann, de Chim, anal,, 1899, iv., 4-9.) — One c.c. of the oil under examination is 
saponified in a tube with 5 c.c. of an alcoholic solution containing about 85 grammes 
of potassium hydroxide per litre. 1-5 c.c. of dilute acetic acid, exactly neutralizing 
the 5 o.p. of the alkali, is then added, and the whole well shaken. The solution of 
potassium acetate and fatty acids in 70 per cent, alcohol is now cooled rapidly by 
shaking the tube in water having a temperature below 20° G. Owing to the presence 
of the potassium acetate the arachidic acid and other solid fatty acids are precipitated 
in a very short time. When the precipitate ceases to increase, 50 c.c. of 70 per cent, 
alcohol containing 1 per cent, by volume of hydrochloric acid are added, the tube 
shaken and placed in water at 17° to 19° C. When the oil contains more than 
10 per cent, of earthnut oil, the alcohol leaves a more or less abundant precipitate 
of arachidic acid. If the quantity is less than 10 per cent., the liquid in the tube 
remains clear, or nearly so, at first, but after being left for thirty minutes in the 
water a cloudiness, which masks the bottom of the tube, can be observed. With 
pure oils, the liquid remains perfectly transparent throughout the whole time. 

In this test, the majority of olive oils give a solution which remains absolutely 
clear even below 16° C. But with certain rare specimens of Tunis olive oil which 
contain a large amount of solid fatty acids, with cotton-seed oil, and with sesame oil, 
the liquid may be turbid after the addition of the 70 per cent, alcohol. To distinguish 
these oils from earthnut oil the temperature is slowly raised until the liquid just 
becomes clear, and the tube is then placed in water at 17° to 19° G. After thirty 
minutes, olive, cotton-seed, or sesame oils remain transparent, while in the case of 
earthnut oil the turbidity is reproduced. The author states that no mistake is 
possible with an oil containing more than 5 or 6 per cent, of earthnut oil. 

For the quantitative determination of earthnut oil, 5 grammes of the oil are 
saponified with 25 o.o. of the alcoholic potassium hydroxide solution and a volume 
of dilute acetic acid, exactly neutralizing the alkali taken, is added. The liquid is 
then rapidly cooled by immersing the vessel in water. After an hour the precipitate is 
collected on a filter, washed with 70 per cent, alcohol containing 1 per cent, of hydro- 
chloric acid, the temperature being maintained between 15° and 20° C., and the 
washing continued until the filtrate does not become perceptibly turbid on the 
addition of water. 

The precipitate, which contains other acids besides arachidic acid, is dissolved 
off the filter with 25 to 50 e.c. of boiling alcohol (92 to 93 per cent.^). From 8 to 16 e.e. 
of water are added to the solution in order to reduce the strength of the alcohol to 
about 70 per cent., and the liquid is then cooled for an hour in water at a temperature 
below 20° C. The arachidic acid which precipitates is collected on a dried and 
weighed filter, washed with 70 percent, alcohol (free frour hydrochloric 4oid);i^^ 
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tha filtrate temains clear on the addition of water, dried at lOO'" G. and weighed. 
The tnelting^point of the acid thus obtained is usually about 72*" G. 

From the weight of the acid obtained from pure Bordeaux earthnut oil (0*21 

100 

gramme), the coefficient of the oil is = 23 81. This figure is higher than 

Benard’s coefficient (22). The author considers that this method is capable of rapidly 
estimating earthnut oil when present in greater proportion than 2 per cent. Of all 
the oils (other than earthnut oil) examined, only one (Tunis olive oil) gave a pre- 
cipitate corresponding to about 1*5 per cent, of earthnut oil, as is shown in the 
following table : 


Oi). 



Oil. 



Bordeaux Earthnut oil 4*20 100*00 Olive oil, Tunis (Sousse) 

Marseilles „ 4*17 i 99-28:j „ „ „ (Sfax) 

Olive oil +5% Earthnut oil 0*21 5*00 

„ „ +10% „ „ 0*42 lOOOl African 

„ +20% „ „ 0*84 20*00 

Olive oil (Nice) 0*030 0*71 Ootton-seed oil (purified) 

n M ,, 0*030 0*71 ISesenne oil (Jaffa) 

,1 M ,, (superfine) 0*040 i 0*95 j 


i 0*020 0*48 

: OOlO 0*24 

0 060 1-44 

0-010 0*24 

0*040 0*95 

1 0*030 0*72 

0*020 0*48 


The following specimens of olive oil gave only a slight turbidity : Calabrian, 
Nice superfine, Tunis (Sousse), St. Denis, and Algerian. With olive oils of the 
following origin the liquid remained perfectly clear : Var olive oil (recent), Var (old), 
Oorsican, Spanish, Italian, Italian (Bari), Nice (fine and superfine) and a sample of 
unknown origin. C. A. M. 


A Method of Separating Oitronellal and Citral. J. Flateau and H. l«abbA 
{Bull, Soc, Chifn,f 1898, xix., 1012-1013.) — The aldehydes citral or geranial (C^^Hj^O) 
and citronellal (CjoH^gO) are found together in the different essential oils of andropogon 
and in oil of lemon-grass. They can be prepared by the oxidation of their correspond- 
ing alcohols, but the yield is small, and in manufacturing processes they are invariably 
obtained from the essential oils in the form of their bisulphite compounds, and freed 
more or less completely from other substances by pressure. 

The only method of differentiating the two aldehydes hitherto known is that of 
Poebner, which consists in converting them into the respective citryl- and mtronneUyl- 
)3-baphtho-cinchonio acids, which have different melting points, but according to the 
authors this is only applicable to qualitative work, and cannot be used ^ a practical 
means of separation. They have found that on treating an aqueous solution of the 
bisulphite compounds (prepared by treatmg the aldehydes for tw6 or tiiree hours 
with A MluliOn of sodium bisulphite containing a third of its volume of ether, while 
the temperature is kept low) with a solution of barium chloride, the dbryl sulphite 
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xetmiiis in solution, while the oitronellyl sulphite is prempitated quantitatively as a 
hariuxn salt with the composition C^joHggOgS^Ba. 

This salt is insoluble in hot alcohol, ether, benzene, and petroleum spirit. It 
does not dissolve in cold water, but is partially decomposed in boiling water. The 
dttonellal can be recovered by saponifying the salt with a 10 per cent, alcoholic 
solution of potassium hydroxide, removing the insoluble barium salt by filtration, 
passing a current of carbon dioxide through the filtrate to remove the excess of alkali, 
filtering again, precipitating the aldehyde by water, washing it, extracting it with 
ether, and purifying it by fractional distillation. 

By this process the authors found from 5 to 6 per cent, of citronellal in various 
oils of lemon-grass. The whole of the citral (which is employed commercially as the 
crude material in the manufacture of ionone) could be recovered from the filtrate 
from the barium precipitation. C. A. M, 


The Charaoteristios of Essenoe of Neroli and Essence of Petit-grain. 
E. Charabot and L. Fillet. {Bull, Soc, Chim., 1898, xix., 853-857.) — The essential 
oil of petit-grain contains limonene, ; linalol, OH (in the free state and 

as an acetic ester), a terpene, C 15 H 24 ; and, according* to Passy (Bulk Soc, Chim,, xvii., 
519), geraniol, geranyl acetate, and other oxygenated substances. 

According to Tiemann and Semmler (Berickte, xxvi., 271) essence of neroli 
contains about 20 per cent, of limonene, 30 per cent, of lecvo-rotatory linalol, and 
40 per cent, of linalol acetate. The saponification value given by Schimmel and Co. 
is 38, but the authors point out that this does not agree with the percentage of ester 
found by Tiemann and Semmler. 

As petit-grain is the oil most frequently employed for the adulteration of oil of 
neroli, the authors have examined a number of authentic samples which they had 
themselves distilled. They find that the specific gravity of neroli varies from 0*872(> 
to 0*8760 at Ifi** C., and that of petit-grain from 0*8910 to 0*8940. 

Other characteristics of the two oils are shown in the subjoined table : 


(Ml o£ 

! Botatoiy 


Solubility in 80 per 

1 Essence 

Rotatory * 

Solubility in 

Neroli. 

power at ! 

: 16“ c. ; 


I cent, ^cohol at 

; 20" C. 

|of Petit* 

; grain. 

power at 

15" 0. 

1 80 per cent, 
alcohol. 


+ 312 ' 

1-474 at 18° 

( 2 in 3*1 

1 

- 5*54 

2 in 2 

2 

+3-67 

1-476 „ 18° 

i 2 „ 2-9 

, 2 

-5*12 

2 „ 2-0 

3 

+ 215 

1-473 „ 20° 

I 2 .. 2-6 

; 3 

-6-15 

2 .. 2-1 

4 

+ 8-18 

1-473 „ 20° 

2 „ 2-9 

i 4 ■ 

-6-67 

2 „ 2-2 

5 

+ 403 

1-473 „ 20-5° 

1 2 „ 2-9 

: 5 : 

-5-33 

2 „ 2-1 

6 

+ 3-42 : 

1-473 „ 20° 

1 2 3-1 

i 6 1 

- 4-45 

; 2 „ 2-1 

7 

+ 1-42 ' 

1-470 21° 

! 2 „ 2 6 

7 ' 

-6-00 

■ 2 2-1 

8 

+ 8-54 i 

1-472 „ 20° 

i 2 „ 2-7 

;l 8 ! 

- 5-46 

2 „ 2-2 

9 

+ 406 1 

1-474 „ 19-5° 

insoluble 

1 

. . 1 




The rotatory power which, contrary to what might be expected from Tiemann 
itind Semmler’s researches, is dextro-rotatory, can thus afford a valuable indication of 
the purity of neroli oil, the dextro-rotation being increased by an addition of oil of 



THE ANALYST. 


101 


lemon, orange, or bergamot, and reduced by eseence of petit-grain. Tbe solubility in 
alcohol increases with the age of the oil. The insoluble sample (9) was a mixture of 
different specimens distilled in 1897. A farther difference between the two oils is 
that neroli contains a large proportion of a dextro-rotatory fraction distilling at about 
179"* C., whereas in the first distillation of petit-gi*ain no fraction is obtained near 
that temperature. 

For a determination of the esters, from 2 to 3 grammes of the oils were heated 
on tbe water-bath for thirty minutes with semi-normal alcoholic potassium hydroxide, 
the residual alkali titrated, and the amount corresponding to the esters expressed as 
linalol acetate, C]oH] 70 CO.GH 3 . The following results were thus obtained : 

Pbkcentage of Estebs as Linalol Acetate. 

No. of BAtnple 1. 2. 3. 4. 6. 6. 7. 8. 9. 

Essence of neroli 14*4 101 18*0 16*8 13-4 15-1 16*7 121 14*5 

Essence of petit-grain 54*9 55*9 60*7 59*2 69*6 51*5 61*1 63*7 — 

Oil of bergamot contains about 38 per cent, of esters, and an addition of it to 
neroli would also be shown by the increase in the quantity thus determined. 

Since both the oils lost their odour on saponification and acquired that of linalol, 
the authors consider that their characteristic perfumes are due to the different 
natures of the esters, the alcoholic constituents of each being apparently identical. 

C. A. M. 

The Composition of Oil of Thyme. H. Labbe. (Bull. Soc. Chim,, 1898, xix., 
10094011.) — On treating 500 grammes of essential oil of thyme with aqueous 
solution of potassium hydroxide, the author obtained 160 grammes of thymol. The 
substances insoluble in the above solution were washed, dried, and fractionally 
distilled, the following fractions being obtained: Between 155® and 158“ C., about 
83 grammes ; 165®-169“, about 67 grammes ; 174®-177“ about 70 grammes *, 180“-184®, 
about 30 grammes ; 195®-200®, about 15 grammes ,* 200“-215®, about 28 grammes. 

The portion distilling between 155® and 158“ was a hydrocarbon, which from 
the melting-point of its nitroso-chloride (106 *5“) was proved to be dh^nct from 
pinene, the presence of which was noted by Schimmel and Co. in thyme oil 

The second fraction (165® 169“) had tbe same boiling-point as menthene, with 
which substance it was identified by the melting-point of its nitroso-chloride 
(113“-113'5“), and by the fact that on oxidation with permanganate it yielded 
cymene. 

The fraction which distilled over between 174® and 177® had the characteristic 
odour of cymene, and like that substance yielded terephthalic acid on oxidation. 
The fourth fraction (180®-184® C.) also had the odour of cymene, and yielded the 
same oxidation products. Hence, the author considered it probable that the third 
and fourth fractions consisted of a mixture of different cymenes boUing at from 
174®.184® C. 

The next fraction (195®-200®) was identified as linalol by its odour, and by being 
converted into {^raniol on heating in a sealed tube at 150® C. with an equal volume 
of acetic anhydride. 



THE ANALYST. 


Wi 

In the fraotion boiling between 200" and 215" C. l)orn^l was identified by 
Schimtnel and Go's, method of oxidizing it to oamphor by means of bichromate. 
The nature of the residue was not determined. 

Prom the results of his determinations the author gives the following as the 
percentage composition of oil of thyme : Thymol, 30 ; hydrocarbon (156"-168"), 17 ; 
menthene, 15 ; cymene, 21 ; linalol, 5 ; bomeol, 8 ; residue, 4. 

He points out that the valuation of the oil should not, as is customary, be 
based solely on the proportion of phenols which it contains, since the other 
compounds, such as linalol and borneol, have also pronounced odours, which 
contribute to and modify the perfume of the essential oil. C. A. M. 

On the Estimation of Glucose. Maquenne. {Bull. Soc. Chim.^ 1898, 
xix. 926.) — The author simplifies Lehmann’s method of determining glucose by 
titrating the unreduced copper, and by having a large excess of sulphuric acid in the 
liquid which obviates the filtration. Ten c.o. of Fehling’s solution (Pasteur's formula) 
are mixed with a quantity of the glucose solution containing less than 50 milligrammes, 
and water added so that the total volume of the liquid is exactly 30 c.c. The whole 
is then rapidly heated, boiled for two minutes, cooled, and after the addition of 
20 c.c. of dilute sulphuric acid (1 : 1) and 10 c.c. of a 10 per cent, solution of potassium 
iodide, titrated with 2 per cent, thiosulphate, using starch as indicator. 

The difference between the number of c.c. required by the original Fehling's 
solution and by the liquid after titration gives the amount corresponding to the 
glucose. 

The following table gives the volume of the thiosulphate solution corresponding 
to known quantities of saccharose inverted by the ordinary method. 


Sugar, milligrammes. 

Thioroipbate, o.c. 

Sugar, milligrammes. 

Thiosulphate, c,e. 

2-5 

0-90 

30 

10-95 

5 

1-80 

35 

12-70 

10 

3-75 

40 

14-45 

15 

5-65 

45 

16-15 

20 

7-45 

i 50 

17-80 

25 

9-20 

1 

C. A. M. 


Test for Albumin in Urine. W. C. Alpers. {Anicr, Journ. Pharm,, 1898, Ixx. 
449-451.)— The test for albumin consists in acidifying the urine with hydrochloric 
acid, and adding an equal volume of a 1 per cent, solution of mercury succinimide. 
In the presence of as little as 1 part of albumin in 150,000, a white cloudiness is 
obtained C. A. M. 

The Influence of Food Preservatives on Digestive Enzymes. H. LefOuann. 
{Journ. Franklin histit., 1899, cxlvii., 97-108.) — The enzymes used in the author's 
experiments, wjiich had reference principally to the digestion of starch, were : Malt 
diastase (Merck) ; pancreatic extract (Parke, Davis and Co. ) ; peptenzyme, a preparation 
containing all the digestive ferments of the alimentary tract (Bead and Gamiek); 
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and papain, the enzyme of papaw sold under the name of **caroid.’' In each 
experiment 50 o.c. of a freshly-prepared solution of arrowroot-starch (10 grammes 
per litre) were used. 

The following results were obtained in a series of experiments with takardiastase 
11 milligrammes of the enzyme and 50 milligrammes of the preservatives being used 
in each case, and the solutions, diluted to 150 c.c. after the digestion : 

1. Salicylic Acid : Showed starch reaction strongly, and only traces of sugar ; 
138 c.c. of the solution did not reduce 10 c.c. of copper solution (equivalent to 
0*046 gramme of dextrose), 

2. Sodium Benzoate : No starch present ; much sugar formed. 

3. Saccharin : Much starch present ; traces of sugar. 

4. Boric Acid : No starch present ; much sugar formed. 


No sugar formed. 

Much sugar formed. 

No sugar formed. 

Much sugar formed. 

No sugar formed. 

Much sugar formed. 

Trace of sugar formed. 
Much sugar formed. 

Saccha . in small quantities (10 milligrammes) interfered with the digestion 
of starch 1 taka-diastase (10 milligrammes), by papain (20 milligrammes), and to a 
lesser extent by peptenzyme. Formalin (3 c.c.) did not affect taka-diastase (11 milli- 
grammes), but 1 c.c. had an injurious effect on pancreatic extract (1 c.c.). 

From the results of these and similar experiments which are given in tabular 
form, the author has arrived at the following general conclusions: Beta-naphthol is 
injurious to malt diastase, but does not seriously affect the starch-converting capacity 
of the taka-diastase or pancreatic extract. Boric acid, borax and boroglyceride,^ 
interfere but little with either starch or proteid digestion. Salicylic acid interferes 
with the action of most of the enzymes, especially those that convert starch, but 
does not seriously affect proteid digestion. Sodium benzoate has no appreciably 
injurious influence on any of the enzymes. Sodium fluoride interferes but little with 
the digestion of starch, but sodium silicofluoride has a considerable influence on 
pancreatic extract. 

In the author’s opinion, if the use of any preservative is to be permitted in 

food, boric acid and sodium benzoate are the least objectionable, since they appear 

to have less tendency to disturb the digestive functions than the other preservatives 

commonly employed. C. A. M. 

* 

BBtimation of Hiuaiu in 8oiL C. Asohmann and H, Faber. {Chem, Zeit.y 
1899, xxiii., 61.) — This process depends on dissolving the humic acid in alkali, 
and titrating the liquid with permanganate. Solutions required ; Sodium hydroxide 


With pancreatic extract eolation •the results were : 



MiUigramiiieB. 

Pancreatic 
Bolutiuu, c.c 

Salicylic acid . . . 

50 

1 

Sodium benzoate 

50 

1 

Saccharin 

50 

1 

Boric acid 

50 

1 

Salicylic acid . . . 

50 

3 

Sodium benzoate 

50 

3 

Saccharin 

50 

3 

Boric Jid 

50 

3 
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&0 grammes per litre ; permanganate^ 0*32 gramme of the potassium salt per litre ; 
oxiJic acid, 0*63 gramme per litre ; 1:6 sulphuric acid. To standardize the reagent, 
the strength of the oxalic acid must first be ascertained in terms of the perman- 
ganate. 0*125 gramme of pure humic acid (Merck) is dissolved in 500 c.c. of water 
with the aid of sodium hydroxide. To 5 c.c. of the solution and 100 c.c. of water 
permanganate is added until the colour remains constant ; after five minutes 10 c.c. 
of oxalic acid are added, and the end-point of the reaction is determined in the 
usual manner by titrating the excess with permanganate. In carrying out the 
actual analysis, 25 grammes of air-dried, finely sieved earth are heated for an hour 
on the water-bath with 100 c.c. of the sodium hydroxide solution. The solution is 
removed by decantation and the insoluble matter treated similarly several times. 
The liquid is finally diluted to 510 c.c. (allowing 10 c.c. for the deposit), and after 
standing some days to clarify (filtration h to be avoided), is ready for titration, 
5 c.c. being manipulated exactly as above. In order to obtain accurate results, 
the proportion of humic acid present in the extract should not greatly exceed that 
employed during the standardization of the permanganate, a point which can be 
settled by comparison of their resj>ective colours, and adjustment of the volume of 
the solution obtained from the soil. 

As examples of the amount of humic acid in various soils, the following may bo 
quoted : 


Ter cent. 

Good garden mould ... ... ... ... 1*87 

Highly manured hotbed ... 5*5 — 11*5 

Forest earth, upper layer ... ... ... 0*88 

,, ,, subsoil 0*3 

Soil from tan-pit, upper layer 1*25 

,, ,, underground ... ... 0*44 

Field earth, extremes ... ... ... 005 — 1*7 

,, ,, average 0*5 — 0*7 


F. H. Jj. 


Combustion of Mixed Gases containing Carbon Monoxide, Methane, and 
Hydrogen. L. M. Dennis and C. G, Hopkins. {Zeits, anorg, Cliein., 1899, xix., 
179.) — The authors remark that there are objections to all processes for the analysis 
of gaseous mixtures which depend on absorption of hydrogen with palladium or of 
carbon monoxide with cuprous chloride; and they fall back on the old explosion 
methods, so modified by the aid of suitable apparatus as to avoid liability to exces- 
sive pressure, which may cause the formation of oxides of nitrogen, if not actual 
danger to the operator. The apparatus which they have adopted resembles that of 
Winkler, and is shown in the accompanying illustrations. The rubber cork a 
(Fjg. 1) carries a glass tube b open at both ends, in which a copper wire c, 3 mm. 
thick, is held air-tight by a rubber ring. The second copper wire, 1*5 mm. in 
diameter, is pushed through the cork and twisted round the glass tube till it reaches 
the top of c ; and a platinum spiral d, of twenty or thirty coils, 2 mm. in diameter, 
made of wire 0*25 ram. thick, the ends of which are wrapped round the copper 
conductors, forms the source of heat. The general arrangement of the apparatus is 
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explained by Fig. 2: o, o are clips ; ^ is a screw clamp. The measuring vessel is an 
ordinary Hempel burette fitted with a water-jacket. F is a means of varpng the 
resistance, so that d may be kept at the desired temperature. The sealing liquid 
is mercury which bears a drop 
of water on its surface to insure 
perfect saturation. The volume 
of gas operated on is selected 
so that neither it, nor the neces- 
sary oxygen, nor the residue 
after explosion, shall exceed 
100 c.c. The pipette is filled 
with mercury by opening tj 
and raising the reservoir, then 
closing y and applying a 
vacuum pump to t till the air 
in h is extracted. A measured 
quantity of the sample is intro- 
duced, and a known excess 
of oxygen brought into the 
burette, which are both kept 
at about atmospheric pressure, k is closed, the burette-reservoir is raised to 
such a position that the mercury shall eventually fill the burette entirely without 
passing over into the pipette. Electrical connections are then made, the spiral 




KiGtujK 2. 


heated to redness, 
0 , 0 are opened, 
and h is cautiously 
unscrewed till the 
oxygen flows into 
the pipette at about 
10 or 20 c.c. per 
minute. The exact 
speed is chosen so 
that the spiral re- 
mains incandes- 
cent, and it needs 
to be increased in 
inverse proportion 
to the molecular 
weight of the ma« 
terial examined. 


The combustion 


proceeds quietly without flame or explosion ; but if pure hydrogen be under treat- 
ment, it is necessary, owing to the excessive contraction, to employ a mixture of 
oxygen and air, and also to diminish the force of the current as the operation 
proceeds, lest the platinum melt in the final atmosphere of oxygen and nitrogen. 
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Mixtures of hydrogen, methane, and nitrogen were prepared from ordinary eoai- 
gas by absorbing the heavy hydrocarbons in fuming sulphuric acid, the oxygen in 
alkaline pyrogallol, and the carbon monoxide by double treatment with cuprous 
chloride. A known volume (60 to 67 c.c.) of the gas was then burnt with a known 
amount of oxygen, the residual volume was noted, the carbon dioxide absorbed by 
potassium hydroxide, and the final residue measured. Five successive tests showed 
from 56*4 to 56-6 (mean 56-44) per cent, by volume of hydrogen, and 39*9 to 40*0 
(mean 39*94) of methane ; corresponding experiments with 12 c.o. in a Hempel 
pipette giving 55*85 of hydrogen and 41*10 methane. Mixtures of hydrogen, carl>on 
monoxide, methane, and nitrogen similarly prepared yielded equally satisfactory 
results, the greatest variation from the average proportion of hydrogen being 0*37 per 
cent, when analysing a mixture containing 63-7 per cent. 

In the latter case the process is carried out as follows : A measured volume of 
the gas is burnt with a measured excess of oxygen, the residue is driven over into 
the burette and measured, the carbon dioxide is removed by potassium hydroxide, 
and the volume again noted. A known amount of hydrogen is introduced into the 
pipette, the current is again started, and the remaining mixture of nitrogen and 
oxygen forced back gradually until all the gas is in the combustion pipette once 
more. From the amount of contraction which then occurs the excess of oxygen 
can be calculated, and the ditference between this figure and the original quantity 
of oxygen employed gives the volume of oxygen actually used in the first com- 
bustion. By means of these data the composition of the gaseous mixture may be 
deduced thus : V = the original volume of the sample ; K ~ the contraction during the 
(first) ^‘explosion”; 0 = the volume of oxygen required to oxidize V; CO^-the 
volume of carbon dioxide already determined : 

1. H-K-0. 

2 . = 

3 

3. CH^ = CO.,-CO. 

4. N = V-(H + CO + Cn,), or, 

5. CO = CO,- CH,. 

6. CH. = 2K - CO,-3il_ 


Id the absence of nitrogen, these formulae may be substituted : 

7. H^V-COa- 

CO, + 3V-2K 
3 

2CO., + 2K-3V 

' 3 


a CO= 

9. = ' 


F. H. L. 
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The Calculation of the Calorihc Power of Coal from Analytical Data. 

D. De Paepe. (Bull de VAsa, beige, , 1898, xii,, !279>302.) — The author has studied 
the varipus methods of calculating the calorific power of coal, comparing the results 
with actual calorimetric determinations. He has obtained good results by Mahler^s 
formula {Bull, de la Soc. d'encour, pour Viiid,, 1892, vii., 358) : 

P = 8140C + [34-500H-- 3000(0 + N)], 

in which P represents the calorific power, and C, H, 0 and N the respective per- 
centages of carbon, hydrogen, oxygen and nitrogen. This method, however, has the 
drawback that elementary analysis is too tedious and delicate for ordinary technical 
analytical work. 

E. Goutal {Bev, de Chim. ind,^ 1896, vii., 65) has proposed the following formula 
as being more readily applicable : . 

P-8150C+.4K 
100 " 


in which P represents the calorific power ; C, the percentage of fixed carbon ( = coke 
— ^ash); M, the percentage of volatile matter (^100 — [coke-f water]) ; and A, a 
co-efficient which varies with the amount of volatile matter: viz., /I =13,000 for 
Mrz2 to 15; .4 = 10,000 for Af= 15 to 30; ^=9,500 for il/=30to35; andyl=9,000 
for 35 to 40. 

According to the author’s experiments, the results obtained by the use of this 
formula agree well with those calculated by Mahler’s formula, or actually determined, 
if the following values for A are substituted for those given by Goutal. Where M' is 
used to represent the amount of volatile matter calculated on the coal supposed to 
be deprived of its water and ash, M' = lOOilf 

(MVC) 


.4 = 14,OOOfor 3r = 2 to 12 
= 12,000 „ =12 to 17 

= 11,000 „ =17 to 24 

= 10,200 „ =24 to 30 


.4 =9,400foritf ' = 30 to 35 
= 8,000 „ =35 to 38 

= 7,900 „ =38 to 40 

= 7,600 „ =40 to 50 


The accuracy of the calculations with the modified formula is illustrated by a long 
series of tables, of which the following, giving its application to the analytical results 
of Noyes, McTaggart and Graver (Analyst, xxi., 22), may l>e quoted. 


Coal. 


, Calorific Power • Calorific Power 

calculated by ' determined with i Percentage 

Qoutal's modified! Hempel’s calori- ' Difference, 

formula. | meter. 


1. New Pitsbargh, A 

6,288 

6,176 

+ 113 

+ 1-86 

2. New Pitsburgh, B 

6,502 

1 6,415 

+ 87 ! 

+ 1-36 

3. Lancaster 

6,694 

6J03 

—7 

-^0*10 

4. Brazil 

6,721 

6,846 

—125 

-1-90 

6. Shelbnm 

[ 6,492 

6,532 

—40 

—0-60 

6. Shop 

6,823 

6,806 

+ 17 

+ 0-30 


C. A. M. 



108 


THE ANALYST. 


INORGANIC ANALYSIS. 

fileotrolytio Estimation of Tin in Tin Ores. E. B. Oampbell and 
E. 0, Oh^pion. (Joum, Anter. Chem, Soc,, 1898, xx., 687-690.) — One gramme 
of the fmely-powdered ore is treated with sodium carbonate and sulphur, in the 
usual manner. When cold the mass is dissolved in 40 to 50 c.o. of water, and 
filtered from the insoluble oxides and sulphides. The solution contains nearly all 
the tin in the form of sodium sulphostannata, and the small quantity left in the 
residue is fused as before and brought into solution. The united solutions are made 
weakly acid with hydrochloric acid, and the tin precipitated as tin sulphide. 
The liquid which contains the stannic sulphide in suspension is then boiled to 
expel the excess of hydrogen sulphide, and concentrated to about 75 to 80 c.c. 
Ten c.c. of hydrochloric acid (specific gravity 1*20) are added to the hot solution, 
and small quantities of sodium peroxide stirred in until the tin sulphide is com- 
pletely converted into oxide and the solution has become clear. The liquid 
is boiled two or three minutes, filtered from the sulphur into a large platinum 
dish, and the residue washed with hot water. Ammonia is added to the solution 
until a permanent precipitate results, and then 50 c.c. of a 10 per cent, solution of 
ammonium oxalate, and the clear liquid is electrolyzed over night with a current of 
N = 0*10 A and 4 V. When the tin has been completely precipitated the 
deposit is washed with water and alcohol and dried at 80 to OO"" C., and the dish 
weighed. 

The deposit is finally dissolved off the basin with dilute hydrochloric acid, and 
the weight of the washed and dried platinum basin determined. C. A. M. 


lodometrio Estimation of Gold and Platinum. H. Peterson. {Zeits. anonj, 
Chem., 1899, xix., 59.) — The De Haen process for the determination of copper 
(Fresenius, Quant AiiaLy i,, 335), which depends on the addition of an excess of 
potassium iodide to a solution of copper free from any substances capable of decom- 
posing the reagent, and titrating the liberated halogen by means of thiosulphate, is 
equally available in the case of gold and platinum. With the latter, the dark 
reddish-brown liquid produced when a strong solution of iodide in excess is mixed 
with the double platinic chloride should be treated with standard thiosulphate 
(without starch) till the colour changes to a pale' lemon yellow ; 1 atom of platinum 
corresponding to 2 molecules of thiosulphate. Gold is similarly treated in the 
presence of starch ; but, as an intermediate reaction takes place between the aurous 
iodide and part of the reagent yielding the compound NaAuS^Oj,, 1 atom of gold 
corresponds to 3 of thiosulphate. Both methods should be useful where only small 
amounts of the respective metals have to be estimated ; and in many instances 
cupellation of gold samples may thus be avoided. F. H. L. 

Qualitative Separation of the Platinum Metals. F. Mylius and B. Diets. 
(Ber., 1898, xxxi., 3191.)— The following process is published as an appendix to an 
article on the characteristics and purity of the several platinum metals now mat 
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with in oommeree ; it does not profess to give absolutely complete separations, but 
is the simplest that can be devised. The amount of material operated upon should 
contain about one gramme of the platinum metals ; and beside gold and mercury^ 
the common metals may be present in the neutral or acid solution as chlorides. 
Platinum alloys may he run down with lead, which converts iridium and 
ruthenium into an insoluble form, leaving the others soluble. The solution, mixed 
with nitric acid, is distilled in a retort and the vapours led into caustic soda. If the 
liquid becomes yellow, osmium may be present, and can be identified by the odour 
of its tetroxide on addition of hydrochloric acid, or by the production of its brown 
sulphide when the acid liquor is warmed with thiosulphate. The cold residue from 
the retort is extracted, three times if necessary, with a little ether. Should this 
become yellow, gold is indicated (chromic acid also gives a colour varying from 
yellow to blue, and ferric chloride may equally tint the ether), and may be tested for 
with ferrous sulphate, etc. The residual solution is treated with ammonium acetate, 
and boiled for several hours with formic acid under an inverted condenser in order 
to throw down the noble metals. The precipitate is filtered off, washed with acetate 
solution, dried and ignited in a porcelain boat in a stream of hydrogen. Mercury 
yields the well-known metallic sublimate. The residue is extracted with warm HCl 
(to remove traces of tin and other heavy metals not reduced by the formic acid), 
dried, mixed with common salt, heated as before to dull redness in a current of 
damp chlorine, and the product leached with water. Any insoluble matter must be 
repeatedly submitted to the same process ; should any portion resist the chlorine, it 
’must be further examined for iridium and ruthenium. To the aqueous solution from 
the ignition in chlorine, saturated ammonium chloride is added as long as a precipitate 
(B) falls, which should consist of Pt, Ir, and Ku ; Bh and Pd remaining theoretically 
in solution (A). If dark in colour, (B) is dissolved in warm water, treated with 
hydroxylamine hydrochloride, cooled, and precipitated again with ammonium chloride. 
The deposit is recrystallized twice, if necessary, and identified as platinum under the 
microscope. The hydroxylamine converts the bichlorides of Ir and Bu into sesqui- 
chlorides ; their solution is evaporated to dryness, ignited in hydrogen, and fused 
with nitre and potash in a silver crucible. The melt is attacked with water and 
separated by decantation into a blue-black residue (C) and a solution (D). (D) is 

saturated with chlorine, and distilled from a retort as long as the vapours are 
coloured into weak alcohol containing HCl, A yellowish-brown colour indicates 
ruthenium, which, volatilizing as tetroxide, now exists as chloride. Its presence may 
be corroborated by rendering the liquid ammoniacal and adding thiosulphate : a 
strong red-violet colour is produced. (C) is washed, dried, ignited with salt and 
chlorine, and taken up in water ; iridium yields a dark-brown solution, from which 
ammonium chloride precipitates the double salt. (A) is slowly evaporated with 
excess of ammonia, and the residue crystallized from weak cold ammonia; any 
insoluble matter, consisting generally of Bu, is removed by filtration. Rhodium 
separates as yellowish crystals of Bh(NHs)gCl3, soluble in hot, strong sulphuric acid 
with a yellow colour. (It should be noted that ignition with salt and chlorine gives 
a pink aqueous extract, from which Bh is not thrown down by NH4CI in ^lute 
solution, o/. A and B above.) The ammonisical filtrate is acidified with strong HCl 
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VifUtn' palladium falls as Pd(NH 8 ) 2 Cl 2 . It is purified by ignition in hydrogen, solution 
ih nitric acid, evaporation, dissolution in water, and precipitation with merourio 
cyanide. ^ 

Setimation of Manganese by means of Potassium Permanganate. F. W. Daw. 
(Chemical News, vol. Ixxix. [2048], p. 25.)— To obviate the sources of error usually 
present — non-elimination of organic matter, excessive use of zinc oxide, and standard- 
ixdng the reagent against iron instead of manganese — the author proposes the following 
method ; 0*5 gramme of spiegel or ferro-manganese — together, in the latter case, with 
0*4 gramme of pure iron wire — is dissolved in 30 c.c. of hydrochloric acid (the iron 
being oxidized with a little nitric acid), and 15 c.c. of 50 per cent, sulphuric acid added. 
Alter evaporation until a copious disengagement of acid fumes ensues, the sulphates 
are taken up with water and the solution made up to about 500 c.c. The acid is then 
partly neutralized with sodium carbonate, and the iron thrown down by a gradual 
addition of zinc oxide, a large excess being avoided. The whole is boiled up, and, 
without filtering, titrated with permanganate solution (10 grammes per litre, stand- 
ardised against ferro-manganese of known composition). 

In estimating the manganese in the standard sample, the author precipitates with 
bromine and ammonia, and weighs as mangano-manganic oxide. Silica and metallic 
oxides are removed by dissolving in hydrochloric acid, adding ammonium acetate, 
and passing hydrogen sulphide, the weight of the resulting precipitate, after ignition, 
being deducted from the result of the first weighing. C. S. 

Separation of Cerium from Lanthanum and ‘\Didymium.’' P. Mengel. 
{Zeits. anorg, Chem,, 1899, xix., 67.)— The author has investigated the reactions of 
the cerium group of metals singly and in combination, studying their behaviour when 
ignited in the air, and using specially prepared and purified specimens of cerium 
salts or artificially made mixtures of cerium oxides with those of lanthanum and 
didymium.” He finds that of all the oxidizing agents hitherto proposed for the 
isolation of cerium, sodium peroxide is the most convenient ; it is available in all 
cases, and gives the largest yields. When the various oxalates of this group of 
metals are strongly ignited together, the whole of the cerium is converted into 
dioxide. When a mixture of the oxides of lanthanum and didymium is heated to 
400“ or 500“ C., it takes up oxygen and becomes brown in colour ; at a white-heat 
the surplus oxygen is expelled, and the colour changes to gray. But if cerium be 
present simultaneously, this decolorization does not occur; for a definite hrown 
compound of cerium dioxide and praseodymium peroxide (Pr^O^) is produced 
which is permanent at high temperatures. For this reason processes for the deter- 
mination of cerium that depend on oxidation followed by ignition are incorrecti and 
only give approximate results when but little praseodymium occurs in the sample. 

P. H. L. 

The Separation of Bubidiiim and Csssfaih. A. Lemoine. {BuU. de l%te» 
%elger 1898, xii., 344-847.) — A usual method of sepcurating these met^s conaistB in 
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treating the mixed carbonates with absolute alcohol, which dissolves cassiom 
carbonate, leaving rubidium carbonate, which is nearly insoluble. Various methods, 
have been proposed for converting the chlorides into carbonates, but the author 
finds the following the most simple and rapid : The residue of chlorides is warmed 
for some time on the water-bath, with frequent stirring, with an excess of silver 
carbonate suspended in water. The liquid is filtered, the precipitate washed with 
cold water, and the filtrate containing the rubidium and csBsium as * carbonates 
evaporated to dryness and treated with alcohol in the usual manner. 

C. A. M. 

Copper as a Reagent for Folysulphides in Ammonium Sulphide. T. Chan- 
delon. {Bull, de VAss. bel^ge, 1898, xii., 277.) — On introducing a strip of bright 
copper into a solution of ammonium sulphide free from polysulphides, the metal 
remains bright for several days, whereas if only a minute quantity of a polysulphide 
be present it becomes black within a few hours. By means of this reaction the 
author has found that traces of polysulphides are formed when a dilute solution 
of ammonia is saturated with hydrogen sulphide. He has proved that the blacken- 
ing of the copper is not due to any excess of hydrogen sulphide in the liquid, a 
saturated aqueous solution having no action on the ‘metal, at least during the first 
hours of contact. C. A. M. 

Copper as a Reagent for Tetrathionates in Sodium Thiosulphate. 
T. Chandelon. (Bull, de VAss. heUje, 1898, xii., 277-279.) — On treating metallic 
copper with a solution of a tetratbionate there is an immediate abundant deposit of 
copper sulphide, with the formation (probably) of tri- or penta-thionate, or perhaps 
a mixture of the two. By means of this reaction it is possible to detect traces of 
tetratbionate in a solution of thiosulphate. From an B per cent, aqueous solution 
of sodium thiosulphate sold as “chemically pure” the author obtained a very 
adherent deposit on the copper Avithin twenty-four hours. G. A. M, 

APPARATUS. 

Apparatus for the Employment of Sulphuretted Hydro- 
gen. C. Graebe. {Ber., 1898, xxxi., 2981.) — Attention is called 
to the advantages, both on the score of purity of the laboratory 
atmosphere and economy in raw material, accruing from the 
adoptibn of closed vessels for the treatment of liquids with this 
reagent. A convenient form of flask is shown in the annexed 
sketch; it is constructed of such dimensions that the solution 
only fills it about half-way. The supernatant air is driven out 
before the stopper is fully inserted, and then the gas simply 
passes into the vessel at the rate it is absorbed ; the operation 
may thus be left over night, or can be hastened by periodical 
agitation. F. H. L 
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Apparatixs for Bifttillation in High* Vacua. L. T. 0, Sohey. (Chem. Zeit, 
1899, xxiii., 61.) — This apparatus, illustrated in the aocompanying sketch, is desigpied 

for distillations in vclcuo with the aid of 
a water and mercury pump. As will be 
seen, it has only one rubber connection. 
The long'uecked flask is charged through 
a tube funnel, and the opening is then 
sealed ; at the end of the distillation a 
piece of rubber tubing is slipped over the 
point, which is broken to allow dry air to 
enter. The flask is heated in an air-bath, 
the temperature of which alone is noted. 
The receiver is cooled with an ioe-jacket. 
When the distillate has been collected, the 
lower bulb is cut off or removed by fusion. 
By joining a fresh bulb in the same place, 
the whole apparatus is ready for use again, and can be employed as long as suifleient 
neck remains to the distilling flask. It is convenient to use two similar apparatus, 
one being at work while the other is mended and fillod. F. H. L. 




An Automatic Reservoir Pipette. H. Qbokel 
{Zeits, amfeu\ Cheiii,, 1899, 10.) The construction o 
this apparatus is shown by the annexed diagram. The 
stopcock h has two parallel holes, and also a groove c 
which serves for the admission of air when the pipette 
B is being emptied. Care must be taken that no liquie 
(or water when the pipette is washed) passes into a 
otherwise the pipette works quickly and acouratel)) 
It is made in various sizes by Alt, Bberhardt, and Jagei 
of Ilmenau. P. H: L. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The monthly meeting of the Society was held on Wednesday evening, April 12, in 
the Chemical Society's Booms, Burlington House, the President, Mr. W. W. Fisher, 
M.A., occupying the chair. 

The minutes of the previous meeting were read and oonllrmed. 

Certificates of proposal for election to membership in favour of the following 
candidates were read for the second time : Julian L. Baker, F.I.C. ; Herbert Edward 
Burgess ; Louis Charles Deverell ; Julius Lewkowitsch ; F. R. O’Shaughnessy ; 
Arthur Marshall ; and Edward T. Shelbourn ; and in favour of the following 
candidates for the first time : Edward Halliwell, F.I.C,, Analyst to the West Biding 
of Yorkshire Rivers Board, Wakefield ; Arthur John Starey, assistant to Mr, Lawrence 
Briant, London ; and WilUain Lincolne Sutton, F.I.C., Public Analyst for West 
* Suffolk, East Suffolk, and the boroughs of Norwich, Ipswich, and Bury St. Edmunds. 

The following were elected members of the Society : Percy T. Adams, Arthur 
French Angell, John B. Ashworth, Alfred Joseph Bull, Charles Crocker, John S. 
Ford, C. A. Hackman, Norman Leonard, J. F. Liverseege, Richard Murray, G. E. 
Scott-Smith, W. P. Skertchly, Harry Metcalfe Smith, Lionel W. Stansell, and 
W. Northfield Yarrow, 

The President (Mr. Fisher) said that the Council had been considering the 
Sale of Food and Drugs Bill recently introduced in the House of Commons by 
Mr. Walter H. Long (President of the Board of Agriculture), the Solicitor-General, 
and Mr. T. W. Russell, and had thought it advisable to make some representation to 
the President of the Board of Agriculture, and to bring before him in a definite way 
the views of the Society of Public Analysts. In the forefront of the interview which 
Mr. Long had accorded to the representatives of the Council was placed the strong 
feeling which the Council held that there was a necessity for the establishment of 
what had been termed a Standing Departmental Committee or Court of Reference. 
The Bill provided that the Board of Agriculture should, after such inquiry as it might 
deem fit, issue regulations having relation to certain agricultural products. It was 
represented to Mr. Long, on behalf of the Council, that they would still desire to see 
a wider and more comprehensive body established, failing which it was suggested that 
the Local Government Board should have equal powers with the Board of Agri- 
culture to confer with a strong scientific body in reference to other articles of food 
and to drugs. Mr. Long did not make any distinct promi^ on this matter^ but it 
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migbt iairly be said that he received the Counoirs representation sympathetioally. 
Xa addition to the provision which the Bill contained|Hhat the Board of Agriculture 
should decide what proportions of extraneous matters were to be permitted in certain 
articles of food, the Council asked that the subject of preservatives should be 
definitely mentioned, A suggestion was made with the object of rendering clause 8, 
which dealt with the admixture of butter-fat with margarine, more clear and definite 
in meaning ; and also that there should, if possible, be embodied in the Bill definitions 
of skimmed and separated milk in terms of the percentages of residual fat which they 
respectively contained. Other suggestions were offered by the Council respecting 
the effect of the time limit of twenty-eight days in proceedings against the giver of a 
warranty ; the reference of samples to the Commissioners of Inland Revenue ; the 
form of certificates ; and the embodiment in the Bill of some definition by which 
the word ** food might be made to apply to articles which, although not themselves 
strictly of the nature of food, were used in the preparation or flavouring of food. 

The following papers were read : On a recent Ginger Case,’' by B. J. Bevan, 
Bernard Dyer, D. Sc., and Otto Hehner; *<The Composition of Milk and Milk 
Products,’* An Attempt to compute mathematically the most Probable Limits for 
Milk,” and a Note on the Estimation of Ether and Alcohol when mixed with 
Petroleum Ether and other Solvents,'* by H. Droop Richmond ; The Estimation of 
Pat in Milk, using Petroleum Ether as a Solvent,” by H. Droop Richmond and 
C. H. Rosier ; and “ Notes on Milk Analysis, including the Molybdate Test for Cane 
Sugar,” by L. de Koningh. 

Mr. W. P. Skertchly exhibited a new form of distilling flask for use in water 
analysis. 


A METHOD FOR THE QUANTITATIVE SEPARATION OF ISOVALERIC 

AND ACETIC ACIDS. 

By Alfbbd C. Chapman, F.I.C. 

{Bead at the Meeting on November 2, 1898.) 

The quantitative separation of small quantities of isovaleric and acetic acids is not by 
any means a simple matter. The method of partial neutralization followed by distilla- 
tion is in this case practically useless, whilst the ingenious method of Duclaux, although 
affording an approximate determination of the proportions in which the two acids 
exist, does not affect their separation. When a solution containing the above two 
acids free from their homologues has been obtained, they may, of course, be estimated 
by neutralization with baryta, followed by a determination of the percentage of 
barium in the mixed salts. This indirect method is open to the objection that any 
failure to obtain the mixed barium salts in a pure and dry condition (by no means 
an easy matter) will introduce a very appreciable error into both determinations. 

Moreover, it is not, strictly speaking, a method for their s^aration. Havipg 
frequently had occasion to estimate the percentages of these two acids when present 
together in solution, and if possible to obtain them separately for purposes of further 
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idetttifiofbtion, I was led to mako experiments with this object in view. At the oistset 
it seemed likely that a difference of solubility of a metallic acetate and of the corre- 
sponding valerate in some solvent might offer the best chances of success. 

Sodium valerate dissolves fairly readily in a solution containing 99*5 parti^of 
acetone and 0*5 part of water, whilst sodium acetate is practically insoluble in that 
menstruum. The 99*5 per cent, acetone is, in fact, an excellent solvent from which to 
obtain pure sodium valerate in a crystalline condition. If the commercially pure 
salt is treated with a sufficient quantity of the solvent at its boiling-point and 
filtered, beautiful crystals having a pearly lustre separate from the filtrate on cooling, 
which can readily be filtered by the aid of a pump, and dried in a vacuum over 
sulphuric acid. The salt purified in this manner was used for the experiments 
described below. A determination of sodium showed it to be perfectly pure : 

Found, 18*46 per cent. Na. Calculated, 18*54 per cent. Na. 

It was in the first place necessary to determine the best conditions for the 
application of this method, and to ascertain with what degree of accuracy the separa- 
tion could be effected. Known weights of dry sodium valerate and anhydrous 
sodium acetate (both powdered) were transferred to a small flask and thoroughly 
mixed. The requisite quantity of the 99*5 per cent, acetone was then added, and 
the mixture heated just to its boiling-point for some minutes, a piece of glass tubing 
passing through a cork in the flask serving to prevent the loss of any appreciable 
quantity of the acetona The liquid was then passed through a small asbestos filter 
into a second small flask, and the residue in the first flask washed with a further 
quantity of the acetone in two successive portions. The acetone was then distilled 
off, the residue washed into a platinum dish, evaporated to dryness, treated with 
sulphuric acid, and weighed as sodium sulphate. The sodium acetate remaining in 
the first flask and on the funnel was then dissolved in water, and treated in a similar 
manner. From the weights of sodium sulphate obtained the amount of acetic and 
valeric acids can of course be easily calculated. 

In the following table some of the results obtained are given ; 



Taken. 



Found. 


Sod. Acetate. 

Sod. Valerate. 

Total. 

. SodTAcetate. 

Sod. Valerate. 

TotiJ. 

0122 gr. 

0*109 gr. 

0-231 gr. 

0-122 gr. 

0*106 gr. 

0*228 gr. 

0*124 gr. 

0-117 gr. 

0-241 gr.. 

0123 gr. 

0 -118 gr. 

0-241 gr. 

0-144 gr. 

0*093 gr. 

0-237 gr. 

0-143 gr. 

0-090 gr. 

0-233 gr. 

0 067 gr. 

0T04 gr. 

0-171 gr. 

0-066 gr. 

0-103 gr. 

0-169 gr. 

0-260 gr. 

0*260 gr. 

0-600 gr. 

0-246 gr. 

0-264 gr. 

0-600 gr. 

0-217 gr. 

0*238 gr. 

0-466 gr. 

; 0-217 gr. 

0-235 gr. 

0-462 gr. 

0-210 gr. 

0*145 gr. 

0-365 gr. 

i 0-211 gr. 

0-142 gr. 

0-363 gr. 


Potassium valerate is also soluble in 99*5 per cent, acetone, and can be obtained 
from it in pearly plates. Although potassium acetate is almost insoluble in that 
liquid, the potassium salts cannot be used for the purpose of separation by this 
merthod, as the valerate abstracts water from the solvent, and the acetate is converted 
into a party mass. 

Experiments were next made starting with the acids themselves. Aqueous 
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fM^ the two acids were prepared, and their strengths determined hy titration 

with standard alkali. 

The isovaleric acid used had a constant boiling-point of 176^ and yielded a 
Sodium salt containing the theoretical percentage of the metal. Definite volumes of 
these solutions were mixed and carefully neutralized with a solution of pure caustic 
soda. The fiask containing the solution of the mixed sodium salts was then connected 
with a condenser and the water distilled off under reduced pressure. In this way the 
slight loss of valeric acid which usually occurs when solutions of the metallic 
valerates are evaporated in contact with the air, was avoided, and the rate of 
evaporation was of course accelerated. The residue was dried in the air-bath at 100* 
for a short time, and then extracted with the acetone mixture. 

The success of the separation depends to a great extent upon the conditions 
under which the filtration of the valerate from the undissolved acetate is carried out. 
After many experiments I have found the following method to give the best results : 
A funnel is taken with a very long stem, which is passed through a cork in a small 
inverted bell-jar, filled with hot water for the purpose of keeping the solvent near its 
boiling-point during the process. A small plug of glass-wool is inserted in the upper 
part of the stem, and is then covered with a thin layer of fine asbestos, which should 
allow the solution to pass rapidly through. When the extraction is thought to be 
complete, it is well to dry the residue in the fiask in an air-bath for a few minutes, 
and to treat it with a further small quantity of the solvent. Owing to the slight 
solubility of the valerate in the acetone at temperatures much below its boiling-point, 
it is essential that it should be kept nearly at this temperature throughout the 
process. 

The following results were obtained : 



Taken. 



Found. 




Acetio Acid. 

Valeric Acid. 

Total. * 

Acetic Acid. 

Valeric Acid. 

Total. 

0102 gr. 

0-087 gr. 

0-189 gi-. 

0-104 gr. 

0-084 gr. 

0-188 gr 

0-102 gr. 

0-087 gr. 

0-189 gr. 

0-105 gr. 

0-081 gr. 

0 186 gr 

0-102 gr. 

0-087 gr. 

0-189 gr. 

0103 gr. 

0-084 gr. 

0-187 gr. 

0-157 gr. 

0-044 gr. 

0-201 gr. 

0*159 gr. 

0-041 gr. 

0-200 gr. 

0-153 gr. 

0-043 gr. 

0-196 gr. 

0-155 gr. 

0*040 gr. 

0-195 gr, 


The best ** commercially pure*’ acetone should be purchased, and allowed to 
stand over a considerable quantity of dry chloride of calcium for one or two days, 
that portion which boils constantly at l>eing separated and used for the prepara- 
tion of the acetone solution. 

The valeric acid determination is almost invariably a little low, owing to the 
impossibility of removing the last trace from the acetate by washing. This can 
always be detected by the odour, when sulphuric acid is subsequently added to the 
acetate. 

My thanks are due to my assistant, Mr. Dick, for the help he has given me in 
connection with this work. 

Discussion. 

The Pbesident (Dr. Dyer) said the process was one that would possibly be 
useful in the determination of small quantities of amyl alcohol in spirits. In the 
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malibod brought before the Society ixiaziy years ago by Dr. Dupr^, the amyl alcohol 
was fractionated from the spirit, and obtained ultimately along with some ethyl 
alcohol. It was oxidized, neutralized with barium carbonate, and, in the barium 
salt thus formed, the barium was determined, from which the valeric acid was 
calculated. 

Mr. Biohmond observed that ordinary fusel oil was a mixture of about equal 
parts of the active amyl alcohol and the iso-amyl alcohol, and would give a corre- 
sponding mixture of the two valeric acids on oxidation. It would be interesting to 
know whether or not the active .valeric acid behaved in the same way as the iso- 
valeric acid. Perhaps the author had made some experiments that would yield 
information on this point. 

Mr. Hkhnbr said he supposed that, as the molecular weight advanced, the 
sodium salt would become more and. more soluble. He inquired whether, in 
applying the method to other separations, the author would consider it necessary 
to use 99'5 per cent, acetone, or whether soznc weaker strength might be used ; and 
also how a lower acid, such as butyric acid, might be expected to behave under a 
similar process. 

Mr. Sevan asked how the author mamaged to hit upon 99*5 per cent, acetone, 
and whether the fractional percentage of water was essential. 

Mr. Chapman said that want of time had prevented his going beyond the 
immediate object of the investigation, which was simply the separation of*acetic and 
isovaleric acids, so that he could not at present say anything as to the behaviour of 
, active valeric acid, or of any lower acid. He intended, however, to continue the 
investigation, and to ascertain to what extent the process might be employed in 
determining fusel oil. Mr. Hehner’s suggestion as to the increased solubility of the 
sodium salt with the rise in molecular weight was doubtless correct. With regard 
to the solvent, he thought it probable that, in other separations, other strengths of 
acetone might be employed. It seemed curious that the presence of such a very small 
quantity of water should have such a marked effect ; but sometimes, he thought, 
insufficient importance was attached in analytical procedure to the influence on 
solubilities exerted by a small quantity of some third substance. 


CAPEB TEA. 

By John White, F.l.C. 

{Bead at the Meeting on March 1, 1899.) 

In the course of the last two years I have bad occasion to examine a considerable 
number of samples of tea, particularly of that variety distinguished by the name of 
caper tea, submitted to me under the Sale of Food and Drugs Act. Prior to this time 
I had always regarded tea of any description as an article which was sufOiciently 
supervised by the provision made for its analysis and inspection in bond before being 
distributed for sale. The Local Government Board returns evidence the fact that 
this amngementi has worked well ia the past, for although tea, and espeoiaUy ca|>ar 
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; found to be largely adulterated in the early days of the Food and DrUj^ 

dther by the addition of exhausted or foreign leaves, or by the introduction of 
a comparatively large proportion of extraneous mineral matter, in the year 1897» of 
408 samples of tea analysed by the Public Analysts of England and Wides, only one 
was certified to be adulterated. Further, it was stated in the Local Government 
Board Beport for 1897, that of 4,289 samples of tea analysed under the Act during the 
ten years ending with 1896, only four were condemned. 

In the Analyst for the present year (vol. xxiv., p. 30) a paper appears by 
C. Estoourt, in which he emphasizes the fact of the disappearance of adulterated 
eaper tea from the retail market, and quotes a report from the Gh)veniment laboratory 
containing the results of analysis of seven samples of caper tea, described as authentic 
samples out of bond. 

The following table gives the results obtained by me from samples of caper tea 
submitted under the Act between June, 1897, and January, 1899. These samples 
were not confined to any one particular district, but were collected from various parts 
of the county of Derby. The estimations were made upon the undried tea, and in 
nearly every instance the figures given represent the mean of three or four separate 
determinations. The results are expressed in parts per cent. : 


Table. 


Ntimberof sample. 

1. 

2. 

3. i 

i 

' 4. 1 

‘ -1 

! 6. 

6. 

7. 1 

8. 

Total ash 

12 20 

11 -34 

i 11-31 i 

1 9-90 

9-88 

13-47 

8-80 j 

8-82 

Ash soluble in water 

2-76 

2-79 

2-84 ! 

I 3-24 

2-98 

2-80 

2-80 

3-20 

Ash insoluble in water ... 

9-44 

8-55 

8-47 

I 6-66 

6-90 

10-67 

6-00 

5-62 

Mineral, matter insoluble 
in acid ... 

6-66 

4-66 

5-10 

o 

3-84 ' 

! 6-26 

3-10 

i 3-10 


The mineral matter which remained after boiling with dilute hydrochloric acid, 
with subsequent thorough washing and ignition, consisted in each instance of clean 
sharp sand mixed with small stones, among which occurred fragments of quartz. 
The original mineral matter was not in any sample noticeably magnetic. 

I do not apprehend any serious difference of opinion as to whether or not these 
samples are adulterated ; it will, I believe, be generally admitted that the extraneous 
mineral matter shown by these figures is present in too high a proportion to have 
been unavoidably mixed in the process of collection and preparation ” of these teas. 
This is certainly obvious in respect of samples 1 to 6, the results of which will 
possibly justify the chief purpose of this paper, viz., to show that after having lain 
dormant for many years, the sophistication of caper tea has again become a praotic* 
able process, and the sale of the spurious product has apparently become possible. 

Proceedings were successfully instituted against the vendors of samples 1, 2, 3> 
and 4, and are pending in the case of 6 ; sample 5 will be referred to later. I advised 
that no action be taken respecting 7 and 8, and also with reference to seveml other 
samples containing a total ash of slightly over 8 per cent., as I thought it distinctly 
undesirable that prosecutions should be undertaken unless the adulteration proved 
to be of substantial extent. 
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In addition to the eight samples the results of which are set forth in the above 
table, I have also found nine other samples yielding a total ash racing from 8 to 
8*4 per cent* ; the highest percentage of mineral matter insoluble in acid present in 
these was 2-7> which occurred in one sample, the next highest being 2*56. Some 
years ago this Society fixed as a limit 8 per cent, as a maximum of total ash to 
bo permitted in genuine tea, when calculated upon the tea dried at 100* 0. Were 
this figure rigidly adopted, these nine samples must perforce be condemned, but this, 
in my opinion, is a standard that should be interpreted with very considerable 
discretion. 

Some fifty further samples yielded a percentage of total ash varying from 6*2 
as a minimum to 7*9 as a maximum, the average being 7*04, and, what I think 
is especially important, in no instance did the mineral matter insoluble in acid 
exceed 2*0 per cent. These results indicate what may fairly be held to represent 
the composition of genuine caper tea, though both A. H. Allen and Wynter Blyth 
have expressed the opinion that this variety of tea hardly deserves the description of 
genuine,*^ indeed, the former ^‘believes it to be invariably a factitious article.” 
Whether this be so or not, caper tea has come to be recognised as a distinct article 
of commerce, and one that is in great demand, more especially by the lower classes 
and by those tea-drinkers who prefer tea with what is known as a “ rough ” flavour. 
Caper tea is also believed to be of considerable value for use in mixed teas for the 
purpose of flavouring the mixture ; sample 4 was sold at the high price of 3s. 8d. per 
pound, and was said by the vendor to be of especially superior quality and character. 

The argument has been raised that it is unfair to purchase caper tea under the 
Act, inasmuch as it is an article which palpably is adulterated by the tea growers 
abroad, and that the unfortunate vendor who may be prosecuted here is the innocent 
victim of circumstances outside his control. It is also argued that to buy this 
special variety of tea appears to be an attempt to entrap the unwary trader. These 
arguments do not appear to me to bo either logical or sound ; the Sale of Food and 
Drugs Acts were passed primarily with the object of protecting the consumjsr. The 
process, moreover, by which caper tea is said to be manufactured, viz., by coating the 
leaves with gum or starch, and subsequently rolling them up into small granules of 
rounded shape, is in itself highly suspicious. It seems quite possible that this method 
was adopted for the purpose of allowing the tea to be loaded with mineral matter, 
the shape of the finished article being favourable to the concealment of it inside the 
leaves of the tea. Assuming these conclusions to be correct, it is plain that caper tea 
should not be allowed to compete unduly with the ordinary kinds of tea. 

I would suggest that, having regard to the report already referred to from the 
Government Laboratory, from which it appears that caper tea containing 2*68 per 
cent, of mineral matter insoluble in acid (I obtain this figure by adding together the 
sand and the silica less sand) is regarded as genuine, that the presence of 3 per 
cent, should be considered by Ihiblic Analysts to be an adulteration. It is doubtful, 
however, in view of the result of the appeal Shortt v, Eobinson, whether a con- 
viction will be obtained until a percentage of 3*5 is exceeded. 

Sample 6 was certified by me to contain at least 3*5 per cent, of mineral matter 
consisting of small stones and sand, and became the subject of the above-mentioned 
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arfp^id. At the hearing of the case before the magisteates I gave evidenoe, and 
A nowsj^per report of the certificate from the Government Jjaboratory, given in 
respect of Mr. Estcourt’s case at Manchester, was produced by the defendant’s 
eolimtor, who, however, neither disputed my analysis nor called any rebutting 
evidence. Our solicitor objected to the production of this document, on the ground 
that it was not evidence, but it was read. Eventually the Bench dismissed the 
summons, but granted a case for the decision of the Court of Queen’s Bench. The 
following is the report of the appeal, taken from the Tifnes of Eebruary 9 last : 

QUEEN>S BENCH DIVISION. 

(Before Mr. Justick Lawranck and Mr. Justice Channels) 

Shortt V. Rohimon, 

This was a case stated by justices of Derbyshire, sitting at Chesterfield, at the hearing of 
an information against Mark Bobinson for selling caper tea adulterated with .^*5 per cent, of 
mineral matter, consisting of sand, small stones, etc. 

Mr. J. H. Etherington Rmith appeared for the appellant, the inspector ; Mr. Appleton for 
the respondent, the seller of the tea. 

The information, taken out under the Sale of Food and Drngs Act, 1875, was heard on 
October 22. These facts were proved. — William Marples deposed to purchasing the tea at the 
shop of the respondent on behalf of the appellant, W. A. Shortt, the Inspector of Weights and 
Measures for the northern division of the county of Derby. The tea was divided into three 
parts for the purpose of analysis. The result of the analysis was that it contained 3*5 per cent, 
of foreign ingredients. At the hearing the County Analyst was called, and swore to the above. 
In the course of his cross-examination, he was asked whether he had seen in the Grocer news- 
paper a case heard at the Manchester Police-Court on August 16, in which a Somerset House 
report showed that extraneous matter was necessarily present in caper tea. The analyst 
admitted that he had seen the report of the case in a paper, not the Grocer. The appellant’s 
solicitor objected to this as evidence. The justices allowed the question, though they held 
that the report was not evidence. The report in the Grocer, however, was attached to the 
case. The analyst in cross-examination stated that, in the course of sixty-five analyses of caper 
tea, he bad found the amount of sand and stones to be not so much as 2 per cent., and that only 
six specimens contained as much as 3 per cent. It was contended for the appellant that an 
adulteration of 3*5 per cent, having been proved, there must be a conviction. The justices 
found that the purchaser asked for caper tea, and that such tea was well known as one manu- 
factured for the purpose of using in small quantities by way of addition to ordinary tea for 
fiavouring it. The justices also found that it was well known that caper, like ordinary ^a, was 
grown under conditions which afforded unusual chances of the introduction of sand and small 
stones, the tea being grown on friable, sandy soils, and it being a condition of successful growth 
that rain should be not only very frequent, but copious. They considered that, having regard to 
these facts, they were not justified in convicting the defendant on so small a percentage as 3'5 
of extraneous matter of a nature peculiarly incident to the growth of the article. Moreover, 
it appeared from the evidence of the analyst himself that there was necessarily some per- 
centage in caper tea of the extraneous matter complained of. They accordingly dismissed tie 
information. The question for the opinion of the Court was whether the justices were jnsiafied 
in considering, on the facts before them, that a presence of extraneous matter to the extent of 
3*5 per cent, did not necessarily constitute an adulteration. 

Mr. Smith contended that the justices were wrong. They had evidently acted on the 
report of the Somerset House authorities set out in the case heard in Manohest«r. That was 
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not eyidenoe in Uie oaae before theou The analyst might have been asked his opinion of the 
report. If he had affirmed it, then there might have been something for the justices to act on. 
He was not asked for that, however. His analysis unoontradicted was sufficient to show 
adulteration under Section 24. He cited Dargie v, Dunbar (21 Scottish Law Reports, 536), 
Regina t?. Field and others, Justices of Hampshire (64 L. J., M. C., 158). In the Manchester 
case the defendant gave evidence that the tea when sold was in the same condition as when it 
was brought out of bond. Section 30 provided for there being an analysis of tea in bond. 
There was no such evidence in this case. 

The pourt dismissed the appeal. 

Mr. Justice Lawrance said that, in his opinion, the decision of the magistrates ought not 
to be disturbed. The analyst had stated that there was stone, sand, etc., to the amount of 3 '5 
per cent, in the sample of tea submitted to him. His attention was then called to the report of 
the Somerset House authorities supplied in another case dealing with caper tea generally. The 
analyst admitted that he had seen the report. An objection was taken to the admission of the 
report as evidence of the facts. It was not stated in the case that the analyst expressed any 
opinion on the report. In the result, the magistrates apparently brought their own knowledge 
to bear on the matter, and without calling on the respondent to say whether the tea was in the 
same state as when it came to him out of bond, dismissed the information, being satisfied that 
there were always foreign ingredients present in tea. 

Mr. Justice Ohannell concurred. He thought the Court could not interfere in this case. 
The justices were not wrong in law, unless it were in receiving something as evidence which 
was not strictly evidence. But the ultimate conclusion at which they had arrived was one to 
which they were justified in coming. They must have acted on some knowledge of their own. 
They were entitled to do so, as could be seen by Regina v. Field. He thought, in fact, that 
they had treated the facts about caper tea as well known, partly, at any rate, because they had 
read in print in the report from Somerset House that there were usually foreign ingredients 
present in tea. The result of the finding of the justices was right. They thought that the 
adulterative matter was so near normal in amount as not to justify them in convicting the 
respondent. The proper course for them to have followed would have been to ask the corn- 
plainant whether he would insist on going on if they intimated that, supposing the facts set 
out in the report were proi)crly proved, they would not convict. In all probability the prose- 
cution in such a case would be given up. The magistrates apparently treated this report as 
evidence. In that they were wrong, but it was only misreception of evidence at the worst, 
aud nowadays, where the misreception of evidence did not affect the result, especially where 
there had been an acquittal, the Courts would not interfere. The appeal must be dismissed. 

The result of this appeal shows once again how far-reaching in its effects a 
report from the Government Laboratory may be, but the process of reasoning by 
which the conclusion is arrived at — that because a given sample of authentic caper 
tea contains 2*68 per cent, of a foreign ingredient, another sample containing 3*5 (or, 
as I stated in evidence, 8*8 percent.) is also genuine — does not commend itself to me. 
I am decidedly of opinion that 3 per cent, as a maximum of foreign mineral matter 
to be present in caper tea is fair and reasonable, and that if it exceeds that figure the 
tea should be condemned. There does not appear to me to be any good and sufficient 
reason why an amount of foreign material that would not for a moment be tolerated 
in ordinary black or green tea, should be held to be lawful and proper when occurring 
in caper tea. 
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ON SOME ANALYSES OP GINGER 
By E. G. Clayton. 

{Read at the Meeting^ Wednesday^ March 1, 1899.) 

Recently I had occasion to examine a considerable number of samples of 
commercial ginger, and the results of the analyses of these samples are stated in 
the following table, in which there is a rough classification, according to the origin, 
condition, and quality of the ginger. It is believed that the series is fairly repre- 
sentative, the samples having been supplied to, or obtained for, me by well-known 
spice-dealers. Time did not permit me to carry out a fuller investigation ; but the 
analyses for the most part comprise about a dozen estimations : soluble and insoluble 
ash ; the extracts dissolved by cold water, ether, absolute alcohol (after complete 
extraction with ether), and petroleum spirit ; essential oil ; alkalinity, calculated as 
potash, and chlorine, in the soluble ash ; and, in some cases, the ash, alkalinity of 
the ash, and chlorine, in the cold-water extract. Water and silica were also deter- 
mined in certain instances. All the series of estimations may be regarded as strictly 
comparable. 

The main objects of the inquiry were : (1) To form an opinion whether certain 
samples submitted to me were, or contained any admixture of, spent"’ ginger; 
(2) to ascertain whether any further information could be amassed as to the effects 
on the composition of ginger of the operation known as ‘‘washing’^; (3) to study 
the influence on the analytical figures of the commercial processes of grinding^ with 
removal of the fibre, and scraping or cutthig off the surface of the rhizome — this latter 
operation being alleged to be resorted to with the view of giving the ginger a better 
appearance; (4) to collate analytical data from samples of different geographical 
origins, and in various conditions, as whole, ground, washed, or otherwise; and 
(5) to compare the figures yielded by different market qualities (as indicated by the 
prices) of the same variety of ginger. 

In the table (which includes the results of analyses of thirty-seven samples) five 
principal series are included : (A) Whole gingers, washed and unwashed ; (B) com- 
mercially-ground gingers; (C) spent gingers; (D) a series of four samples of the 
same Cochin ginger at different stages of grinding, etc. ; and (E) samples of similar 
ginger, washed, scraped, and cut, as well as some of the cuttings and shavings 
removed from the surface. 

Included in the table are the results of an analysis of green ginger (F), and of a 
few estimations made in some samples of whole Cochin ginger (G), previously steeped 
in the laboratory for forty-eight hours in water and in diluted sdcohol. The averages 
and limits observed are also stated. 

I desire to express my acknowledgment of the help cheerfully rendered by my 
assistant, Mr. Henry H. Williams, in the course of these analyses. 
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The figures obtained, of course, in the main confirm those of other observers, but 
two or three points may be touched upon. 

In the estimations of moisture, it was noticed that after prolonged drying in the 
water-oven many of the samples began to gain in weight, this being due, I suppose, 
to oxidation. Hence it was rather difficult to arrive at constant weights, but the 
lowest of a series of weighings was taken in each instance. 

The effect of washing in diminishing the percentages of some of the constituents, 
such as the ash, soluble ash, cold aqueous extract, etc., is clearly shown; and a 
similar influence appears to be exerted to a certain extent by grinding, removal of 
the fibre, and the operation of cutting or scraping the exterior of the rhizome. But 
the figures have also shown that what I at one time thought possible is not the 
case; namely, that by the combined effect of all these commercial processes — 
washing, scraping, cutting, grinding, and separation of fibre— the composition of 
genuine ground ginger might be so altered or reduced as to approximate to that of 
spent ginger. Some of the results obtained clearly indicate, at all events as regards 
Cochin ginger, that even after all these operations have been carried out, the per- 
centage proportions of many, if not most, of the constituents remain sensibly — 
indeed, considerably — above the corresponding numbers found in spent ginger. I 
do not know what might prove to be the case with Japan ginger ; the figures do not 
go far enough to show. 

The above conclusion is opposed to my earlier anticipations and belief ; but some 
of the later results, notably the figures obtained with the samples constituting 
series E in the table, have been entirely convincing. 

The determinations of the ethereal extract and alcoholic extract (after removal 
of everything soluble in ether) were effected in a Soxhlet apparatus, the first 
occupying from two to three days, the second from three to four days. The alcoholic 
extracts appear to be less than those obtained by other observers ; but the last 
alcohol extraction-fluid was in a number of cases tested, and found to leave prac- 
tically no residue. Moreover, as it seemed possible that in some instances the 
extraction with ether had not been carried far enough (in spite of the long time it 
occupied), and that some matter had been left behind, to be removed by the absolute 
alcohol, an experiment was. made to test this point. Duplicate estimations of the 
two components were made in one of the samples, absolute alcohol being used firsts 
the extract dried to constancy, weighed, and then treated with ether. The resulting 
ethereal extract was dried until constant, and weighed. The numbers obtained 
were : 

Alcoholic extract 0*65 per cent. 

Ethereal „ 3*73 „ 

By the other process (using ether first and alcohol last) the same sample 
(No. 30) had yielded : 

Alcoholic extract (after ether extraction) . . . 0*76 per cent. 

Ethereal extract... , ... 3*66 „ 

The fair agreement of the two pairs of estimations would seem to point to the 
substantial accuracy of the rest of these determinations, and to indicate that the 
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matter remaining for extraction by absolute alcohol, after ethereal treatment, may 
be somewhat lower than is supposed, jprovidei that there has first been complete 
extriMstion with ether. 

it will be seen that the fixed extract removed by petroleum spirit was found 
to be a tolerably constant figure in the genuine samples, and an attempt was 
made to determine approximately in each case the essential oil of ginger, by a ^ 
process somewhat akin to that originally described by Dr. Thresh, namely, extract* 
ing the ginger with ether, air*drying and weighing the extract, and then drying in the 
water-oven to constancy; but it was thought possible that the method might be 
advantageously modified by the substitution for ether of petroleum spirit (by which 
less of the resinous and other constituents of ginger are extracted than by most other 
solvents). The figures resulting front this modified process are decidedly lower than 
those previously obtained, and obviously very variable. Of course, the method is 
necessarily imperfect. 

Chlorine was found to be practically absent from the soluble ashes of the samples 
of spent ginger ; the two exceptions at the end of the series of spent ginger samples 
1 believe to have been, not exhausted ginger only, but to have contained some 
admixture of unexhausted ginger. Curiously enough, very small quantities of 
chlorine appeared in most of the ashes of the cold aqueous extracts of the spent 
ginger samples. Possibly this might be explained by the presence of some soluble 
organic compound containing chlorine. 

The samples Nos. 15^, 16*, 17* and 18*, were different market qualities of the 
same kind of ginger, namely. Cochin ginger ; it is remarkable that the proportions of 
the principal constituents diminish as the price increases ; and the question arises 
whether the real quality of a sample may not sometimes be sacrificed to mere 
appearance — whiteness, and so forth. 


Discussion. 

The Pbbsioent (Mr. Fisher) said it seemed to him that washing ginger till all 
its valuable constituents disappeared was but little different from mixing it with 
exhausted ginger, seeing that the result was the same in both oases. It appeared 
possible, however, that excessive washing was allowed to take place through 
ignorance on the part of those engaged in the trade. 

Mr. Allen desired to ask what figures the author would take as minimum 
limits in genuine ginger for soluble ash and for cold water extract, the latter deter* 
mined directly on the ginger, and not after treatment with alcohol and ether. If 
ginger was exhausted as completely as possible with water, it would still yield an 
appreciable proportion of soluble ash. He would like to hear if the author had any 
information as to the limits of silica in exhausted ginger. This constituent was 
occasionally present in very considerable proportion. He was much interested in 
the specimens of exhausted ginger free from chlorides. Mr. Stock and other analysts, 
and he (Mr. Allen) himself to a limited extent, had determined, not the alkalinity, 
but the actual potash in the soluble ash of ginger and other plant-products, a factor 
which someriines yielded valuable information. His practice, he might mention, 
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to estimate soluble ash both by difference and by dire&t determination by 
eyaporatum$' adiich latter method generally gave the higher result. 

Dr. Dvbb said that he had recently analysed, in connection with a case in whioh 
both be and the author had been interested, a series of samples whioh he believed 
were duplicates of many of those referred to in the paper. His conclusions were in 
agreement with those of the author. The question had been raised at the time by a 
member of the ginger trade, whether the paring of ginger might not affect the rosnlts 
of its analysis, and particularly the percentage of soluble ash. He (Dr. Dyer) had at 
the moment not felt prepared to say that it might not, for little was known as to the 
distribution of the salts contained by the root. The samples which he and the 
author had both analysed consisted of Cochin ginger of various kinds and in various 
stages of manufacture — pared and unpared, parings, and fibre separated during 
grinding. The results of the analyses indicated that any legitimate process to whioh 
the ginger might be submitted produced practically no variation in its composition, 
that is to say, no such variation as could give rise to a suspicion of admixture with 
spent ginger. One of the samples approximated in composition to what might be 
regarded as partially exhausted ginger, but that sample had been submitted to a 
process of excessive washing. There was no evidence that properly-conducted washing 
resulted in any approach to what might be called exhaustion. It was, however, an 
undoubted fact that some ginger-washers — for ginger-washing was a trade — steeped 
the ginger in hydrochloric acid for the purpose of removing lime from its surface ; 
and it was obviously necessary to afterwards steep the ginger in water to get rid of 
the acid. It seemed to him that no sample so treated could properly be regarded as 
unexhausted, seeing that such washing largely deprived it of both strength and 
fiavour, and so partially exhausted it. He thought that the discussion at present 
going on in the trade on this subject would have the effect of altogether stopping the 
washing of many kinds of ginger that were now quite unnecessarily washed. 

Mr. CtiAVTON said it seemed rather difficult on the spur of the moment to lay 
down limits which would carry authority. He thought he might suggest that 1 per 
cent, would about represent the lowest limit of soluble ash in genuine ginger, but he 
only made the suggestion tentatively and with diffidence. In a sample which be had 
been assured was genuine, but which was of unknown origin, he had found I'iS per 
cent, of soluble ash. That was the lowest figure for soluble ash that he bad actually 
met with in genuine ginger, apart from one sample of washed Japan ginger. He 
quite agreed with Mr. Allen as to the difficulty of getting out all the soluble ash 
by exhaustion. This not only applied to treatment with water, but also with alcohol 
and ether. He was unable to express any opinion as to silica, not having included 
this point in his investigations ; nor had he determined the actual potash present, as 
he was aware had been done by Mr. Stock. He might mention that the prices of four 
of the samples referred to in the paper— viz.. Nos. 15, 16, 17, 18— were respectively 
90 b., 50s., 40s., and 28s. per cwt., and it was curious to note that, as the price rose, 
the total ash, soluble ash, cold-water extract, and most of the other oonstituents 
diminished. 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS Af^D DRUGS ANALYSIS. 

The Examination and Charaoteristios of Commercial Fennel Seed. A. Jucke* 
naok and B. Sendtner. {ZeiL Untersiich, Nahr, Genussm^y 1899, ii., 69-76.) — The 
authors have examined a large number of the principal kinds of fennel seed found in 
the German market, viz., German, Italian, Macedonian, and Galician, with the object 
of obtaining data for the detection of exhausted and coloured seeds. 

The moisture, mineral matter, aqueous extract, alcoholic extract, and the earthy 
impurities and mineral constituents corresponding with these, were determined on 
specimens of each variety with the following mean percentage results : 

I ^ I ^ ^ ' 

' Mineral Matter. Aqueoua Extract. ' Alcoholic Extract. 

i'euuel Seed, j Water, i ' KAtwnl nrv Natural j Dry Natural Dry 

I iSubetaDcejHubatanoe gubat^ceiSubst^ce Subatance Subatance 


German .. 

18-85 

8-027 

1 9-203 

7-000 

8-845 

22*21 

26-00 

11*10 

13*21 

Itelbui 

11-74 

8-883 

1 10-006 

7-I»87 

9-050 

28-87 

27-06 

14-90 

10*85 

Macedonian 

1 0-88 i 

1-2-520 

13-890 

8-010 

8-880 

26*11 

28*90 

14-56 

16-16 

Galician . . 

I 11-59 ' 

12-001 

14-253 

7*844 

8*849 , 

21-02 

24*46 

14*27 

i 16*96 


The following table shows the effect of steam extraction on the composition of 
the seed : 


j 


j Mineral Matter. 

Aqueous Kxtract. 

Alcoholic Extract. 

i 

1 

Water. 

1 Natural 

1 Substance. 

Dry 

’ Substance. 

Natural Dry 

Substance. ' Substance. | 

Natural Dry 

Substance. Substance. 

I 

Baxon fennel . . . | 
do. extracted j 

1209 

7-74 

! 7-445 

1 5-444 

; 8-480 
i 5-900 

21-10 ‘ 24-00 ; 
6-40 . 6-93 

1 10-24 13-22 

4-23 4-58 


In order to detect the presence of exhausted seeds, from 3 to 5 c.c. of the fennel 
are shaken in a reagent-cylinder with from 3 to 4 volumes of 96 per cent, alcohol, and 
allowed to stand for a short time. The extracted seeds become dark or black, while 
the genuine seeds retain their original colour. The supernatant alcohol varies from 
dark green to pale green according to the proportion of extracted seeds in the 
mixture. 

A second test consists in mixing from 2 to 3 grammes of the seed with 20 c.c. of 
water in a small basin, and allowing the mixture to stand, when the genuine seeds 
float (on account of their higher percentage of fat, which repels the water) and retain 
their colour, while the extracted seeds become dark and fall to the bottom. 

A difference can also be observed under the miscroscope, the oil- streaks in the 
genuine fennel being more or less refractive to light, instead of, as in extracted seeds, 
being dull and black. The ribs of extracted seeds are browner in colour and less 
sharp in outline than untreated seeds. 

The authors conclude from their analyses that the following limits may be taken 
as the lowest for genuine fennel seed : 
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G^ennsn. 
Per cent. 

Itolian. 

Per oetii. 

MsoedonlMiL 
Per orat. 

Per eeat. 

M<^ture 

Mineral matter calculated on the 

I 11-6 

100 

9*6 

10-0 

dry^substance (excluding earth) 

8-0 

8-0 i 

8-0 ! 

8-0. 

Aqueous extract (on dry substance) 
Alcoholic extract (on dry substance) 

23-6 

240 , 

24-0 

24-0 

12-0 

13-5 ' 

18-6 

14-5 


They also consider that pare undamaged fennel should contain at least 70 to 80 
per cent, of grains capable of germinating. Artificial colour is sometimes used to 
conceal the extraction of the seeds or to improve their appearance. It may be 
detected by the following tests : (1) When examined under the microscope the ribs 
of uncoloured seeds are seen to be sharply differentiated from the depressions, which 
is not the case with coloured seeds. (2) When 5 c.c. of the coloured fennel are 
shaken for a minute with 25 c.c. of 96 per cent, alcohol, the liquid is at first turbid 
and green, but on standing the colouring matter is deposited. (3) The colour may 
be isolated by washing the seeds with water, then shaking them with absolute alcohol, 
allowing the colouring matter to settle and filtering it off. 

The only colouring matter which the authors have met with is ochre. They 
have not, like Neumann- Wender, detected chrome yellow in any coloured seeds. 

. C. A. M. 

Dionine. L. Hesse. (Pharm. Central H,, 1899, xL, 1; through Chem, Zeit, 
Bep,j 1899, 32.) — This new therapeutic agent consists of the hydrochloride of mono- 
ethylmorphine. The base forms brilliant prisms, having the formula Cj^Hj^NO.OH. 
OCjHg + HgO. The hydrochloride is a white, odourless, bitter, micro-crystalline 
powder, which melts and decomposes at 123'* to 125® C. It is easily soluble in water, 
giving a neutral solution, and is chemically and physiologically similar to codeine, 
being exhibited in the same doses. If 5 c.c. of a 10 per cent, solution of codeine 
hydrochloride are treated with a few drops of 0*910 ammonia, the alkaloid is thrown 
down but 1 c.c, of alkali is sufficient to redissolve the precipitate permanently. 
With dionine, 5 c.c. of ammonia first produce a clear liquid, from which the base 
gradually separates in crystals. Dionine may be distinguished from morphine by a 
solution of potassium ferricyanide containing a trace of ferric chloride ; when 1 c.c. 
of a 1 per cent, solution of morphine is added, the liquid becomes dark-blue imme- 
diately ; dionine only slowly bluish-green. F. H. L. 

The Assay of Liquid Extract of Ipecacuanha, H. Wilson. {Amer, Joum. 
Pharm, f 1899, Ixxi., 73-77.) — The author criticises the method of determining the 
alkaloid in this preparation, as given in the British Pharmacopceia of 1898 (p. 116), 
asserting that it is complex and tedious, and that a considerable proportion of the 
alkaloids is lost in the lead precipitate. In its place he recommends the following 
method : 20 c.c. of the strong liquid extract are diluted with an equal volume of water, 
and the alcohol removed by evaporating the mixture on a water-bath to less than 
half its volume. After the addition of 1 c.c. of sulphuric acid, the liqtdd is ttans- 
ferred to a separating funnel (the dish being washed Out with 20 c.c. of wator) and 
extracted three times with 10 c.c. of a mixture of equal volumes of chloroform and 
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BihoTf tile extracts being rejected each time. The aqueons residue is then rendered 
alkaUne, and again extracted three times with the same quantity of mixed ether and 
chtoroform. The united extracts are evaporated to dryness in a weighed dish, and 
the residue dried below 80** C. and weighed. 

The following table gives the results obtained by this method in cmnparison with 
those yielded by the officinal process : 


Ipeoacsiumba 

Extract 


Officinal Process. 


1 

New Piooess. 

1 Alkaloids found. 

1 Gramme. 

i . 

Alkaloids 

extracted. 

Gramme. 

Alkaloids lost in 
Lead Precipitate. 
Gramme. 

Total Alkaloids. 
Gramme. 

1. 

0*386 

0031 

0417 

1 0417 

2. 

0*393 

0028 

0421 

0426 

Mean 

0*389 

0029 

0419 

0421 


The author considers that at present the alkaloids of ipecacuanha cannot be 
accurately determined by titration. For, if it be assumed that the alkaloids consist 
of emetine with molecular weight 248 and cephaeline (molecular weight 238), in about 
equal proportions, each c.c. of decinormal acid should correspond with 0 0241 gramme 
of the mixed alkaloids. But in practice the results obtained by a volumetric estima- 
tion using this factor are from 50 to 60 milligrammes lower than the results of the 
gravimetric methods. This, in the author’s opinion, is probably due to the presence 
of the third alkaloid, which Paul and Cownley believe to have a higher molecular 
weight that either of the others. C. A. M. 


TOXICOLOGICAL ANALYSIS. 

The Isolation and Identification of Sulphonal in Forensic Work. C. BLippen- 
berger. {ZeiL Untersuch, Nahr, Genmsm,, 1899, ii., 75-91.) — I. Isolation of Sulphonal 
— The usual method of extracting sulphonal from cadaveric remains consists in extract- 
ing the substance with hot alcohol, evaporating the extract, dissolving the residue in hot 
water, filtering, evaporating and purifying the residue by crystallisation from boiling 
alcohol. According to the author, the preparation thus obtained may be so contami- 
nated with organic impurities as to render the identification of sulphonal uncertain. 

From his investigations it appears that 100 c.c. of benzene (B.P. 80‘’-82” C.) 
dissolve 8*01 (grammes of sulphonal, 100 c.c. of petroleum spirit (B.P. d0'’*50” C.) 
0*06 gramme, and 100 c.c. of chloroform 32*5 grammes. Its solubility in other 
solvents is: Water, 500 parts; boiling water, 15 parts; ether, 133 parts; alcohol, 
65 parts; boiling alcohol, 2 parts. Toluene and acetone dissolve it in considerable 
quantities, and carbon tetrachloride dissolves it sparingly. 

The following method of quantitative isolation is recommended when sulphonal 
has been detected qualitatively. The dry or only slightly moist material is extracted 
with chloroform or benzene on the water-bath, and the extract filtered and evapor- 
ated. The reside is treated several times with small quantities (2 to 4 c.c.) of 
petroleum spirit, which removes fat and colouring matter, and leaves the sulphonal 
as a white mass. If cholesterin was present in the original substance, it is separated 
from the sulphonal by treatment with water, and extracting the sulphonal from the 



THE ANALYST. 


sqtteous solixtion with chloroform or benzene. This treatment can also be used to 
ii^parate solphonai from the xanthin bodies, which are only sparingly soluble in water. 

method of isolation and purification also effects a separation from these bases, 
owing to their insolubility or sparing solubility in benzene, and their fairly ready 
solubility in petroleum spirit. 

When putrefactive decomposition compounds are simultaneously present, the 
author’s method of extracting alkaloids with glycerin tannic acid solution (Analyst, 
XX., 201) often gives satisfactory results. If vegetable alkaloids have been also 
isolated, they can be readily separated by precipitating them from an acid solution 
by means of iodine in potassium iodide. 

It should not be lost sight of that fatty oils dissolve a considerable proportion of 
Sulphonal on heating, which they only deposit very slowly on cooling, although in 
the cold they only take up slight traces. 

In the method described by Hilger and Tamba (Arch, d. Phami,, 1887, 225, 408) 
for the separation of ptomaines and alkaloids by means of oxalic acid solution, the 
sulphonal remains permanently dissolved. 

II. The Identification of Stilphonal. — Sulphonal, or diethyl-sulpho-dimethyl- 
methane (CHjj) 2 C(S 02 C 2 H 5 ) 2 , forms odourless crystals, which are neutral in reaction, 
and to most people tasteless. It is unacted upon by cold concentrated sulphuric acid, 
by boiling concentrated nitric acid, by bromine, or by boiling solutions of alkaline 
hydroxides. It melts at 125*" to 126*’ C., and volatilizes at 300*’ G with slight decom- 
position. 

Several tests for its identification have been based on the formation of strong 
odours attributed to mercaptan, on treating it with different substances. Thus, 
Vulpius heats it with twice its weight of potassium cyanide ; Kitsert uses pyrogallol ; 
Scharz, charcoal ; and Strobel, zinc chloride. 

When sulphonal is heated with twenty times the amount of dry sodium acetate, 
mercaptan and hydrogen sulphide can be detected in the decomposition products. 

The author has attempted to estimate the mercaptan in this reaction by absorbing 
it with a solution of silver nitrate, and collecting the silver mercaptide, but with only 
partial success. 

When sulphonal is heated with magnesium powder, a sublimate is obtained 
which consists of malodorous sulphides of various composition, with traces of oily 
thioalcohols which solidify to a crystalline mass on cooling. 

On heating a mixture of manganese peroxide and sulphonal, white acid vapours 
with a penetrating smell are obtained, and the sublimate is a perfectly white substance 
with no trace of the yellow oil formed in the magnesium powder reaction. A similar 
reaction is obtained with lead peroxide, barium peroxide, platinum black, and alkaline 
nitrates, with the formation of oxidation products of the thioacetones derived from 
the decomposition of the sulphonal (thioacetone oxides). 

When a mixture of sulphonal and an alkaline hydroxide is heated in a silver 
basin until the mass assumes a reddish tint, and then cooled, the residue on extract 
tion with water and filtration furnishes a solution which becomes dark on treatment 
with ferric chloride, reddish-violet with sodium nitro-prusside, and on acidification 
deposits sulphur. C A. M. 
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ORGANIC ANALYSIS. 

Bstimation of Hydrogen and Methane by Fractional Oombuetion with 
Coi^per Oxide. E. Jager. (/. GasbeleuchL^ 1898, 
xli., 764; through Oliem, Zeit Bep.^ 1898, 335.) — ^Jhe 
processes for separating methane from hydrogen by 
fractional combustion with air suffer from the disad- 
vantage that, owing to the limited size of the burette, 
only small volumes of the gas can be taken for analysis. 

The author finds that if a mixture of hydrogen, 
methane, and nitrogen is passed two or three times 
over copper oxide heated to 250® 0., as indicated by 
the thermometer, the bulb of which is in contact with 
the tube, the hydrogen alone is oxidized; and by 
raising the temperature to a red heat, after removing 
the thermometer, the methane can afterwards be burnt. 

Small corrections are necessary for the alterations in 
volume of the oxide during reduction, and for the 
amount of atmospheric oxygen in the combustion 
tube ; but these can easily be ascertained. The 
apparatus required is partly illustrated in the ac- 
companying sketch. 

The Determination of Arsenic in Glycerin. 

Arricr. Chem. Soc.^ xxi., 133-136.) — In this modification of the Polenske method 15 to 
20 grammes of crude soap glycerin, or 15 to 20 grammes of saponification- or C. P. 
glycerin are diluted to 100 c.c, with hot water, and carefully boiled down with 
200 c.c. of concentrated nitric acid and 12 c.c. of concentrated sulphuric acid until 
sulphuric acid fumes are copiously evolved, the nitric acid being finally expelled by 
strongly heating. The cooled liquid is diluted to 50 c.c. and run slowly into a Marsh 
apparatus, drop by drop, the flow being regulated so that not more than two bubbles 
of gas per second pass the lead nitrate wash-bottle. Any escape of undecomposed 
hydrogen arsenide can be detected by placing a strip of paper, soaked in mercurie 
chloride, in the further end of the heated tube. The mirror section of the tube is 
finally separated from the rest, and weighed before and after the removal of the 
mirror. The arsenic content in saponification-glycerins averaged 0*00018 to 000080 
per cent., whilst crude soap-lye glycerins gave 000064 to 0 01 per cent. 

The Gutzeit method gives fairly good indications for comparison with known 
quantities when mercuric chloride is employed as the detecting agent, the limit of 
delicacy being about 0*00010 per cent., but the silver nitrate used by Gutzeit gives 
very imperfect results. C, S. 

The Flash-Foint of Dilute Alcohol and other Organic BodieA P. 
Bhikow. (Chem. ZeiL, 1899, xxiii., 145.) — The author suggests that a determination 
of the flash-point of inflammable organic substances in the ordinary Abel apparatus 
may frequently be of service in judging their degree of concentration or of parity. 
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Jor instauOB, absolute ethylio alcohol flashes at 12“ C. ; addition of 0*5 per cent, of 
other reduces it to 9“ ; presence of 2 per cent, of ether lowers the flash-point to 
a-6* 0- ; BO that even 01 per cent, may be recognised and estimated. The introduc- 
tion of 1 per cent, of benzene to monochlorobenzene causes the flash-point to fall 
from 27-6“ to 24“ ; so that 01 per cent, may also be estimated in this ease. The 
operation is carried out exactly as in testing petroleum, but the water-bath and 
annular air-jacket of the Abel apparatus should be filled with hot, warm, or ice-cold 
water, air, snow, etc., according to the height of the flash-point expected. Further 
experiments are in progress ] in the meantime the author submits a curve and table 
of the flash-points of diluted ethylic alcohol. These show that the rise is not in 
proportion to the amount of water, that there is no break in the curve at the point 
where maximum contraction occurs (51*9 v/v spirit), as should happen if a definite 
hydrate were formed, and that alcohol flashes until it contains 97 v/v of water. 


Flash-Points of Aqukous Alcohol. 
Barometer 710-713 mm. 


Aloohol 

Flash- 

Difference 

Alcohol 

Flash- 

v/v. 

point. 

per 5 v/v. , 

v/v. 

point. 

100 

12 ] 

1 

35 

27-76 

98 

13-26' 

■ ... 2-5 { 

30 

29-5 

96 

14 : 

I 

25 

33-25 

94 

16 

’ 

20 

36-75 

92 

16-76' 

. ... 2 1 

16 

41-76\ 

90 

86 

16-6 

17-75 

1-25 

1-25 ' 

0- 76 

1- 25 

0-26 1 

1 

0-76 

1 

14 

13 

43 

44-25 1 

80 

75 

19 

19-75 

12 

11 

45-76 r 
47 

70 

66 

21 

21-25 

10 

9 

49 j 
60-25-1 

60 

22-26 

H 

52-6 

56 

23 

7 

65 

61-9 ... 

23-76 

1 1 

6 

5H-25 ‘ 

60 

24 

> 0-76 ' 

.... 1-6 ,j 

5 

62 

46 

24-75 

4 

68 ; 

40 

26-26 




Differenca 
per 5 v/v. 

1*76 

3*75 

3*5 

5 


7*25 


13 


F. H. L. 


The Separation of Unsaturated Fatty Acids from one another. K. Farn- 
steiner. (ZeiL Unters, Nahr. Genussm ^ 1899, ii., 1-27.) — (a) Experiments on the 
Separation of Oleic Add as Lead Elaidate. —Various methods of converting oleic 
sicid into elaidic acid were tried, and it was found that the largest yield could be 
:>btained by saturating the fatty acid with nitric oxide, and converting this into 
nitrogen peroxide by introducing oxygen. The most favourable conditions were with 
bhe temperature at 10“ to 20“ C., and with 20 to 25 c.c. of nitric oxide to each gramme 
of oleic acid. A special apparatus is described, in which the reaction was carried out 
in a flask from which the larger proportion of the air was first removed. The acid 
obtained was hard, dry and crystalline, melted at about 48“ G., and contained from 
92 to 86 per cent, of pure elaidic acid. 

The lead salt of the impure elaidic acid behaved like those of the saturated fiMy 
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aoids a8 regards its solubility in ether and benzene, 100 o.o. of the former dissolving 
0*0086 gramme, and 100 o.c. of the latter 0*0040 gramme, at 16* to 20* C. 

The author made use of this fact to determine the amount of acid not converted 
into elaidic acid in his experiments with pure oleic acid, the lead salts being treated 
with benzene in the method described in his paper on the separation of saturated 
from unsaturated fatty acids (Analyst, xxiii., 285). Although so far he has been 
unable to obtain sufficiently constant results with the elaidic reaction for a quantita- 
tive method to be based upon it, he considers that, applied in the method described, 
it is a valuable qualitative test for the presence of oleic acid, and for determining the 
purity of that acid. 

(6) Experiments on ike Estimation of Oleic Acid as a Barium Salt , — Dry barium 
oleate is insoluble or dissolves only in traces in hot benzene. On adding absolute 
alcohol to the benzene and boiling, the* salt is only dissolved with great difficulty ; 
but with weaker strengths of alcohol it is readily dissolved, and is deposited as a 
crystalline powder on cooling. The separation of barium oleate from benzene (con- 
taining alcohol) is so complete that it appears suitable for the quantitative separation 
of oleic acid from other unsaturated fatty acids whose barium salts are soluble in 
benzene, etc. 

The following experiment with olive oil illustrates the general method employed : 
About 1*3 gramme of olive oil was saponified, and the hot soap solution precipitated 
with barium chloride. The precipitate was washed with water, and dissolved in 
50 o.c. of benzene containing 2*5 c.c. of 95 per cent, alcohol The next day the 
«preoipitate was filtered off, and dissolved in 50 c.c. of benzene containing 10 c.a of 
the alcohol, the precipitate from this being recrystallized from 50 c.c. of benzene 
containing 20 c.c. of eJcohol. The filtrates yielded soluble barium salts containing 
0*190 gramme of fatty acids, corresponding to 14*9 per cent, of the oil. The fatty 
acids recovered from the insoluble barium salts were converted into lead salts and 
separated into saturated fatty acids (9*95 per cent.) and oleic acid (70*9 per cent.) by 
the author’s process (Analyst, xxiii., 285). The oleic acid yielded a firm elaidic 
acid, melting at 41* to 42* C. The saturated fatty acids melted at 57* C. 

Earthnut oil contained 30*3 per cent, of fatty acids forming soluble barium salts. 
A lard with an iodine value of 49*0 gave the following results : Solid acids, 42*2 ; 
oleic acid, 39*2 ; and fatty acids forming soluble barium salts, 13*9 per cent. Ck>coa- 
butter was found to contain: Solid acids, 59*7 ; oleic acid, 31*2; and other acids, 
6*8 per cent. 

In the case of butter>fat, cotton-seed oil, and sesame oil, the author was unable 
to separate the oleic acid in an approximately pure condition by this method, a con- 
siderable prpportion of the barium oleate remaining dissolved in the benzene, while a 
corresponding amount of the barium salts and other acids were found in the barium 
oleate precipitate. 

By treating the liquid fatty acids of butter-fat with nitrogen peroxide, as in a, 
about 45 per cent, of elaidic acid was obtained, from which result the amount of oleic 
acid in the fat was calculated to be about 20 per cent. 

The barium salts of the fatty acids can be prepared directly from the fats by 
saponifying them with a solution of barium hydroxide in equal volumes of benzene 
and methyl alcohol. 
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(«) The Detection mid 'Qimntitative Estimation of Limlic Acid - — A method of 
determining linolic acid is based on the insolubility of linolic tetrabromide in 
cold petroleum spirit, the precipitate being collected and weighed as described by 
the author in his former paper (Analyst, jcxiii., 286). 

The results thus obtained under varying conditions of bromination (temperature 
- 10“ to + 20“ C.) with different oils and fats are summarized below. 

Cottonseed oil total fatty acids yielded a tetrabromide melting at 113“ to 114“ C. 
(uncorr.), the amount corresponding with (1) 18-9 ; (2) 18-45, and 18*2 per cent, of 
linolic acid. The quantity obtained from the liquid fatty acids in two determinations 
corresponded with 23*0 and 23*9 per cent., or 17-2 per cent, and 18-2 per cent respec- 
tively on the total fatty acids. 

Sesame oil (with 12-1 per cent, of solid acids) was found to contain in its total 
acids (1) 16-4, and (2) 15*2 per cent of linolic acid. A second sample extracted in 
the laboratory gave the following results : Solid acids, 14*1 ; liquid acids, 86 ’7 ; and 
linolic acid, 12-6 per cent 

Earthnut Oil . — As the total fatty acids yielded no insoluble bromide, the more 
unsaturated fatty acids were concentrated by treatment of the barium salts with 
benzene, as in h, and the acids recovered from the soluble barium salts brominated 
in petroleum spirit. The insoluble bromide melted at 118 ‘5, and had a molecular 
weight of 602*5. The unsaturated acids brominated amounted to about 30 per cent, 
of the weight of the oil, and the linolic acid obtained to about 6 per cent. 

Olive Oil , — This was examined in the same way as the earthnut oil, and the 
acids from the solu))le barium salts treated with petroleum spirit. The bromination 
products did not dissolve completely in the hot solvent, a powdery residue remaining 
(probably linolenic hexabromide). The solution deposited crystals, melting at 113“ C. 
on cooling. 

Eapeseed OiL— On brominating the total fatty acids, a considerable quantity of 
an insoluble substance, of which only traces were soluble in petroleum spirit, but which 
was much more soluble in ether, was obtained. From its melting-point on crystalli- 
zation from benzene (178° C.), the author regarded this as linolenic hexabromide. 

Almond Oil , — The amount of tetrabromide (M.P. 113-114^' C.) obtained from the 
total fatty acids corresponded with 5*97 per cent, of linolic acid. 

Mmtardseed oil gave bromides melting at 178’ to 179“ C. and 111“ to 112“ C. 
respectively. The yields corresponded with 4 per cent, of linolenic acid and 4*5 per 
cent, of linolic acid. 

Butter-Fat , — This was prepared in the laboratory from the milk of cows whose 
fodder for a long time previously had contained cotton-seed meal. The liquid fatty 
acids yielded an appreciable quantity of an insoluble bromide which had all the 
characteristics of linolenic hexabromide. The bromide of linolic acid was not found. 

Larr/.— Five grammes of the fat were separated by the barium method (6), and 
the acids from the soluble barium salts brominated in petroleum spirit. The 
bromination product dissolved completely in the hot solvent, but on cooling deposited 
a small quantity of two bromides, one of which was identified as linolic tetrabromide, 
while the more insoluble, which melted without purification at 166® was probably 
linolenic hexabromide. 
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Horse-FaL — The liquid fatty acids jrielded an insoluble bromide corresponding 
with 9'9 per cent, of linolio acid hi the fat. 

Ox- Tallow. — This, like lard, was found to contain a small amount of linolio acid 
and traces of linolenic acid. 

As regards the detection of linolic acid by the formation of its oxidation product 
(sativic acid), the author points out that Hazura, in all his researches prior to 1888, 
gave the melting-point of sativic acid as IGO*" to 162° G., but that, in a paper published 
in that year in conjunction with Oriissner, the melting-point was given as ITS'’ C. 
On the other hand, Fahrion found the melting-point of his sativic acid to be 152° C. 
The author is inclined to believe that Hazura’s acid melting at 160° to 162° C. was 
not pure sativic acid, but contained an isomeric substance. C. A. M. 


The Constants of Various Train-Oils. W. Fahrion. (Chem. Zeit, 1899, xxiii., 
161.) — The constants of various kinds of hsh-oils are collected in the following table. 
To determine the saponification and Hehner numbers, 2 or 3 grammes of the sample 
were heated on the water-bath with 10 or 15 c.c. of 2N alcoholic alkali, the spirit 
removed, the soap dissolved in hot water, placed in a separating funnel, acidified 
with dilute hydrochloric acid, and when cold extracted with 30 or 40 c.c. of petroleum 
ether (b. p. 75°), allowing the mixture to rest over-night. The aqueous liquor was 
drawn off from below, the small proportion of oxidized fatty acids in solution being 
neglected, and the petroleum ether poured off from above ; the insoluble acids 
washed in warm ether, and the whole of the solvent evaporated on the water-bath, 
weighing the residue to obtain the fatty acids plus the unsaponifiable matter. This 
was dissolved in 40 or 50 c.c. of alcohol, and titrated with ^ aqueous potash to yield 
the ** inner saponification number.” The neutral liquid was extracted with 
petroleum spirit, the extracts washed with 60 per cent, alcohol, and dried to give the 
unsaponifiable matter. By calculation the molecular weight of the fatty acids was 
thus arrived at. The insoluble oxy-acids in the separating funnel were taken up in 
warm alcohol, evaporated, weighed, and the ash determined ; the difference being the 
oxidized acids themselves. The sum of the fatty acids, oxy-acids, and unsaponifiable 
matter gave the Hehner number. The iodine value was estimated with the Waller 
solution, working for twenty-four hours in the dark, and arranging as accurately as 
possible for an excess of 50 per cent, of the iodine absorbed — uniformity is particu- 
larly necessary in this operation. 

It should be noted that when the catch of dorse (Baltic cod) is smal4 brown 
liver oils appear on the markets which contain 5 per cent, or more of unsaponifiable 
matter. This does not always point to adulteration, but simply to a sort of 
fermentation and the use of a high temperature during extraction of the oils. Such 
products, of course, are of less value, and 3 per cent, should be taken as the limit. 
With the exception of herring-oil (No. 9) all were completely liquid and translucent 
at ordinary atmospheric temperatures, which shows that the greater part of the 
palmitin had already been precipitated by cold. The colours quoted were those given 
by a layer 2 cm. thick. 
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Constants of Fish-Oils. 


Besoription. 

Colour. 

Iodine 

number. 

Acid 

num- 

ber. 

“ Inner 
saponiti- 
cation 
number." 

Hehner 

number. 

Un- 

saponifi- 

able 

matter 

p.c. 

Oxy- 

acids 

p.c. 

Fatty 

acids 

p.o. 

Mol. 

weight 

of 

fAtty 

acids. 

Medicinal train ... 

pale yellow . . . 

166-2 

1-8 

181-9 

96-49 

0*78 

0*28 

96-48 

294-1 

Pale dorse 

yellow 

brown 

162-4 

23-5 

180-0 

96 -.52 

1-30 

0*61 

94-61 

294*1 

Brown liver, 1896 

140-6 

30-9 

174-2 

95-46 

1*50 

1-29 

92*67 

298*2 

, „ 1897 

169-8 

139-9 

174-2 

97-05 

1*91 

1-49 

98*66 

301*0 

Sardine oil 

yellow 

191-7 

19-2 

185*2 

95-60 

0-48 

0-61 

94-51 

286-7 

red 

167-9 

21-7 

177*2 

96-55 

1-01 

1*36 

94-19 

297-7 

H 

orange 

160-9 

4-6 

179*6 

97-08 

0-63 

0-94 

95-61 

299-5 

Stickleback oil . . 

yellow 

162-0 

21 *6 

181*6 

96-78 

1-73 

0*62 

98-48 

287*4 

Herring oil 

Japan nsh oil ... 

yellow-brown 

123-6 

44*6 

178*5 

95-64 

0*99 

1-59 

93-06 

291-9 

pale yellow . . . 

164-0 

10-8 

186*8 

95-62 

0-52 

1-16 

93-84 

282-8 


brown -yellow 

157-6 : 

34*2 

189-1 

96-58 

0-67 

0*75 

95-16 

! 281*7 


pale yellow ... 

185-7 1 

12-3 

181-4 

97-04 

0*82 

0*41 

96-81 

295-7 

jf »f 

reddish -yellow 

108-5 

34-5 

i80*0 

96*82 

0 86 

0*62 

95-34 i 

296-6 

« »» 

yellow 

1001 

28*2 

188-8 

96-51 

0-79 

1 0-49 

95-23 j 

290*2 

Shark oil 

pale yellow . . . 

138-6 

8-2 

175-1 j 

i 97*26 

1 68 ! 

' 0*18 

95*40 I 

806-1 

Tunny-fish oil ... ! 

dark brown . . . 

155*9 

34-6 

177-0 ; 

; 95-79 

1-00 1 

[ 8*11 

91-68 

290-0 

Iceland train ... I 

red 

160-8 

46*4 1 

181*0 ' 

* 95*84 

1-68 

1 0-63 

93*58 ! 

289-4 

Newfoundland ! 
train 1 

pale yellow ... 

149-0 

i 1 

1*4 

196-9 

1 96-83 

I 

0-29 

1 

0*29 

96*25 

285-8 

Seal oil ! 

reddish -yellow 1 

1 146*2 

i 43-1 

184-4 

95-06 

0*79 

0-75 

94*42 

286-7 

Whale oil 

reddish-yellow 

1 116-2 

49*5 

184-9 

96-70 

0-69 ! 

0-57 

96-44 

289-0 

,, ... 

pale yellow . . . ' 

106 -1 

4*2 

177-8 

95*19 

0-70 

1-44 

94-33 

293-9 

n 

reddish-yellow 

105-8 

61-4 

176-7 

96-49 

1-77 

0*39 

94-33 

298*9 









F. H, 

. L. 


Valuation of Resin. A. Heupel, (Zeit angeiv, Chem., 1899, 171.) — The results 
of more than 1,000 determinations of the acid and saponification numbers of 
colophony gave an average of 100 for the acid number and 170 for the saponification 
number, and a similar difference was found between those numbers with other resins. 
The author agrees with Schick that the determination of constants as a basis for the 
valuation of colophony is useless. Out of many thousands of casks of resin which 
he has examined, he has never found two to give the same constants. 

H. H. B. S. 


Contributions to our Knowledge of Colophony. R. Schick. (ZeiL angew, 
Chem,t 1899, 172.) — The author replies to Dieterich’s remarks in the Zeit, migen\ 
Chem., No. 6. He again points out that Dieterich’s ‘*acid number,’* obtained by 
allowing the resin to stand for two houts in the cold, with excess of alcoholic potash 
and titrating back can be neither an acid number nor a saponification number, since 
it is greater than the number obtained by direct titration, and less than that obtained 
on standing for twelve hours in the cold. He considers that the sharpness of the 
end-reaction and the regularity of the decomposition which takes place on direct 
titration point to the correctness of this method of determining the acid number. 

, Among other reasons for objecting to the direct method of titration, Dieterich 
states that this method gives numbers below the calculated acid number of abiotic 
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anhydride. The author replies to this by referring to the numbers given by Dieterioh 
himself (166*86 to 170*80 and 168*00 to 183*60), and by pointing out that Perrenoud 
has already shown {Chem, Zeit, 1885) that colophony does not consist solely of 
abietic anhydride. Further, Dieterich himself asserts in the same paper that the 
resins (and therefore presumably colophony) are to be regarded as mixtures of very 
uncertain composition. 

The author does not attach any importance to the iodine number as a means of 
valuation, the fluctuations (as stated by Dieterioh) being too great (o/. Analyst, 
this vol., 77). H. H. B. S. 

A Reaction of Gallic Acid, Tannin, and Pyrogallol. G. Griggi. {BolL 
Chilli, farm., 1899, xxxviii,, 5 ; through Cfuim. ZeiL liej)., 1899, 29.) — When a few 
c.c. of a 1 per cent, solution of gallic acid are shaken with 1 c.c. of a 3*3 per cent, 
solution of potassium cyanide, a bright ruby-red colour is produced, which disappears 
on standing, but is re-formed every time the tube is agitated in presence of air. A 
drop or two of hydrogen peroxide also colours the bleached liquid similarly. A 1 
per cent, solution of tannin or pyrogallol gives a yellowish-red colour with potassium 
cyanide, and the subsequent decolorization is slower. Agitation and hydrogen 
peroxide reproduce the tint, but an excess of the latter gives a permanent yellowish- 
brown colour with gallic acid, and a characteristic dirty- white precipitate with 
tannin. F. H. L. 


A New Method of Estimating Tannin. L, Vignon. {Bull, Soc, Chim,, 1898, 
xix., 923-926.) — This is based on the fact that ungummed silk can absorb tannin 
quantitatively from an aqueous solution, leaving the other substances which usually 
accompany it (gallic acid, glucose, etc.). The silk is used in large excess of the tannin, 
which should be iii dilute solution, the proportion being about 5 grammes of silk to 
0*1 gramme of tannin in 100 c.c. of water. The tannin is absorbed after four or five 
hours at 50° C., and can then be determined by any of the usual methods ; titration of 
the liquid with permanganate, using indigo as indicator, gave the most exact results. 

The silk (ungummed) is prepared by being washed and rinsed in distilled water 
and dried, and 5 grammes are used for each estimation. 

Absorption by silk has the advantage over absorption by violin- strings or hide- 
powder of being much more rapid, while, unlike hide-powder, it does not yield soluble 
organic matter to the solution. Finally, the colour of the silk after the absorption 
enables one to estimate comparatively the degree of coloration of the tannin — an 
indication which is of value to the dyer and to the tanner. G. A. M. 


INORGANIC ANALYSIS. 

Gravimetric Estimation of Sulphuric Acid in presence of Iron. The 
Importance of the Ionic Theory in Analytical Chemistry. F. W. Kttster and 
A. ThieL (Zeits. anorg, Cheau, 1899, xix., 97.)— It is now well known that sulphuric 
acid cannot safely be thrown down by means of barium chloride from a solution oou< 
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^jfcinin g. dissalved iron ; for inasmuch as the impurity in the precipitate takes the 

of ferric sulphatCi which is decomposed into oxide on ignition, part of the acid is 
iosi^ and attempts to purify the barium sulphate by extraction of the iron simply lead 
to increased deficiency in the yield, because they remove that portion of ferric oxide 
which, left behind, would partially take the place of the weight of sulphuric anhydride 
that was not originally combined with bariuru. The usual method of precipitating 
the iron first with ammonia and treating the filtrate with barium chloride consumes 
much time, and is also inaccurate, since some of the acid is carried down with the 
ferric hydrate as a basic sulphate. The authors find, however, that when barium 
chloride is added to a liquid in the presence of iron, the precipitate falls with absolute 
purity provided the iron is either (1) in an insoluble form, i.c., a state of suspension ; 
or (2) is in solution combined with a complex ion, e.^., tartaric, or preferably oxalic 
acid. 

A solution of sulphuric acid and ferric chloride containing 2 atoms of iron to 
,8 of sulphur (the proportion occurring in pyrites) was prepared of such a strength 
that 25 c.o. should theoretically yield 0*713 gramme of BaS 04 . This volume was 
diluted with an equal amount of cold water, and an excess of ammonia (20 c.c.) in- 
troduced. The whole was heated almost to the boiling-point with constant stirring, 
and, neglecting the ferric hydrate, 15 c.c. of about 10 per cent, barium chloride 
solution were di’opped in slowly. Eight c.c. of 10 per cent, hydrochloric acid were 
next added, and the liquid kept warm and well mixed for two hours. It was then set 
aside to cool for half an hour, the liquid run off through a filter, and the residue 
treated several times in succession with 2 c.c. of cold HCl and 80 c.c. of boiling 
wa^r, allowing each extraction to take place for thirty minutes. Finally the 
barium sulphate was washed three times by decantation with boiling water, 
brought on to the filter, washed, dried, and weighed. The precipitate was per- 
fectly white, and weighed from 0*7109 to 0*7142 (mean 0*7125) gramme: 0*5 milli- 
gramme, or 0*07 per cent., less than that required by theory. In the second process, 
26 c.c. of the acid ferric chloride liquor were mixed with 15 c.c. of water and 25 c.c. 
of a cold saturated solution of ammonium oxalate, heated to the boil, precipitated 
with 15 C.C. of barium chloride, and acidified with 15 c.c, of HCl. The further treat- 
ment was precisely as above : the yield was almost pure white, and weighed 0*7115 
or 0*7129 (mean 0*7122) gramme, i.e., 0*8 milligramme, or OTl i>er cent., less than 
demanded by theory, A tartaric acid solution gave very similar results, and the 
barium sulphate was ultimately of perfect purity ; but the employment of this acid 
is not to be recommended, for much more iron is first carried down, and the individual 
yields show wider variations among themselves. 

In describing their methods and experiments, the authors express some surprise 
that the idea of converting the iron into some soluble compound other than sulphate 
before precipitation does not appear to have occurred to the numerous investigators 
who have endeavoured to overcome the difficulty of obtaining a barium sulphate 
uncontaminated with this troublesome and exceedingly common impurity. As 
Jannasch has conclusively shown that the precipitated iron always takes the shape 
of ferric sulphate, it is clear that such precipitation cannot occur unless the liqifid 
contains ions both of ferric iron and of sulphuric acid. The latter obviously cannot 
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be avoided ; the former may, either by throwing the metal entirely out of solution, 
or by combining it with some more complex ion which does not behave in an analogous 
fashion. The effect of precipitating and removing the iron as hydroxide is not per- 
fecUy satisfactory, and even with the greatest care must lead to a loss of sonie 
0*5 per cent, of the sulphuric acid. 

F. H. L. 

Bstimation of Boric Acid. F. A. Q-ooch and L. C. Jones. {Zeits. anorg, 
Chsm,, 1898, xix., 417.) — The process described by Thadd^eff (Analyst, 1898, xxiii., 
165) suffers from two defects : there is no proof that a mixture of potassium hydrogen 
fluoride and potassium borofluoride can be quantitatively separated by extraction 
with potassium acetate solution; while, as the present authors have definitely 
ascertained, when such a mixture is evaporated in presence of hydrofluoric acid, 
some of the boric acid volatilizes. Thadd^eff^s method always gives too high a 
result, presumably because the former source of error is the more serious ; obviously 
it can only be exact if they happen to neutralize one another. 

The modified form of Kosenbladt’s process, in which a borate is distilled with 
methylic alcohol and acid into a solution of a known weight of lime, is reasonably 
accurate. The acid may be nitric or acetic, and should only be employed in sufficient 
excess to decolorize phenolphthalein, a few drops more being added occasionally during 
the distillation. In this way the necessity for having such a large quantity of lime, 
as recommended by Moissan, is avoided. Particularly when nitric acid is adopted, 
the dried residue of lime and boric acid requires very cautious heating before the 
actual ignition ; even with acetic acid it should be handled carefully to prevent loss. 
It is perfectly possible to ignite the original calcium oxide to constant weight, and to 
weigh it without appreciable error in spite of its hygroscopic nature ; but to avoid 
the troublesome manipulation, the authors suggest sodium tungstate as an absorbent. 

This salt is fused with a small excess of tungstic acid (to remove traces of 
carbonate) ; a known weight of lime (4 to 7 grammes for 0*2 to 0*8 gramme of boric 
oxide) is dissolved in water, placed in the receiver of the distilling apparatus, 
surrounded with ice-cold water, well agitated with the boric acid vapours, allowed 
to rest half an hour, and then evaporated, melted, and weighed. Using acetic acid, 
the residue must be ignited till it is perfectly colourless on cooling. Either nitric, 
acetic, or sulphuric acid can be employed-— excess of the latter is objectionable. 
Various examples are quoted ; the results are fair, but tend to be a little too low. 

F. H. L. 


APPARATUS. 

Bstimation of Carbon and Hydrogen in Volatile Organic Liquida, 
F. W. Streatfleld and L. Eynom (Chemical NewSy vol. Ixxix. [2045], p. 60.) — The 
apparatus devised by the authors for this purpose consists of a strong, 
moderately large test-tube containing a small quantity of mercury and fitted 
with a triple-bore caoutchouc stopper. The tube from the supply of air 
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or oxygen dips into the mercury, to prevent backward 
diffusion ; a second tube leads to the combustion tube ; 
and a glass rod with a flattened head passes loosely 
through a tube fixed in the central bore of the stopper, 
communication with the external air being prevented by 
a joint of rubber tubing. The substance is introduced 
into the test-tube, enclosed in a sealed bulb which is 
broken by means of the rod, and the vapour is carefully 
expelled into the combustion tube by a current of air 
or oxygen entering through the supply tube. If the 
vapours are capable of attacking the caoutchouc fittings, 
the apparatus can be inverted, the air-supply tube being 
in such event bent upon itself so as to dip into the 
mercury seal. C, S. 

A Condenser for Extraction Work. C. G. Hopkins. (Jotirn. Avier, Chem. 
Soc,^ vol. XX. [12], pp. 96o, 966.) — This condenser obviates the trouble caused by 

condensed atmospheric moisture collecting on the outer 
surface of Liebig or Allihn condensers and running down 
over the extraction apparatus. 

It consists of a closed tuV)e a of thin glass, 25 cm. long 
and 25 mm. external diameter, into the top of which are 
sealed two glass tubes about 6 mm. in diameter, as water 
inlet and outlet, one of them extending nearly to the 
bottom of a. The whole is enclosed, l>y sealing, in a 
stronger glass tube 5, 30 mm. in internal diameter, drawn 
out below, for a length of 8 mm,, to 10 mm., and ground 
off obliquely at the end. A lateral tube c. 5 cm. long and 
12 mm. wide inside, is sealed on to 5, about 3 cm. from the 
top, to facilitate connection with a drying tube. 

The vapour being distributed in a thin layer over a 
large cooling surface, greater efficiency is obtained ; the 
risk of breakage, through unequal expansion below and 
above the water-line, is nil ; and the outer surface of 
the condenser is too warm to condense atmospheric 
moisture. C. S. 

MISCELLANEOUS. 

Antiseptics in Food. — A paper on the subject of preservatives or antiseptics in 
food was read by Dr. Alfred HiU, the Medical Officer of Health and Public Analyst 
for the City of Birmingham, at a recent meeting of the Incorporated Society of 
Medical Omcers of Health. A discussion ensued, in which a number of medical 
officers of health and public analysts took part, and ultimately the following 
resolutions were adopted : (1) That the Incorporated Society of Medical Officers of 
Health strongly disapproves of the practice of adding preservative chemicals to milk 
and other foods. (2) That if preservative chemicals are added to any food, a full 
disclosure as to the nature and amount thereof should be made to the purchaser. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The monthly meeting of the Society was held on Wednesday evening, May 3, in the 
Chemical Society’s Eooms, Burlington House, the President (Mr. W. W. Fisher, M. A.) 
occupying the chair. 

The minutes of the previous meeting were read and confirmed. 

Certificates of proposal for election to membership in favour of the following 
candidates were read for the second time : Edward Halliwell, F.LC. ; Arthur John 
Starey; and William Lincolne Sutton, F.I.C. ; and in favour of the following 
candidates for the first time: Thomas Waterworth Glass, B.Sc. (Lond.), Analyst, 
London; Henry Dixon Hewitt, assistant to Mr. Thomas A. Pooley, B.Sc., London; 
Daniel Lewis Thomas, Public Analyst for the Limehouso District, London ; and 
Samuel Allinson Woodhead, B.Sc., Public Analyst for East Sussex, Uckfield. 

Messrs. Julian L. Baker, F.I.C., Herbert E. Burgess, L. C. Deverell, Julius 
Lewkowitach, Ph.D., F.I.C. , F. K. O’Shaughnessy, Assoc. RC.S., Arthur 
Marshall, A.I.C., and Edward T. Shelbourn, A.I.C., were elected members of the 
Society. 

The following papers were read : The Assay of Belladonna, B.P.,” by F. C. J. 
Bird; ** On the Use of Boric Acid and Formaldehyde as Milk Preservatives,” by 
S. Rideal, D.Sc., and A. G. R. Foulerton, F.R.C.S. , and “The Value of the Estima- 
tion of Pentosans in Food Materials,” by Otto Hehner and W. P. Skertchly. 

NOTE ON BORIC ACID IN MILK SAMPLES. 

By E. G. CnAYTON. 

{Bead at the Meeting, March 1, 1899.) 

Boric acid was tested for qualitatively in 403 samples of milk received by me for 
analysis daring the years 1893-98, and the following is a record of the results : 

Totfil number of samples, 403 ; of these 164, or 40*6 per cent., contained boric 
acid. Thus : 

In 1893, of 45 samples, 28 contained boric acid, or 62*2 per cent. 


1894, „ 

28 

>1 

17 

60-7 

1896, „ 

92 


43 

46-7 

1896, „ 

62 

ff 

29 

46-7 

1897, „ 

108 

ff 

37 

34-2 

1898, ,. 

68 

fl 

10 

14-7 


403 


164 
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? In the table on the opposite page the samples are classified according to quality, 
■ iifhd the relative amounts of boric acid added. The numbers of adulterated, doubtful 
r(that is, poor or inferior, or probably adulterated), and genuine samples are also 
l^hown* Watered milks and samples with the fat abstracted are indicated respec- 
tively by the letters w and s ; both sophistications together are shown by w/s. The 
figures demonstrate a gradual diminution in the use of boric acid, possibly owing to 
the introduction of formaldehyde, which, however, was not tested for in any of these 
samples. 

Dibousbion. 

The Pbbsident desired to ask by what method the author had tested for boric 
acid. He himself had latterly found that the most expeditious way was one which 
had been described several years previously in the Analyst (xvi., 180), viz., to heat 
0"5 c.c. of the milk in a dish with a little weak and slightly acid tincture of turmeric. 
The reaction was thus obtained more readily than by any other method that he bad 
tried. 

Mr. Clayton said that he had tested the ash after acidification by hydrochloric 
acid with turmeric paper, confirming the test by applying alkali to the turmeric paper 
after drying. The alkali used was generally potash, but sometimes ammonia. 


NOTES ON MILK ANALYSIS. 

By L. de Koningh, P.I.G. 

(Bead at the Meeting, April 12, 1899.) 

Analysis of Sour Milks , — An attempt to analyse sour milks by the specific gravity 
process has already been successfully made by Weibull (Chem. Zeit, 1895), the 
process being briefly as follows : The milk is mixed with a definite volume of 
ammonia of known specific gravity to the extent of about 25 per cent., the whole is 
well shaken until the milk solids have redissolved, and the volume is then carefully 
measured, the exact quantity of milk used thus being found ; the specific gravity of 
the mixture is taken, and that of the milk found by calculation. 

The process, I am informed, is accurate, but the result greatly depends on the 
skill of the operator ; it also renders the estimation of the fat by the Leffmann-Beam 
process less accurate. The process which I now wish to bring to your notice is much 
more simple and less dependent on analytical skill, and, therefore, more suited for a 
commercial laboratory. 

The whole, or at least the greater portion, of the well-mixed sample is emptied 
into a measure ; an improvised one, having a mark 95 c.c., and also two other marks, 
100 and 106 c.c. respectively, will generally be found to answer the purpose. After 
pouring in the milk up to the mark 95, solution of caustic soda is added up to 
100 c.c., the whole is emptied into a dry flask and gently shaken for five minutes. 
The solution of the soda is made by partially filling a large cylinder with water at 
nearly 60® R, and then gradually adding strong aqueous soda until the specific gravity 
is exactly 1,030 (water -:1000) at 60® R This gravity being the same as that of 
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ftv^agd milk, a c,c. more or less of the alkali does not affect the experiment. The 
idkaline milk is now emptied into the ordinary test-glass, and its specific gravity 
taken at 60"* P. with a delicate milk-hydrometer; if the temperature should differ 
from 80* B\, then correct by means of Kichmond*s sliding rule. If the action of the 
soda has not been successful, empty the milk into the measure and add another 5 c.c. 
of soda ; in one obstinate case 15 c.c. was required, but if the sample is not too stale 
5 c.c. will always be sufficient. The specific gravity found may be assumed to be 
correct if the mixture has a density not greatly varying from 30 ; but if this is much 
higher or lower, the following correction should be applied : If 5 c.c. of alkali have 
been used, then deduct from the gravity found 1‘5 and divide the difference by 0*95 ; 
if 10 or 16 c.c. have been used, substitute 3 or 4*5 for 1*5 and divide by 0*90 or 0*85 
respectively. 

When trying the accuracy of the process with samples, the specific gravity and 
fat of which were carefully taken when quite fresh, it was found that the specific 
gravities as found by the soda process were rather lower than might be accounted for 
by decomposition of the samples. The remarkable fact was now disclosed that when 
treating fresh milk with from 5 to 15 per cent, of the soda solution the gravity is 
instantly lowered, the hydrometer moving not quite so fast, although very regularly. 
I am at a loss to account for this phenomenon, but think it not improbable that it may 
be, partially at least, caused by the precipitation of the calcium triphosphate. The 
loss in specific gravity is, however, as far as my experiments go, fairly constant, and 
I therefore propose adding 0*8* in order to get the true gravity of the sour sample, 
and fancy that the result will be the same as that of the original milk minus the loss 
in specific gravity caused by decomposition. 

To prevent disappointment, I wish to state particularly that I have no idea how 
the process will work with samples which are in an advanced state of decomposition, 
and deserve the name of “ putrid.” But I think the process will be found useful to 
those analysts who get their samples from a distance, or who are unavoidably 
prevented from touching them the very day they are brought in, and then find them 
unsuitable for the gravity process next morning. 

The alkaline liquid may now be advantageously used for the estimation of the 
fat by the invaluable Leffmann-Beam process. If 5 c.c. of soda solution have been 
used, then add an extra c.c. to save the trouble of correcting for dilution. 

Detection of Cane-Sugar , — It cannot be denied that the ordinary non-fatty-solids 
process is not alone conclusive, and that it is a very easy matter for intelligent milk- 
vendors to defeat the authorities by adding to their milk a solution of sugar, or highly 
dilute sweetened condensed milk. This, if much overdone, may be readily detected 
by the taste, but I quite agree with an experienced private inspector, who himself 
carried out some experiments, that although one may swear to the presence of 15 per 
cent, of sugar- water of 8 per cent, strength (this sugar solution has a density of 1030*8, 
and consequently defeats the gravity test), less than 10 per cent, is likely to be over- 
looked. Until recently it was not possible to certify the presence of sugar without 
making a regular chemical analysis coupled with polarimetric observations, and if the 
proportion of cane-sugar is below 1 per cent., I am somewhat doubtful as to the results 
so obtained. Moreover, the process is too complicated and takes too much time to be 
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of any use, either in a public or private laboratory, where the analyst is often required 
to give in his result the same day. Fortunately a test has recently been published 
(Analyst, 1898, 37) which is based on the reduction of molybdic acid by cane- 
sugar, a fact already used for detecting simple syrup in commercial glycerin. Cotton, 
noticing that lactose has no reducing action, proposed the following test : 0*5 gramme 
of powdered ammonium molybdate is dissolved in 10 c.c. of milk, 10 c.c. of dilute 
hydrochloric acid (1 : 10) is added and the mixture heated slowly to 80” C., when the 
presence of cane-sugar will betray itself by a blue coloration, even when its amount 
does not exceed a few tenths of a per cent. ; pure milk is said to be unaffected. 

I have tried the process, and it certainly will detect 0*4 per cent, of cane-sugar. 
In practice I find it more convenient to keep a saturated solution of the reagent 
ready for use in a narrow graduated measure, 2 c.c. sufficing for one test ; 8 c.c. of 
acid (1 : 8) is then added. The mixture first turns yellow owing to the formation of 
phospho-molybdate, but this precipitates along with the curd. The test-tube is now 
placed in water, which is then gradually heated to 80” C., and then kept for five 
minutes at that temperature, which should not on any account be exceeded. Those 
practising the process for the first time should make a blank experiment side by side 
with pure milk, so as to accustom the eyes to the slight but differently shaded colour 
always given by a genuine sample. With a little practice the process will be found 
to be a valuable one, and will enable the operator to state within fifteen minutes 
whether there is sufficient cane-sugar to unduly increase the non-fatty solids ; the 
, approximate amount may be judged by trying side-by-side a sample purposely mixed 
with, say, 10 per cent, of sugar solution. I tried whether decomposed milk gives any 
reduction, but find this is not the case ; on the other hand, milk containing 5 per 
cent, of sugar-water and kept for fourteen days only gave a very unsatisfactory test, but 
another sample containing 10 per cent, still gave a decided reaction. It was also 
tried whether the presence of ** colouring ” might deceive the analyst. Annatto, the 
dye almost universally used in London, when added to milk in such quantity as to 
render the article unsaleable, does give a slight reduction, but the amount used in 
practice is so small that it does not interfere with the test. 

Detection of Boric Acid . — It is well known that the incineration of a large 
quantity of fatty organic matter causes a loss of acid ; the rapid evaporation of a 
large quantity of milk and the burning of its residue is also a very unpleasant 
operation. A good deal of inconvenience is avoided by adopting the following plan : 
100 c.o. of milk are put into a large beaker covered with a light basin containing 
some cold water. The milk is now rapidly heated to boiling, the flame is at once 
removed, and 8 c.c. of very weak nitric acid (1 in 60) are poured in from a small test- 
tube. When cold the liquid is filtered, and an actual experiment has proved that this 
volume of acid just compensates for the volume occupied by the curd from good 
average milk ; when dealing with separated milk 6 c.c. are sufficient. As there is no 
need to have an absolutely clear filtrate, the milk may be rapidly filtered through 
muslin and 80 c.c. collected. One eighth of a gramme of sodium carbonate is now 
added, and the whole is rapidly boiled down in a spacious platinum dish and finally 
burnt to a gray ash ; the nitrate greatly assists in the burning, without, however, 
causix^ the least deflagration. The water-soluble portion of the ash is then tested for 
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boi^ acid either qualitatively or quantitatively by one of the now numerous methods, 
if done by the fluoride process it is preferable to use potassium instead of sodium 
earbonate. I have found that the aqueous solution of the ash can be obtained 
practically free from phosphoric acid in the following manner : Before adding the 
sodai add to the hot solution 2 drops of a saturated solution of calcium chloride and 
then a little ammonia. When cold Alter off the calcium phosphate, which, however, 
in this case is not precipitated so completely as might be expected, distinct traces 
being afterwards found in the insoluble ash. As the filtration of the calcium phos- 
phate is often a little slow, the filter-pump should be used. 


NOTE ON A POSSIBLE SOURCE OP ERROR IN MODIFICATIONS OP 
THE LEFPMANN-BEAM METHOD FOR ESTIMATION OF FAT IN MILK. 

By H. Droop Richmond and F. R. O’Shaughnessy. 


(Bead at the Meeting, March 1, 1899.) 


Leffmann and Beam recommended the use of amyl alcohol mixed with an equal 
bulk of hydrochloric acid for their centrifugal method of fat estimation ; one effect of 
the mixture was that the amyl alcohol was well distributed throughout the milk 
by the curdling effect of the hydrochloric acid before the sulphuric acid was added. 

The modification of Gerber, in which the hydrochloric acid is omitted, has come 
into general use ; his instructions were to add first the sulphuric acid, next the amyl 
alcohol, and finally the milk. He drew attention to the fact that the sulphuric acid 
and amyl alcohol could not be left long in contact without vitiating the results, and as 
an alternative recommended that the acid be added first, next the milk, and finally 
the amyl alcohol 

During the summer of 1897, it was found that when the acid and amyl alcohol 
were accidentally shaken up together (Gerber’s original instructions being followed) 
before adding the milk, the fat obtained on centrifugalizing was frequently highly 
coloured, and the resulting estimation was invariably higher than when the acid and 
amyl-alcohol were not allowed to mix. The difference sometimes reached 0*5 per 
cent. We found that this effect was much more pronounced on very hot days, and 
in cold weather practically disappeared. 

The following experiments will show that when amyl alcohol and strong 
sulphuric acid are mixed an action takes place resulting in the formation of a liquid 
compound which is insoluble in a more dilute acid, while a mixture of sulphuric acid, 
water, and amyl alcohol results in the formation of no such compound. The action 
between sulphuric acid and amyl alcohol increases at higher temperatures : 

I. A milk giving 3*63 per cent, of fat by gravimetric estimation was taken and 
examined in the following way. The reagents were added in the following order : 


Sulphuric acid 10 c.c. T Sulphuric acid 10 o.c. 

Milk 11 „ Amyl alcohol 1 „ 

Amyl alcohol 1 „ [Milk 11 „ 


{ Amyl alcohol 1 

Sulphuric acid 10 
MUk 11 


C.O. 

n 

f» 
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feriet of experimonts mi^e at 14® C., and another at 29® 0., which 
represent the temperatures of a laboratory in winter and summer. 

The fpUowing mean results were obtained : 


Temjperature 14* C. 

a. ... ... 8*66 per cent, fat 

L 8*67 

» c, ... ... d*7<6 


29® C. 

3*63 per cent. fat. 
8^66 
411 


The fat of o at 29* G. was darker than the others, and an odour was noted in 
this, but not in the others, which resembled that obtained on warming sulphuric acid 
and amyl alcohol. This experiment was several times repeated, with similar results, 

II. To exaggerate the action and to see the effect of temperature, mixtures were 
made containing ; 


/Sulphuric acid 
Amyl alcohol . 


10 c.c. r r Sulphuric acid ... 
1 „ *\Amyl alcohol ... 


15 c.c. 
1-5 


One series was cooled during mixture and kept at 14* C. for fourteen hours, and 
the other series was not cooled and was left at 37* G. for fourteen hours ; water wa.s 
then added to. make up to 30 c.c., and the separated layer measured. The results 
were : 

Temperature 14* C. 37'' C. 

a. 0*296 c.c 0*690 c.c. 

b. 0*424 „ 0*800 „ 


The layers at 14* G. were nearly transparent, while at 37* C. they were deeply 
coloured. 

III. Ten c.c. sulphuric acid, 11 c.c. of water, and 1 c.c. amyl alcohol (all at 
29* C.) were mixed ; no separation occurred in centrifugalizing, and the solution only 
became light brown. One c.c. amyl alcohol, 10 c.c. sulphuric acid, and 11 c.c. 
water (all at 29* G.) were mixed and centrifugalized, a liquid layer equivalent to 
about 0*2 per cent, fat was obtained, and the liquid became violet. 

IV. A series of experiments were made on the rate of heating of sulphuric acid, 
amyl alcohol, and mixtures of these two bodies in various proportions. The liquid 
to be heated was placed in a tube, contained in a second tube, which latter was 
immersed in boiling water. The difference in temperature between the liquid and 
water was taken, and the logarithms of a series of numbers so obtained were plotted 
against their corresponding times. The resulting curves, in the case of amyl alcohol 
which had been previously heated and of sulphuric acid, were straight lines. In the 
case of the mixtures in various proportions of these two bodies the curves all showed 
an increasing rate of rise, indicating that continued chemical change was taking place. 
Amyl alcohol which had not bean previously heated showed an abnormal rate of 
rise, indicating a change on heating which is not continuous. 

From our experiments we conclude : 

1. To obtain correct results with the Gerber method it is advisable to always 
employ the altenuntive method, t.e.» to add first sulphuric acid, next mine, and finally 
amyl alcohol. 

2. ^e modification of the method Siooording to which amyl alcohol is added 
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AtfA bAfi a iendency to give high roBults, and at high temperaturoB (in hot weather) 
the error may assume serious proportions. 

3. Gerber’s original method gives good results in the hands of a careful operator, 
but may at times give rise to error. 

We would point out that the order of adding reagents does not appear to be 
considered an essential part of the method, and there is no reason against Gerber’s 
alternative order of adding reagents being always followed. 

Discussion. 

The President having invited discussion, 

Dr. Dyer said that when he first used the Gerber apparatus, working by the 
original directions, he had often found charring to occur when the milk was put into 
the acid. When the milk was put in first, the fusel oil next, and the acid last, good 
results were obtained. 

Mr. O’Shaughnebsy said that, according to their experience, it was more difficult 
to make a satisfactory mixture when the milk was put in first, owing to the curdling 
of the milk by the initial action of the acid. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 


FOODS AND DRUGS ANALYSIS. 

The Influence of Distillery Refuse on Cow’s Milk. A. Fetermsnn. {Bull, 
de VAss. beige, 1899, xiii., 148.)— The author has examined samples of milk taken at 
intervals of three months from a dairy of fifteen cows fed on maixe wash from a 
distillery in Namur, but no trace of alcohol could be detected in 1 litre of milk. 

The author’s experience in this respect differs from that of Weller (Analyst, 
xxii., 264> C. A. M. 


Proportion of Water in Butter. B. Martiny, (Landw. Jahrb., 1898, xxvii., 
773; through Chem. Zeit. Bep., 1899, 46.) As the result of more than 20,000 
separate tests of different specimens of butter, the author finds the following 
average figures : 


Country. 

Germany, fresh ... 


No. of Bamplea 
examined. 

... 523 

Water 
Per cent. 

13*96 

„ salt 


... 1,107 

1301 

Denmark 


.. 9,847 

13-99 

Sweden 


... 4,423 

13*66 

Finland 


... 438 

11*18 

England ... 


.. 334 

1208 

France 


... 225 

18*40 


F. H. L. 
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The jlltaratlon of Milk-Fat in the Bipening of Cheeae. H. Weigmanh. 

{Zeit. Unterauch, Nahr, Oenussm,, 1899, ii., 31, 32.) — Eeierring to Ejrsteh’s recent 
cornmnnioation (Analyst, xxiv., 34), the author states that in his opinion the 
evidence there brought forward is insufficient to disprove the conclusions arrived at 
by Backe and himself {Landw, Vers. Stat., 1898, li., 144), and also by Windisch and 
by Duclaux. He considers that all that Kirsten heus proved is that the fat obtained 
by Devarda’s method from the ripe cheese has the same composition as the fat from 
the same cheese before ripening. But, inasmuch as the treatment with potassium 
hydroxide solution removes all the free fatty acids as well as the decomposition 
products of the milk-sugar, he contends that Kirsten’s experiments only show that 
Devarda's process is an excellent method for extracting from the cheese that part of 
the fat which has not undergone any change. G. A. M. 


Detection of Cotton-Oil Stearin (** Vegetal") in Lard by means of the 
Fhytosterin Test. Notes on the Bdmer Process. F. Wirthle. {Chem. Zeit., 
1899, xxiii., 250.) — It has recently been suggested in the Ghem, Zeit. Bep. that a 
certain proportion of cotton-oil stearin might be present in American lard without 
being capable of detection by Bomer’s phytosterin test (c/., however, Analyst, 1898, 
xxiii., 283). The author has accordingly examined a lard adulterated with 10 per 
cent, of vegetal,” and has obtained the kind of crystals characteristic of a mixture 
of cholesterin with phytosterin (t.c., short, compact, telescope-like needles). 

As regards Bomer’s process, Wirthle considers the Kreis and Wolf modification 
(Analyst, 1898, xxiii., 294) more complicated than the original, and prefers to work 
as Bomer prescribed, using, however, only 25 grammes of fat. It is also advisable 
to add a larger volume of water to the alcoholic soap solution, viz. , ISO instead of 
the 100 O.C. ( = ^5^), recommended by Bomer. The separation may be carried out 
successfully, and the cholesterin and phytosterin recovered pure, even from rancid 
fats, if the alcoholic residue after the second saponification is treated with animal 
charcoal before being crystallized from absolute alcohol; but from utterly putrid 
samples, some years old, no crystalline matter could be obtained. 

Vegetal" is a yellow substance, semi-solid at ordinary temperatures, which 
remains liquid a long time after it has once been melted. Its iodine number is 
89*24, its saponification number 1964, and its refractometer number, at 25° C., 63*3. 
It gives the Becchi and Welmans reactions powerfully. ** Vegetal” is not pure 
cotton-oil stearin, but is partly composed thereof, F. H. L. 


Bstimation of Sugar in Molasses. O. Foerster. {Chem. Zeit., 1899, xxiii., 
196.) — Processes for the determination of sugar in molasses which are based on 
dissolving the substance in water and making up the liquid to a definite volume are 
inaccurate, owing to the uncertainty respecting the amount and composition of the 
insoluble residue; it is better, therefore, to recover the sugar by means of absolute 
alcohol. A multiple (n) of 13*024 grammes of the sample is rubbed down with spirit, 
placed in a Siokel extractor over a fine platinum gauze, and allowed to extract for 
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tWj^ tootOT. The spirit is driven off, the mass diluted to n times 76 o.o. with water, 
75 p. 0 * are inverted, 60 o.o. are made up to half a litre, and 26 c,c. of the product (equal 
to 0-3266 gramme of molasses) are treated with copper, halving the figures given in 
Herafeld's tables. As an alternative, the sugar may be determined optically. 

F. H. L. 


The Ck>mpo8ition of Banana Flonr. A. Petermann. (Bull de VAss. beige, 1899, 
tiii., 147-48.)-— Flour obtained from the banana is widely used in Central America. 
The starch which is extracted from it is known in Europe as ** arrowroot of British 
Quiana.^* The starch granules are large and ovoid, and of characteristic form. 

The author has made a chemical examination of the flour prepared by himself 
from the fruit of the Musa jparadisiaca with the following results : 


Water 

Fatty substances 
Albuminous substances 
Carbohydrates, etc. , . . 

Cellulose 

Mineral matter 


Glucose 
Dextrins 
Starch . . . 


Per cent. 

560 

1-78 

313 

82-39 

1-22 

5-93 

100-00 


7-19 

3*34 

46*76 

C. A. M. 


The Detection of Maize Starch in Wheat Meal. K. Baumann. (ZeiL /. 
Unters, Nahr, u. G&nussm., 1899, ii,, 27-29.) — It is claimed that as little as 1 or 2 per 
cent, of maiije can be detected in wheat flour by the following method : About 
0*1 gramme of the meal under examination is mixed with 10 c.c. of a 1*8 per cent, 
solution of potassium hydroxide, and the test-tube is shaken at intervals during two 
minutes. Four or five drops of hydrochloric acid (strength about 25 per cent.) are 
then added, and the tube is again shaken. The liquid must still remain alkaline, since 
the proteid substances which are precipitated in an acid solution interfere with the 
regrdar distribution of the liquid for microscopical examination. When a drop is 
placed on a glass slip and examined under the microscope, the wheat starch granules 
will be found completely ruptured, while the maize starch remains unaltered. 

For a quantitative estimation, mixtures are prepared containing known quantities 
of the two starches, which are treated with the reagents, and drops of the liquid are 
compared with those of equal size from the sample in question. This method is 
equally applicable to the detection of maize starch in rye meal, the starch granules 
of which are ruptured by the potassium hydroxide even more rapidly than wheat 
starch. The advantages claimed for potassium hydroxide as a reagent over chloral 
hydrate are that the ^sintegrating action can be arrested at any given moment by 
the addition of acid, and that the wheat or rye starch granules are completely 
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raptured without the maize being attacked, whereas with chloral hydrate a cbn- 
' siderable proportion of the maize granules are burst, while a third or a quarter of the 
wheat starch still remains intact. G. A. M. 


A Contribution to our Knowledge of Wine Vinegar. E. Famsteiner. 
(ZeiL fur Untersuch. der Nahr. und Genussmittel, 1899, 198.) — The author has studied 
the changes which take place during the acetous fermentation of wine. Three 
different kinds of wine were experimented with, and the principal results obtained 
embodied in the following tables ; 


Grammes in 


I. 



II. 



III. 


100 c.c. 

30-1 -’98 

23-3-’98 

31-5-’98 

30.1-’98 

23-3-’98 

31 5-’98 

30-l-'98 

23-3*98 

31*5-*98 

S|)ecifio gravity at 
15“ C 

0-9987 

1*0036 

1*0055 

1*0095 

1*0173 

1*0262 

1*0055 

1*0112 

1*017 

Alcohol 

5*95 

4*29 

3*75 

4-23 

1*67 

0*0 

4*98 

2*61 

1*23 

Extract 

1*88 

1*82 

2-03 

3*60 

3*44 

3*64 

2*87 

2*40 

2*56 

S’*gar 

0-11 

— 

0*11 

0*65 

0-73 

0*85 

0*27 



0*30 

Total acid (acetic) .. . 

1-68 

3*33 

3-56 

1*96 

4*92 

7 ‘60 

1*63 

4*14 

6*00 

Non - volatiie acid 
as tartaric 

0-33 

0*24 

i 

i 0*23 ! 

0*40 

. 0*18 

i 0-26 

0*39 

0*12 j 

0*14 

Total tartaric acid... 

0*16 

0*19 

0*19 

0*22 

; 0*26 

1 0-26 

0*18 

0*21 

0*20 

Glycerin j 

0*50 

0*56 

0*72 ' 

0*49 

— 

0-59 

0*35 

0*34 

0*52 

Mineral matter . . J 

0*23 

0*26 

0*28 ; 

0*26 

0*27 

0-30 

0**28 

0*30 

0*34 

Alkalinity of the ash | 
in c.c. of normal ' 
alkali j 

1*60 

i 

i 1*70 : 

2*33 

! 

2-90 

2*60 


2*85 

Polarization in 200 ! 
m.m. tube ...i 

±0 

+ 0° 2' 

i 

1 +0“ 19'^ 

-0“ 48' 

j 

-0“ 62'! 

- 0’ 39’ 

~ 0“ 21' 

-0“24' 

f 0“ 7/ 


In the course of the investigation the author discovered the presence of a body 
of an aldehydic nature, which does not appear to be acetaldehyde. E. K. B. S. 


Detootion of Formaldehyde in Food Stuffb. F. Jean. (Bev. Chim. Ind., 1899, 
X., 33 ; through Chem. Zeit. Bep., 1899, 63.) — As formaldehyde yields insoluble com- 
pounds with albuminous substances, and as the methods hitherto advocated for its 
recognition also show other aldehydes, formalin is not easily detected in articles of 
food. The following process is recommended : 100 c.c. of the sample (milk, for 
instance) are heated to 70° C. with 4 or 5 drops of sulphuric acid, dry powdered 
sodium sulphate is added, the mass is distilled, and the first 50 c.c. of the distillate 
examined, In presence of formaldehyde this gives (1) a red colour with magenta, 
bleached by sulphurous acid, and turned violet or reddish by hydrochloric add ; 
(2) a turbidity with aniline water; (3) a yellow precipitate with Nessler’s reagent, 
changing to red or brown on standing ; (4) a turbidity with phenylhydrazine hydro- 
chloride, the solution becoming blue on addition of sodium nitroprusside and sodium 
hydroxide. Condusive evidence may be obtained by the blue colour produced with 
dimethylaniline, iuwordiag to Trillat’s suggestion. F. H. L. 
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Beteotkm of Saooharin in Articles of Food and Drink. A. Hasterlik. 
ilOhem ZeiL, 1899, xxiii., 267.) — In Spaeth's process 60 c.c. of beer are evaporated 
with a few crystals of copper nitrate to remove hop-bitter principles, mixed with 
cMMurse, clean sand and phosphoric acid, extracted with ether and petroleum spirit, 
the liquid dried, and the residue dissolved in a little weak sodium carbonate. This 
solution is then tested in various ways. The sweet taste is very characteristic, and 
will detect 0*001 per cent, of saccharin ; but if many samples have to be tried in 
Buooession, the tongue becomes fatigued with the secondary bitter taste of the 
material, and assistance should be obtained in judging the flavour. The alkaline 
solution may also be evaporated, the solid matter gradually introduced into fused 
potassium nitrate, the melt extracted with water, acidified with hydrochloric acid, 
concentrated if necessary, and sulphuric acid sought for with barium chloride : this 
process serves equally well for the quantitative estimation of saccharin. In the 
absence of salicylic acid and tannin, the ether residue may be fused for half an hour at 
220* or 250* 0. with sodium (not potassium) hydroxide, and the resulting salicylic acid 
tested for in the acidified aqueous solution with ferric chloride. As Abraham has quite 
recently shown, however {Eev. intern, falsif,^ 1899, xii., 17), the iron is apt to give 
doubtful indications, and especially in the case of pastry, liqueurs, etc., the reaction 
must be received with caution. Bernstein’s fluorescein test {Ber., 1888, xxi., 3,396) 
with resorcinol and sulphuric acid is not only useless for beer, as was pointed out by 
Oantter, but is utterly without value in the examination of any fermented liquid. 
[The original article includes a table showing the results of this test as applied to 
various beers, wines, lemonades, syrups, etc., from which it appears that a green 
(sometimes a red) fluorescence is produced in the majority of instances, even when 
the ethereal extract has a sour or indifferent taste and when the salicylic acid 
reaction is absent.] F. H. L, 


Solanine in Potatoes, and a Sensitive Beaction for its Detection. Bauer. 
{Zeit, angew. Chem,, 1899, 99.)— The author examined potatoes for solanine, according 
to the directions of G. Meyer {Archiv. fiir experirneni. Pat}u)L und PhannacoL, xxiii., 
119, 361). The results were as follows : 

Potatoes grown in 1897 ... ... 0*02 gramme per kilo. 

„ „ 1898 0026 „ 

A solution of telluric acid in moderately dilute sulphuric acid is a very reliable 
reagent for the detection of minute quantities of solanine, producing an intense 
red coloration on warming. The reaction does not take place with atropine, 
morphine, quinine, and other alkaloids. H. H. B. S. 


Qomberg’s Method for Estimating Cafibine compared with other Methods. 
B. F. Ladd. {Amer» Chem, Joum,, vol. xx. [10], pp. 866-869.) — For this the following 
three solutions are required : The first contains 18 grammes of potassium iodide and 
12*65 grammes of iodine per litre, the second 24*8 grammes of sodium thiosulphate 
per litre, and the third 4*913 grammes of potassium chromate per litre). The thiosul- 
phate solution is standardized against the chromate solution, and the iodine potassium 
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iodide against the thiosulphate. A weighed quantity of tea, oofFeei or other substance, 
is boiled with water, made up to a known volume, and filtered. An aliquot part of 
this is treated with basic lead acetate, until a precipitate ceases to form. After 
settling, the precipitate is filtered of^ and the lead removed from the filtrate with 
hydrogen sulphide. The liquid, after being boiled to remove dissolved gas, is divided 
into two equal parts, one of these being acidulated with either sulphuric or hydro- 
chloric acid. To both of these are added a definite quantity of the iodine potassium 
iodide solution, and, after settling for ten minutes, each is filtered off and titrated 
with jjy thiosulphate solution. The acidulated portion serves to show if there is any 
substance present capable of being precipitated by Wagner’s reagent ; if there is, the 
corresponding correction is made. One c.c. of sodium thiosulphate solution 
corresponds to 0-(X)485 caffeine. 

In the case of Vite's method, when working on pure caffeine, there was a loss of 
10 per cent., and with tea the results came out as low as 42 per cent below those 
yielded by Qomberg's method. Apparently the caffetannate in tea and coffee is not 
wholly broken up by the lead oxide. 

Gomberg’s method gave the best results, 99*9 and 100*5 per cent of caffeine 
being recovered when working with 0*1 and 0*2 gramme respectively of the pure 
substance; and higher values than yielded by the other methods were obtained 
from teas. 

For pure caffeine, Peligot’s method proved about equal to Gomberg’s, but with 
teas a loss of caffeine results from the use of an excess of lead and prolonged treatment 
with hydrogen sulphide. 

Grosschoff’s method gave good results with pure caffeine, but with teas the 
values came out from 0*355 to 0*786 per cent, below those yielded by the Gomberg 
method, which is, moreover, simple, and the most suitable one for rapid work. 

C. 8. 


Estimation of Sinapine. P. Bek. {Farmaz, 1899, xxi., 118 ; through 
Chem. ZeiL 1899, 99.) — The author finds that by using the double thiocyanate 

of potassium and platinum (Guareschi’s reagent for alkaloids) in place of the simple 
potassium salt, a higher yield of sinapine is obtained from mustard, and also that 
Simpis nigra does contain some alkaloid, Huseman’s statement to the contrary not- 
withstanding, In carrying out an analysis, 100 grammes of mustard flour are 
repeatedly extracted with 96 per cent alcohol, the solvent is evaporated, the residue 
taken up in water, filtered from fat, mixed with the double thiocyanate, allowed to 
rest for a week, and the precipitate washed with ether. Calculated as sinapine 
thiocyanate, the comparative results of the processes are : 


Sinapis alba 
>> 

Sinapis ni^a 


PotMaiam Salt. 

0’509 per cent. 
0-410 

» 


GuanKhi’a 
Uonble Salt. 
0'738 per cent. 
0-888 „ 
0-198 „ 


F. H. L. 


•1 
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Oa th.« Aih of Certain Deeorlptione of Cinnamon. O. Rupp. (Zeit. filr 
Unterruch. der Nahr, und QmussmiUel, 1899, 209.) — A new article of commerce has 
recently been introduced in Germany under the title " cinnamon powder." It is said 
to be prepared from broken cinnamon. As the ash and sand of this preparation were 
found to exceed the limits of genuine cinnamon (5 per cent, of ash with 1 per cent, 
of sand), the author, at the request of the Chamber of Commerce (Karlsruhe), 
examined reliable specimens of broken cinnamon, as imported from China and 
Ceylon. The highest proportions of ash and sand found in these samples were ; 

Ash. Band. 

In the Chinese 6*08 per cent. ... 8*20 per cent. 

„ „ Ceylon 6-50 „ ... 2‘48 „ 

On cleaning the specimens by picking out the larger stone particles and sifting 
out the sand, the proportions of ash and sand were much reduced. 

As a result of the inquiry, the Government of the Grand Duchy of Baden, 
pending action by the Imperial Government, has fixed the maximum ash and sand 
permissible at 6 per cent, and 3 per cent, respectively. H. H. B. S. 


Estimation of Alcohol in Tinoturs Lobeliae [.iEtherea]. B. Dowsard. 
{Pharm. Jour., 1899, Ixii., 170; through Chem. Zeit. Bep., 1899, C6.) — This operation 
being complicated owing to the presence of ether, the author makes use of the fact 
that alcohol combines with calcium chloride. Fifty grammes of the tincture are 
mixed with 25 grammes of anhydrous sodium sulphate, a large excess of calcium 
chloride is introduced, the whole allowed to rest for ten minutes, and the ether driven 
off by heating to 40° G. ; water is then added, and the spirit determined as usual. 

F. H. L. 


ORGANIC ANALYSIS. 

Solubility of Methane and Ethane in Earning Sulphuric Acid. B. A. 
Worstidl. (Journ. Amer. Chem. Soc., 1899, xxi., 245.) — In spite of the fact that the 
insolubility of the saturated hydrocarbons in fuming suipburic acid forms one of the 
fundamental principles of ordinary gas analysis, the author finds that both methane 
and ethane are actually dissolved on standing over the acid for any length of time. 
One sample of methane prepared from methylic iodide lost, roughly, 4 per cent, of its 
volume per day during eleven days, and another from natural gas lost about 1*4 per 
cent, per day in much cooler weather. Ethane dissolved at the daily rate of 4*7 per 
cent. FurtW experiments to determine the absorption of each gas in short intervals 
of time showed that methane lost about 0*1 o.o. per hour, the corresponding 
figure with ethane being on an average 0*25 c.o. per hour. In technical gas analysis, 
therefore, assuming the absence of ethane, the gas may be allowed to rest over 
fuming suipburic acid for an hour, if necessary, without serious error; but in 
presence of ethane fifteen minutes is the maximum; and in all cases the time of 
contact should be shortened as much as possible; F. H. L. 
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Deteotion of Acetone in Urine. B. yan ICelokebeke. (Ann. Pharm., 
1899, V., 49 ; through Ohem» Zeit Bep., 1899, 84.) — The author considera Penzoldt’s 
procesB the best : in presence of acetone a freshly-prepared solution of orthonitro- 
benzaldehyde gives a blue colour in a few minutes’ time. It is better to apply the 
test to a distillate rather than to the urine itself. F. H. L. 


Constitution of Oil of Orange Flowers (Neroli). Sohimmel and Co.’s April 
Beport. {Chem, Zeit, 1899, xxiii, 330.) — Oil of orange flowers contains a nitrogenous 
constituent which is intimately connected with its peculiar odour, and which can be 
extracted by acid. On investigation this body has proved to be the methyl ester 
of anthranilic acid, distilling at 9 mm. pressure between 124** and 125'’ C., solidi- 
fying on standing, and melting at 25*5° C. Its solutions have a blue fluorescence, 
and by hydrolysis it yields anthranilic acid melting at 144® to 145®. The substance 
recovered from the natural oil is thus identical in every respect with the methyl ester 
synthetically prepared from anthranilic acid. Further details are promised. 

F. H. L. 


The Composition of Oil of Lemon Grass. H. Labb4. {Bull Soc. Chim.), 1899, 
xxi., 77-79,)— According to the analysis of F. Tiemann {Bull, Soc, Chim, xx. [23] , 1) 
this oil contains only one aldehyde (citral), which forms from 84 to 85 per cent, of 
the total constituents. As the author’s experiments have led him to a different con- 
clusion, he has again examined the oil, using the method of separating citral and 
citronellal previously described by him (Analyst, this vol., p. 99). 

One hundred grammes of the oil were shaken for two or three hours with an 
equal volume of a freshly-prepared saturated solution of sodium bisulphite, containing 
a small quantity of ether to facilitate the crystallization. The crystals were dissolved 
in water, the solution washed with ether, and a concentrated solution of barium 
chloride added. The precipitate (18 grammes) was washed with water, alcohol, afld 
ether, and treated with alcoholic potassium hydroxide (5 per cent.) which decomposed 
it. On extraction with ether, about 6 grammes of an oil with the characteristics of 
citronellal were obtained. Theoretically at least 8*5 grammes of aldehyde should 
have been obtained by saponification, but the author states that he has not yet been 
able to recover the citronellal quantitatively from its barium compound. 

The aqueous solution which had been treated with the potassium hydroxide 
yielded a considerable proportion of citral, and a further quantity which had escaped 
combination in the first treatment was obtained by again treating the original filtrate 
with bisulphite.' The total amount of citral found was 76 to 77 per cent., or about 7 
or 8 per cent, lower than that found by Tiemann. The citral obtained by the second 
treatment with bisulphite was practically free from citronellal, the bisulphite 
compound of which is more readily formed than that of citral. 

The residue of 24 grammes was found to contain about 4 grammes of geraniol, 
the presence of which was also mentioned as probable by Tiemann about 4 grammes 
of a liquid with an odour of citral (B. P. 200-220® 0.) ; 3 to 4 grammes of a liquid 
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boiling at 170''480*' C., and judged by its odour and properties to be methyl- 
hepteuone ; and a residual portion of 8 to 9 grammes not yet investigated. 

0. A. M. 


The Composition of Essence of Petit- Grain. E. Charabot and L. Fillet. 
(Bull, Soc. Chim,y 1899, xxi., 74-77.) — The essential oil of petit-grain has usually been 
described as a slightly dextro-rotatory liquid, and the authors have found the oil from 
Paraguay to have this property and to be less soluble in 80 per cent, alcohol than the 
various IsDvo-rotatory specimens distilled by themselves in Cannes (Analyst, this vol., 

p. 100). 

The various French samples mixed together gave a product with a rotation of 
~ 5*34** at 15'" G. and containing 61 per cent, of esters. 

This oil saponified and distilled under normal pressure yielded the following 


fraotions : 


"C. 

Grammes. 

notation in 

100 millimetre tube. 

1 

before 

185 

20 

- 9-40° 

2 

between 

185-195 

31 

- 12-45 

3 

If 

195-197 

14 

-13-00 

4 


197-200 

110 

-13-30 

5 


200-210 

65 

- 9-40 

6 


210-220 

24 

- 6-48 

7 


220-232 

20 

+ 0-20 

8 

residue and loss 


36 



After several fractionations the first fraction was reduced to 11 grammes boiling 
below 186‘' C. with a rotation of ~ from which the authors concluded that their 
native essence did not contain any appreciable quantity of limonene. This terpene 
was found by Tiemann and Semmler among the constituents of petit-grain, and has 
also been found by the authors in an American essence, the rotation of which was 
-f0'12‘*, and which after a single fractionation gave a portion distilling below 190'' G. 
with a rotation of -1-7*40°. They consider that the presence of the larger proportion 
of limonene explains the difference in character between the French and American 
oils, and suggest that this is probably due to French oil being obtained by the distil- 
lation of the leaves only, whilst in the preparation of American essences both leaves 
and oranges are employed. 

All the fractions distilling below 197'' contained linalol in considerable proportion, 
and the products boiling between 197° and 200° G. consisted of nearly pure linaloL 
The fraction boiling between 220° and 232° G. was composed almost exclusively of 
gerahiol, which could be isolated by treatment with calcium chloride and converted 
into citral by oxidation. 

The fractions boiling between 200° and 220° G. were mixtures of linalol and 
geraniol, the fifth fraction containing 70 per cent, of the former and 30 per cent, of 
the latter, and the sixth fraction about equal proportions of each, as indicated by the 
respective rotations. 

The authors calculate that essence of petit-grain distilled from the leaves 
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alone ooniains after saponifioation 70 to 75 per cent, of Isevo-rotatory linalol 
{ (")»'* -16*72*), and 15 to 10 per cent, of geraniol. 

The residue yielded a solid substanoe crystallizing from petroleum spirit, and a 
liquid giving the reactions of sesquiterpenes. C. A. M. 


Formation of Furfural from Starch and its Derivatives. F. Sestini. (UOrosi, 
1898, XX., 325 ; through Chem, ZeiL Bep,, 1899, 74.) — If 10 or 15 grammes of crust 
of bread are heated to 110° or 115° C. in an oven, furfural is given off, and may be 
recognised by the bright red colour produced on a piece of paper moistened with 
a solution of aniline acetate and exposed to aqueous vapour. Crumb of bread only 
shows a similar reaction after it has been dried and baked at a temperature of 140° 
or 160° till it assumes a hazel-nut tint. Distilled in a current of steam, crust yields 
no furfural, so that the substance does not exist as such in bread. Commercial or 
acid-free starch gives the same reaction if it is heated to 185° or 200° ; and after 
moistening with sulphuric or hydrochloric acid yields furfural at 100°. Washed 
starch, in which the absence of pentosans was proved by means of phloroglucinol and 
hydrochloric acid, evolved notable quantities (0 44 to 1-16 per cent.) of furfural on 
boiling with hydrochloric acid (specific gravity, 1*06). Under similar conditions, 
pentosans themselves exhibit the same property. These experiments indicate that 
Tollens* process for estimating pentosans in hay is incorrect unless all sugar-forming 
'substances (starch, dextrocellulose, etc.) are removed before treatment with acid. 

F. H. L. 


Estimation of Pentoses in Presence of Saccharose. Andrlik. {Bohm, Zeits, 
Ziickcrhid,, 1899, xxiii., 314 ; through Chem, Zeit, Bep., 1899, 84.) — When pentoses 
are estimated by the phloroglucinol method, as the amount of sugar rises, increasing 
errors are produced, until 0*6 to 0*9 per cent, too much pentose is returned. The 
author has prepared a curve, by means of which the figures obtained on analysing 
mixtures of 9 grammes of saccharose with up to 3 per cent, of arabinose can be 
corrected. Per 100 parts of sugar, the diffusion syrup contains 0*20, the concentrated 
syrup 0*13, the first crystals 0*03 of pentoses ; the remainder passing into the sludge 
and the molaisses. F. H. L. 


Influence of Temperature on the Optical Determination of Sugar. 

— Henfeld. (Zeits, Zuckerind,^ 1899, xlix., 1 ; through Chem, Zeit, Bep., 1899, 65.) 

— Polarimetrio observations ought to be made in a room where the temperature 
has remained constant for three hours ; and in every laboratory a definite working 
temperature should be adopted, at which the value of the quartz plates should be 
checked on the normal weight of pure sugar. Correct results can thus be afterwards 
obtained with a half-shadow apparatus, even if the temperature of the test differs 
from the standard ; but to be strictly accurate a correction of 0*(X)036 for every 
degree of variation from the 100*point and from the normal temperature should be 
made when working on crude sugars if the divergence in temperature is serious. 
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A Bimpl^ setting of the 2 ; 6 ro point in good polarimeters insures the aeonrecy of 
the scale at the temperature of correction (IT'd** or 20*) ; at other temperatures the 
value of the graduations changes. A normal sugar solution prepared at 20* and 
examined between 22"" and 35* shows losses in rotatory power up to 0*6 per cent,, and 
similar differences occur even if the tubes are not at the proper temperature. 

F. H. L. 


Methods for Distinguishing between Baw Linseed and Boiled Oil. F. Evers. 
{Chem, Zeitf 1899, xxiii., 33A) — Linseed oil which has been boiled in presence of a 
drier is usually browner in colour, different in odour, and quicker in drying than 
the original material ; but these tests are not certain, and are not available for the 
identification of mixtures of raw and boiled linseed oil. The author finds a process 
employed by the German Customs authorities quite satisfactory : 6 c.c. of a solution 
of 100 grammes of crystallized lead acetate in 150 c.c. of water are mixed with 1 c.o. 
of 20 per cent, of ammonia and 32 grammes of anhydrous glycerin ; 12 c.c. of the 
oil are agitated with 6 c.o. of this reagent, and heated on the water-bath for three 
minutes. Eaw linseed oil yields two distinct layers of liquid, the lower of which is 
perfectly clear ; boiled oil containing a drier gives an emulsion. The metallic driers 
can also be extracted from a boiled oil by agitation with boiling dilute nitric acid, 
and the aqueous liquid qan be examined as usual. 

Linseed-oil “varnish” — i.e., an oil boiled at a high temperature, or treated at 
a lower temperature with oxygen, without any addition of driers [e.g.^ “ lithographic 
varnish”]— does not respond to these tests, but naturally behaves like raw linseed. 
Morpurgo’s process, however, is trustworthy. It depends on the fact that the soaps 
of raw linseed oil can be completely salted out of their aqueous solution, whereas 
those from a lithographic varnish remain partly in the liquid. The soap solution is 
prepared by the ordinary method of alcoholic saponification, the spirit is driven off, 
and the clear dilute liquid is treated with common salt as long as a precipitate falls. 
The mass is filtered, and acetic acid added in large excess : turbidity indicates an oil 
boiled without driers. F. H. L. 

[It may be remarked that linseed oil is seldom boiled without driers, except to 
such an extent as to raise considerably the specific gravity, redden the colour, cause 
a green fluorescence, and (mostly) to increase the viscosity to the eye. “ Oxygenated ” 
oils are not generally fluorescent, nor appreciably different in shade. In all cases, 
however, the iodine absorption is greatly diminished, falling some thirty to fifty points 
daring the earliest stages of the boiling or blowing process. Oxygenated oils have 
a more disagreeable odour, especially on warming, than such as are prepared by 
fire heat ; their specific gravity is higher ; and they tend to dry rather more rapidly. 
However manufactured, the less viscid descriptions of lithographic varnish do not 
dry at all quicker than raw oil ; while as the boiling progresses, the drying power 
(actually or apparently) falls off C/. /. Soc. Chem, Ind,, 1894, p. 203 , — Abs.] 


‘ Examination of Oils and Varnish with the Beftractometer. M. Weger. 
{Zeiti. angew. Chm., 1899, 297 and 830.)— In 1895 Hefelmaun and Maun stated 
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that; the purity of an oil or oil^varnish could be ascertained by examining the 
products in Zeiss’s refraotometer, and that the extreme limits were 80*6"* to 84*2’’ for 
genuine varnishes unoontaminated with rosin, rosin oil, or mineral oil. Further 
experiments have shown that, although this is true in the majority of cases, there 
are numerous exceptions and irregularities, so that the optical method is not trust* 
worthy.unless it is checked by a chemical investigation—^.^., determination of the 
saponification value and the amount of unsaponifiable matter. 

As regards pure linseed oil, the refractometer number at 25** in sodium light 
ranges between 80*2'’ and 82*2", one English specimen, which possessed an unusually 
high iodine number and a great capacity for absorbing oxygen, giving 85*1". After 
boiling,*' blowing with air, or the natural absorption of oxygen on keeping, linseed 
oil has a higher refractometer number ; but the several products cannot be dis- 
tinguished one from another by this means. The quantity of oxygen that a pure 
linseed oil or varnish is capable of absorbing rises with an increasing iodine number, 
but the refractive power does not invariably rise in the same manner — at least, such 
parallelism is only characteristic of new, raw oils. Among the boiled and oxidized 
oils and linseed varnishes the oxygen absorption and iodine values stand in inverse 
proportion to the refractometer number. The general effect on the refraction of 
linseed oil of treating it in various ways is shown in the annexed table ; and similar 
results obtain with the non-drying oils, raw rape showing 69.*2", blown or thickened 
rape, 74*7" and 78*2". 

t 

Sample No. Material. Refractometer No. 

1 Eaw Indian linseed oil 80*2 

2 No. 1 + 1 per cent, of mangano-lead resinate, prepared cold ... 81*6 

3 ,, + 2 ,, ,, ,, ... 82*8 

4 ,, -f- 3 ,, ,, ,, ... 83*6 

5 ,,+6,, ,, ,, ... 85*8 

6 No. 6 heated to 150" C. for 1 hour 86*7 

7 No. 1 + 1 per cent, of manganese linoleate dissolved at 50" ... 81*1 

8 No. 7 heated to 150" C. for 2 hours 82*2 

9 No. 1 + 0*5 per cent, of litharge and 0*3 per cent, manganese 

hydroxide heated to 230" C. for 2 hours 85*5 

10 Commercial Elektrofirniss," free from driers 89*8 

11 English ** ozonized ” varnish containing 2 per cent, mangano- 

lead resinate 87*3 

The refractometer numbers given by different mineral oils vary from 67*1" to 
over 105" ; rosin and rosin oil also exhibit figures higher than 105" ; fresh American 
oil of turpentine shows 65*5", and, after exposure to air and partial evaporation, 770". 
Therefore the refractometer cannot ensure the absence of these substances ; and if 
they be not present, a high optical number does not point to adulteration, but may 
even be evidence of good qualities. The most that can safely be said is that an oil 
giving figures lying between Hefelmann’s limits must be genuine. Weger's article 
includes sundry tables recording the refraction, oxygen-absorbing power, speed of 
drying, etc., of oils, boiled oils, drying oils, and linseed varnishes, made by Afferent 
prooesses, and examined fresh or after being stored for various intervals of time. 

P. H. L. 
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AaAlyais of Dograa, or 8od-Oil. E. Hopkina, D. L. Oobum, and E. SpiUer. 

(Joum, Amer. Ghem, Soc., 1899, xxi., 291.) — D6gras proper ia defined as the oil 
obtained from skins in the manufacture of chamois leather, as distinguished from 
aod-oil, which is the oil obtained from ordinary leather. In its {^reparation cheap fish- 
oils are mostly used — s.^., menhaden and ood oils ; but even olive-oil and certain 
greases are oooasionally employedi which give the constants'" an exceedingly wide 
range. The chief features of d^gras are the presence of the so-called ** d^gras former," 
hide fragments, and a high proportion of ash, and it is claimed that the value of the 
material rises with the amount of ** former " and diminishes with that of mineral 
acid ; but the price of the product does not appear to be governed by these factors. 
D^as former, a comparatively uninvestigated substance, is described as being of a 
resinous nature (not a resin), melting at 6*5® to 67“ C., and showing certain degrees of 
solubility in various solvents. 

To estimate the moisture, the authors prefer to absorb the oil in a roll of ashless 
paper, enclosed in a folded filter (like a paper capsule), placed between two wads of 
cotton in a short test-tube, with a hole at the base. This is dried to constant weight 
at 100“ G. while a current of air is aspirated through it. The dried sample is extracted 
in a smsJl Boxhlet with petroleum ether (boiling-point 40“ G.) to give the soluble 
matter, then with alcohol to recover the soap, while the residue is ignited to yield the 
ash and (by difference) the hide fragments. As both soap and oil contain inorganic 
matter, the total ash should be determined on another sample. The d<^gras former is 
estimated by a modification of the «Tean process : The oil is saponified (determining 
unsaponifiable matter at the same time), the solvents evaporated, the soaps dissolved 
in hot water and salted out, the liquid filtered, cooled, and hydrochloric acid added; 
the former is collected on a filter (simple decantation leads to loss), washed with water 
till free from salt, etc., and with petroleum spirit till free from oil, then dissolved in 
absolute alcohol, evaporated, and weighed. It should melt at 65“ to 67“ G. As it 
exists in sod-oil, d6gras former can be extracted by petroleum spirit, but in the pure 
state it is insoluble in this reagent. When titrating d6gras soaps with acid in presence 
of phenolphthalein to ascertain the saponification value, etc., the interference of the 
dark liquid may be avoided by shaking the fiask and watching the appearance of 
the foam. 

The paper also includes copious tables of the results obtained on analysing some 
twelve different specimens of d4gras ; but in view of their very irregular and divergent 
character, the figures are scarcely capable of useful reproduction or condensation. 
The proportion of d^gras former ranges between 0*65 and 21*41 per cent. ; of hide 
fragments between 0*15 and 3 per cent. ; of mineral acid in terms of milligrammes of 
potassium hydroxide per gramme of oil, between 0*96 and 90*6 per cent. ; and of total 
ash between 0*05 and 1*05 per cent. — all calculated on the original wet material. 

F. H. L. 

Estimation of Tannins, and the Influence of Gallic Acid on the Process. 
A. Heinemann. arigew. Chem,^ 1899, 245.) — This article consists of a 

comparative study of the von Schroder-Lowenthal volumetric and the Bimand- Weiss 
gravimetric methods of estimating tannine, as well as an investigation into the effect 
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produced on the results by the presence of varying proportions of gallic acid. The 
paper is scarcely capable of systematic abstraction ; but the following points are 
brought out in the course of the work. No processes except those mentioned above 
are of the least use in valuing materials containing tannin ; Yignon’s idea of employ- 
ing silk instead of hide-powder may perhaps be equally practicable; no process 
whatever can lay claim to real accuracy. The two chief sources of error in the 
hide-poVder methods are (a) the undesirable precipitation of various substances 
(colouring matters, gallic acid) which were previously held in solution by the tannins, 
but which are no longer soluble after the tannin-hide reaction has taken place, and 
(b) the absorbing power of the hide-powder for non-tannins. As the solutions used 
in the volumetric process are less concentrated than those in the gravimetric, a is 
not so serious in the former case ; on the contrary, for the same reason, and on 
account of the larger excess of hide-powder (30 : 1, as against 3 : 1), 6 is the chief 
defect of the volumetric method. This may partly be avoided by conducting the 
tannin absorption in stronger liquids (1 : 100), and diluting to 1 : 500 before titration. 
When the two processes yield different results, the gravimetric one is always lower, 
and probably more correct. The difference can only be explained by the absorption 
of bodies other than tannin which reduce permanganate powerfully. The difference, 
also, is roughly proportional to the amount of gallic acid present. 

Mixtures of tannins with gallic acid cannot be valued by the volumetric process, 
for 1 gramme of the dry acid reacts with the same quantity of permanganate as 
•1*505 gramme of dry tannin. Provided the solution does not contain more than 
5 or 10 per cent of gallic acid, the gravimetric process is fairly trustworthy, each 
1 per cent, of gallic acid up to 15 per cent, increasing the yield of tannin by 019 per 
cent., and from 15 to 30 per cent, by 0*17 per cent. A large excess of hide-powder in 
a dilute liquid absorbs almost all the gallic acid ; 3 grammes per 1 gramme of tannin 
in 100 c.c. is sufficient. " 

The Weiss-Eitner-Simand process {Zeits, AtiaL Chem.t xxviii. 110) is not satis- 
factory; and it must be remembered that the effect of adding 1 gramme of hide- 
powder three times in succession, and filtering between each, as done by Weiss, is 
widely different from that of introducing 3 grammes at once. The former plan leads 
to increased absorption of gallic acid. Gravimetrically, Yignon’s method requires 
enormous weights of silk (11 : 1) ; apart from this, the modification is fairly good. 
Volumetrically it exhibits all the defects of the von Schroder-LOwenthal process, 
except that it absorbs far less gallic acid. 

On the whole, the following seems to be the best method of conducting the 
operation: The hide-powder is agitated with twenty times its weight of water, 
allowed to settle, and filtered through linen ; this is repeated six or eight times, and 
finally it is extracted with alcohol, filtered, and dried at 100'' C. The tannin solution 
should contain from 1 to 1*5 gramme per 100 c.c. ; it is treated with 3 grammes 
of hide-powder, and allowed to react for fourteen or sixteen hours, with occasional 
agitation. The mass is filtered through paper, the filtrate tested for tannin with a 
1 per cent, solution of gelatin containing (as a preservative) a trace of phenol, and, 
if thought necessary, with a solution of pure tannin for dissolved hide-powd^. If 
neither is present, an aUquot portion is evaporated to obtain the non-tannins and the 
tannins by difference. 
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;T1:^ author complainB that hithe^o aualyats have always appmaohed this, 
pa^lem from the leather manufaotorer’s point of view> whereas the value of a 
partioolar ** tannin ” is by no means the same to the tanner, the dyer, and the 
writing-ink maker. Gallio aoid is simply an impurity in the two former businessest 
but it is very serviceable in the preparation of an iron ink. The article concludes 
with sundry speculations as to the theoretical constitution of the tannins. 

F. H. L. 

Separation and Identidoation of Ooumarin and Vanillin. W. H. Hess and 
A. B. Bresoott. (Joum, Amer. Chem. Soc,, 1899, xxi., 266.) — Twenty-five to 100 
grammes of the commercial extract are evaporated at SO"" C. , with periodical additions 
of water to keep the volume of liquid constant till the alcohol has volatilized. Normal 
lead acetate is dropped in with agitation as long as a precipitate falls ; the mass is 
filtered under pressure through asbestos, and the precipitate washed with a few c.c. 
of hot water. The cool filtrate is extracted three or four times with ether, or prefer- 
ably chloroform, till all soluble matter is recovered ; and the solution is treated in a 
separating funnel several times with 2 c.c. of 1 : 2 ammonia as long as the aqueous 
liquid becomes yellow. The ether is washed with 2 c.c, of water (the washings being 
mixed with the ammonia), then allowed to evaporate spontaneously or over sulphuric 
acid in vacm, using a sealed capillary tube with its open end beneath the solution to 
prevent bumping. When free from moisture, or after drying at a temperature not 
exceeding 45** C., the ethereal residue is dissolved in a little cold petroleum spirit (boiling 
point 30* to 40* 0.), the solvent is driven off in vacm over paraflSn, the ooumarin 
dried at or below 45* and weighed. Its melting-point (67*) should be determined, and, 
coupled with the odour, is sufficient for identification. The ammoniacal liquid con- 
taining the vanillin is rendered faintly acid with 10 per cent, hydrochloric acid, 
then shaken out with ether, the solvent removed, and the residue dried in vactio over 
sulphuric acid, or at a temperature not exceeding 55* C. The mass is extracted with 
boiling petroleum spirit, the solution decanted into a tared dish, evaporated at 55* and 
weighed. The yield should be pure vanillin melting at 80* to 81* C. After weighing, 
its colour reactions may be tested ; but it should be noted that some vanillin extracts 
contain phenol-like bo^es that give colours with iron salts, therefore such tests are 
only trustworthy after purification. Experiments on artificially prepared mixtures 
gave yields of 96 to 98 per cent, of the coumarin taken. The process is quicker and 
easier to work than the bisulphite method, and the separation of the vanillin is more 
complete. F, H. L. 


The £[8Bmatin of the Blood of Different Animals. P. CaEeneuve and 
B. Breteau. {Journ, Pharm, Chim,, 1899, ix., 321-23.)— The authors find that 
hsBmatin prepared in the following rapid manner is a chemically pure substance, and 
varies in composition with the species of animal from whose blood it was derived. 

The defibrinated blood is heated to the boiling point with its own weight pf 
sodium sulphate. The precipitate is collected, washed with jbcdhng watei;, 
drained, and extracted at 50* 0. in a mortar with successive smnU portipns of 93 psff 
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oent. alcohol, containing 10 grammes of oxalic acid per litre. About 2 litres of 
colvent are required to extract the precipitate from 1 litre of blood. Strong am- 
monium hydroxide solution is added drop by drop to the filtered alcoholic extracts, 
oare being taken that the liquid still remains acid. The gelatinous precipitate of 
hasmatin is collected on a filter, washed with cold alcohol, redissolved in dilute 


ammonium hydroxide (5 per cent.), and reprecipitated with acetic acid. Finally it 
is washed successively with cold water, alcohol (93 per cent.), and ether, and dried 
first at the ordinary temperature, and then for twenty>four hours at C. The 
yield amounts to about 1 gramme of haamatin from a litre of blood. 


According to the authors' analyses, the haamatin thus obtained from the blood of 
the ox, horse, and sheep has the following elementary composition : 


Carbon . . . 
Hj^drogen 
Nitrogen 
Iron 

Oxygen , . . 


Ox. 

Hone. 

Sheep. 

64-68 

64-37 

64-24 

5*33 

5-38 

5-32 

9*02 

10-11 

9-41 

8-81 

9-38 

10-65 

12*16 

10-76 

10-38 

100*00 

100 00 

100-00 


An analysis of the haematin of ox-blood by Hoppe- Seyler is given for the purpose 
of comparison : Carbon, 64*30; hydrogen, 5*60; nitrogen, 9*20; iron, 8*83. 

, C. A. M. 


Note on the Estimation of Hydrocyanic Acid by Liebig’s **Method. 
Lextreit. (Jourti, Pharm, Chim,, 1899, ix., 323-25.) — Liebig's method of deter- 
mining hydrocyanic acid consists in first neutralizing the acid with potassium 
hydroxide, and then titrating the liquid with a standard solution of silver nitrate. A 
very soluble double cyanide of silver and potassium is produced, and the end of the 
titration is shown by the formation of the insoluble silver cyanide. The author 
points out that there are two objections to this method. If any free hydrocyanic acid 
is left in the liquid it does not react with the silver nitrate. And on the other hand, 
if too large an excess of potassium hydroxide be added the formation of silver cyanide 
is interfered with. Moreover, alkaline cyanides themselves have a distinctly alkaline 
reaction towards ordinary indicators, such as turmeric and phenol-phthalein, and it 
is therefore difiScult to determine the exact point of neutralization. 

This difficulty is obviated by using as indicator the blue C4B, which is not acted 
upon by alkaline cyanides or hydrocyanic acid, but is changed to red by alkaline 
hydroxides. 

Having determined the amount of alkali required to neutralize the acid in the 
liquid, this quantity is added to a similar portion, and the titration with silver nitrate 
carried out in the usual manner. 

Medicinal hydrocyanic acid is frequently prepared by decomposing potassium 
cyanide with tartaric acid. Liebig's method is unsuitable for the valuation of such 
preparations, since silver tartrate is formed and disappears too slowly, especially 
towards the end of the reaction, so that the final reading is not sharp. C. A. M. 
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Estimation of XJrio AoicL E. Mallet, {Eep, Pharm., 1899, Iv., 100 ; through 
Chem, ZeiU Bep,, 1899, 93.) — This is essentially a combination of the Denigis and the 
Hopkins processes. One hundred o.c. of urine are treated with 10 o.c. of a 16 per 
cent, solution of anhydrous sodium carbonate to remove the phosphates. The filtrate is 
mixed with 5 c.c. of a 4 per cent, solution of copper sulphate and 20 c.c. of a reagent 
prepared as follows: sodium thiosulphate (cryst.) 100 grammes, Bochelle salt 
100 grammes, water 1 litre. The precipitate is yi^ell washed, suspended in 500 o.c. of 
water, decomposed with 5 o.c, of sulphuric acid, and the uric acid titrated with 
permanganate. The results agree well with those obtained by the methods referred 
to above. F. H. L. 

Reactions between Iron Salts and FyrogalloL A. Hirsh. {Pharm, 

1899, xliv., 205 ; through Chem. Zeit. Rep., 1899, 99.)— When a few c.c. of a 1 per 
cent, solution of pyrogallol are mixed with 2 drops of dilute ferric chloride, an 
amethyst blue colour is produced, which very quickly changes to reddish-brown. 
One c.c. of OT per cent, sodium hydroxide solution alters the colour to dark blue, and 
a trace of mineral acid restores the brown. The brown tint is, therefore, due essen- 
tially to the inorganic acid; for on adding ferric acetate to the pyrogallol, a blue colour 
is formed, which is also changed to red-brown by a mineral acid. With ferrous salts 
the white turbidity mentioned by Beilstein does not appear if the solutions are very 
weak, and an intense blue coloration is given on the addition of a minute amount 
of caustic soda. F. H. L. 


INORGANIC ANALYSIS. 

Estimation of Sulphuric Acid in Presence of Iron. Determination of 
Pyrrhotite in Pyrites. O. Herting. Zeits. atigew. Chem., 1899, 274.) — Provided the 
instructions are carefully followed, Herting has always found Lunge’s process quite 
accurate ; and comparative experiments with Kiister and Thiel’s methods (Analyst, 
this vol., p. 137) show that the latter are less rapid and convenient. 

The author also calls attention to the frequent presence of pyrrhotite in American 
pyrites, which is not completely burnt in the usual furnaces, and refers to Cone’s 
process (Analyst, 1893, xxi., 223) for its estimation. F. H. L. 

Estimation of Sulphuric Acid in Presence of Iron. Q-. Lunge. {Zeits, 
anorg. Chem., 1898, xix., 454.) — This is a protest against the inference contained in 
Kiister and Thiel’s article (Analyst, this vol., p. 137) that Lunge’s process is tedious 
and inaccurate. It can be carried out completely in two or three hours ; whereas the 
very removal of the iron in the methods suggested by the former authors occupies 
four hours. As regards accuracy, Jannasch himself has admitted that the Lunge 
process is trustworthy {J, pr, Chem. [2], xl., 236). F. H. L. 


Determination of Tungsten in Steel. G. Auohy. (Journ. Amer, Chem, Soc., 
1899, xxi., 239.)— 'In the estimation of tungsten in steel the amount of acid in 
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the liquid from which the tungstic acid axrd silica are filtered should be as small as 
possible ; and the preceding evaporation to dryness to render them insoluble should 
take place in hydrochloric (not nitric) acid solution. Evaporation of a nitric acid 
solution does not lead to a complete separation of the tungsten ; but in presence of 
hydrochloric acid, provided an excess be not employed, only one evaporation to 
total dryness is necessary. The best method of procedure is to dissolve 4 grammes* 
of the steel in dilute nitric acid, evaporating until a scum appears on the surface, 
adding 30 or 40 c.c. of strong HCl, e/vaporating to dryness and heating on the hot 
plate, dissolving in 40 c.o. of strong HCl, evaporating again until a scum forms, taking 
up in 5 c.c. of HCl and 15 c.c. of water, heating, diluting with 25 or 30 c.c. of hot 
water and filtering. 

At least in the case of steels low in phosphorus, the tungstic acid need not be 
removed before estimating the former ; but the yellow molybdate precipitate must 
not be allowed to stand more than 2 or 2^ hours. When neutralizing with ammonia, 
excess must be avoided, or tungstic acid will be thrown down and remain undissolved 
in the nitric acid subsequently introduced. The usual method of getting ferro- 
tungsten into solution depends on a preliminary roasting ; the author has obtained 
unsatisfactory results when operating in this manner. He prefers to attack the 
alloy by heating it with strong nitric acid, adding strong hydrochloric acid by degrees, 
and then following the above scheme. A metallic residue is left consisting apparently 
of almost pure tungsten ; but this is readily oxidized by ignition after it has been 
removed by filtration. F. H. L. 

Some Reactions of Chloric, Bromic, and Iodic Acids. D. Vitali. (Giom, 
Farm. Trieste, 1899, iv., 39 ; through Zeit. Eep., 1899, 99.)— When a solution 

of manganous sulphate acidified with sulphuric acid is treated with a bromate, a fine 
violet colour is produced, which is due to a mixture of basic manganese sulphate 
and free bromine. The salts of chloric and iodic acids yield no colours. This 
reaction may be used as a means of determining manganese ; for if the violet liquid 
is boiled for some time, the metal is finally precipitated as dioxide. 

Salts of iodic acid are decomposed in the cold by hydroxylamine sulphate, iodine 
being liberated ; bromates only behave similarly on warming ; chlorates remain 
unreduced. An analogous reaction occurs with compounds of phenylhydrazine, but 
the iodine, instead of being set free, combines with the phenyl group, producing a 
red precipitate which presumably consists of triiodophenol. 

Hypophosphorous acid decomposes iodates in the cold, liberating iodine at first 
and yielding finally a mixture of a phosphate and hydriodic acid ; bromates are 
attacked on warming ; chlorates not at all. F. H. L. 

Titration of Persulphates. M. le Blano and M. Eokardt. {Zeits. Elsh 
trochem., 1899, v., 366; through Chem. Zeit, Bep., 1899, 62.) — Processes for deter- 
mining the active oxygen in solutions of persulphates which depend on addition of 

* If 3*9655 grammet be weighed out, the yield of WOj multiplied by 20 gives directly the percentage 
of tungsten in tm steel. 
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ferrous ammonium Buli>hate^ followed by titration with permanganate, are apt to give 
too low results, unless the temperature during the operation be raised. The employ- 
ment of a large excess of iron salt serves the same purpose, but warming is simpler 
and more accurate. F. H. L. 


A New Indicator for Aoidimetry. E. Biegler. {BuleU Soc, de Sciinte din 
Bucurescif 1899, vii,, 453.) — This body consists of the diazo colour which is prepared 
by treating an alkaline solution of guaiacol with diazoparanitraniline. It is a brown 
substance, insoluble in water, and soluble in alcohol. 0*20 gramme dissolved in 
100 c.c. of spirit forms an indicator exceeding phenolphthalein in sensitiveness, 
bright red in alkaline liquids, greenish-yellow with acids. F. H. L. 


REVIEWS. 

Chemical and Biological Analysis op Water. T. H. Pearmain and C. G. Moor, 
M.A. Cantab. (Bailli^re, Tindall and Cox. Price 5s.) 

In the 168 pages the authors have given a r^sum^ of the subject which, if not 
sufiSciently detailed for the practitioner, will undoubtedly be of service to the lay 
reader. The work is mainly a reprint from articles in the Sanitary Becord^ and 
presents a selection of processes which the authors have found convenient. Forty - 
seven pages are devoted to bacfceriology and a chapter on aerated table-waters com- 
pletes the volume. S. B. 

The Microscopy op Drinking Water. Geo. Chandler Whipple, of the Brooklyn 
Department of Water Supply, (Wiley and Sons, New York ; and Chapman 
and Hall, Londoa Price 3.50 dollars.) 

So much exclusive attention is at present allotted to the Schizomycetes that the 
larger organisms in most text-books are passed over in a few paragraphs with rare 
and often incorrect illustrations, with the result that information has to be laboriously 
gathered from large and expensive monographs like those of M. C. Cooke and others. 
This book, then, with its delicately-executed plates, succinct descriptions, completed by 
a brief but sufficient glossary, and useful bibliography and tables, will be welcomed by 
the ** water analyst and waterworks engineer,” for whom it is intended. The latter 
is often painfully cognizant of the objectionable taste, odours, or appearances that 
many of the macro-organisms communicate to a supply. In Chapter XII. instances 
are given of the obstructions and difficulties that at recent dates these growths have 
occasioned in pipes and aqueducts, and systematic and thorough flushing ’’ is 
enjoined. The sections on distribution of minute life are exceedingly interesting, and 
seem exact ; on p. 123 quantitative experiments are detailed, comparing the number 
of these organisms with definite amounts of various odorous chemicals. It is found 
that in some cases the odoriferous substances from the organisms pass through the 
filter, and the disintegration of the organisms gives the filtered water an increased 
odour, over the unfiltered.” Though the work is modestly said to be elementary 
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in oharaoter/’ and to have been prepared ** during the leisure moments of a busy 
year,” it is a valuable contribution to a somewhat neglected section of Limnology ** 
— the study of lakes and ponds. If any fault can be found, it is that while the 
Sedgwiok-Bafter sand-plug and the plankton net ” of Hensen are fully described, 
the Dibdin micro-filter, which would appear for many reasons to be preferable, is not 
mentioned, and the Italian and German researches on the pathogenic action of some 
Protozoa should also have had some notice. The lesson of the book is summarized 
in the opening sentence of Chapter X. : To obtain a permanently safe and satis- 
factory surface water supply without filtration, the rainfall must be collected quickly 
from a clean watershed and stored in a clean reservoir '' — ideal conditions which are 
not always attainable in populous countries. B. B. 

Commercial Organic Analysis. By Alfred H. Allen. Third edition. Vol. II., 
Part I. : Oils, Fats, Waxes, Glycerol, Nitroglycerin, and Nitroglycerin Ex- 
plosives. Bevised and Edited by Dr. Henry Leffmann, Philadelphia. 
(London : J. and A. Churchill, 1899.) Price 14s. 

Mr. Allen’s great work on “ Commercial Organic Analysis ” is a text-book which 
has been found indispensable in every practical laboratory, and which is so well known 
that it needs no extended notice whenever a new edition of one or other of the 
volumes appears. We cannot refrain from congratulating the author that new 
editions are called for, for they give him the opportunity of bringing his work up to 
date, the more so as the literature on the technical subjects which are treated of by 
Mr. Allen is growing by leaps and bounds. 

The labour of keeping a work of the magnitude of Mr. Allen’s up to date is so 
enormous that one need not experience any surprise that the author has found it 
necessary to call in the aid of a collaborateur on the present occasion, although it is at 
the same time to be regretted that Mr. Allen has not been able personally to conduct 
the work comprised in the present volume, referring as it does to a branch of knowledge 
in which he is an acknowledged authority, and to which he has contributed so much 
original information. The aid of an American collaborateur has been felt necessary 
on account of the threatened appearance of an unauthorized and piratical American 
reprint, and the present volume therefore appears simultaneously in England and 
America. 

The new edition contains many additions of new matter which has appeared 
during the last few years — bromine thermal methods, methods for the determination 
of glycerol, acetyl numbers, various tests for oxidation of oils, composition of and 
methods for the examination of dynamites and smokeless powders, d6gras, cloth oils, 
and so forth. 

Some of these additions are indicated by a different type from that used in the 
text of the book, while others appear as an appendix to the volume. 

There is no class of organic substances of such immense technical importance in 
the investigation of which so much remains to be done as in that of oils and fats. 
Some advance in our knowledge has been made during the last ten or fifteen years, 
but the progress has been far from being in proportion to the importance of the subject. 
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The research chemist, who naturally prefers to work with compounds which admit of 
ready isolation and study, has deliberately kept his hands from unpromising and 
uncrystallizable unsaturated fatty matters. Almost everything which has of late 
years been accomplished in the elucidation of this theme has had to be done by 
practical chemists, upon whom the need for differentiating the multitude of oils 
occurring in commerce has daily pressed. Happily the empirical knowledge which 
was formerly deemed sufficient is slowly making place for more scientific views. 

If we have any fault to find with the volume before us, it is perhaps that suffi- 
cient prominence has not been given to the real chemistry of oils, little as we know 
of it. If the problem of their constitution — a most complex and difficult one in any 
case — is to be solved as satisfactorily as that of sugars and other carbohydrates has 
been in recent years, it is obvious that new paths of investigation will have to be 
adopted, and the ripe experience of Mr. Allen in indicating such new paths would 
have been of great value to investigators. 

As yet even the constitution of a body apparently so simple as oleic acid can 
hardly be regarded as definitely settled ; we know nothing of the constitution of the 
less saturated acids, like linolenic acid ; we are still in ignorance as to the constitU’ 
tional difference between any two oils possessing approximately similar iodine 
absorptions but of widely different properties ; and since we do not know whether 
these differences are due to constitutional differences in the fatty acids, or whether 
we have to do with different mixed glycerides, it is obvious that a vast field for 
research is still left practically untouched. 

Since the appearance of the first edition of Mr. Allen’s volume on fats and oils, 
the literature on the subject has increased rapidly. A vast amount of material has 
been collected which deals mainly with constants — admirable aids to the practical man, 
though only of moderate theoretical value. In comparing the present volume with the 
most comprehensive work on “ Fats by another author, it must not be forgotten that 
Mr. Allen’s volume is a portion— only a small portion— of a great and comprehensive 
work travelling over a vast field of which fatty bodies form but a small part. Just as 
little as one would expect to find in a general text-book on chemistry a full account 
of all the modern knowledge, for instance, of the sugars, so Mr. Allen’s work should 
be considered mainly from the point of view on which the whole work was under- 
taken — the detection and determination of the impurities, adulterations, and products 
of decomposition of the materials referred to in the work. 

As a practical guide, Mr. Allen’s third edition is of the same high standard of 
excellence as were the previous ones, and anyone who has to analyse fatty substances 
will find in it the fullest and most trustworthy practical information. 0. H. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The monthly meeting of the Society was held on Wednesday evening, Jime 7, in the 
rooms of the Chemical Society, Burlington Houi^. In the unavoidable absence of 
the President the chair was ta^en by Mr. Alfred H. Allen (Vice President). 

The minutes of the previous meeting were read and confirmed. 

Certificates of proposal for election to membership in favour of the following 
candidates were read for the second time : Thomas Waterworth Glass, B.Sc. (Lond.) ; 
Henry Dixon Hewitt ; Daniel Lewis Thomas ; and Samuel Allinson Woodhead, B.Sc. ; 
and in favour of the following candidates for the first time : Frederick Davis, Analyst, 
61, Imperial Buildings, Ludgate Circus, London ; William Francis, Chief Analyst to 
the Condensed Milk Company of Ireland, Limited, Limerick : and Edward Bussell, 
B.Sc. (Lond.), F.I.C., Demonstrator of State Medicine, King's College, London. 

The Chaikman (Mr. Allen) said that he had recently paid a short visit to the 
United States, and wished to express to the Society his sense of the cordial and 
friendly feeling entertained by American chemists towards the Society of Public 
Anidysts as a society, and towards its members individually — a feeling which he was 
sure would be heartily reciprocated. 

The following papers were then read : “ On some Comparative Analyses of, and 
Digestive Experiments with, White and Wholemeal Breads," by Otto Rosenheim, 
Ph.D., and P. Schidrowitz, Ph.D. ; “ Note on Coffee Extracts," by C. G. Moor, M.A., 
and Martin Priest ; On the Determination of the Iodine Value," by J. Lewkowitsoh, 
Ph.D. ; and On the Influence of Ammonium Salts on the Precipitation of Nickel 
by Ammonia," by Arthur Marshall. 


ON A RECENT GINGER CASE. 

, By E. J. Be VAN, Bernabd Dyer, and Otto Hehneb. 

{Bead at the Meeting, April 12, 1899.) 

In a recent case heard at Barnsley, Mr. Allen certified that a certain sample of ginger 
consisted of 60 per cent, of genuine ginger and 60 per cent, of ginger deprived of its 
pungent principles. The case was referred to the Government analysts, whose 
certificate upon the sample was as follows : 

«< Government Laboratory, Clement’s Inn Passage, Strand, London, W.C. 

** The sample of ground ginger marked No. 421, and referred to in your letter of 
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the 23rd ult., was received here on the following day, securely sealed. We hereby 
certify that we have analysed the ginger, and declare the results of our analysis to be 
as follows : 


Soluble in 90 per cent, alcohol 

4*56 per cent. 

Soluble in ether (volatile oil) 

0-43 

tt 

Fixed oil and resin 

4-43 


Soluble in alcohol after ether 

1-08 

t$ 

Soluble in water after alcohol and ether 

3-70 

tt 

Total ash 

2-33 

tt 

Ash soluble in water 

1-03 

tt 

Loss on drying sample (at 212'' F.) 

12-70 

tt 


The microscopic and physical characters of the sample indicate that it belongs 
to one of the lower-grade descriptions of commercial ginger. The amounts soluble 
in alcohol and ether respectively are equal to that found in genuine ginger of this 
class, and afford no evidence that the sample has been exhausted with alcohol. The 
proportions of matter soluble in water, and of ash soluble in water, are lower than 
we have foimd in unwashed ginger ; but as these amounts are easily reduced by the 
ordinary washing of the ginger, which usually occurs before grinding, they do not, in 
our opinion, afford evidence that the sample in question is a mixture of genuine 
ground ginger and ginger exhausted of its pungent principles. The microscopic and 
analytical results are consistent with the conclusion that the sample in question is 
a * washed ’ Japan, or similar low-grade ginger. As witness our hands this eleventh 
day of February, 1899. 

(Signed) “ G. Lewin, H. W. Davis^'* 

It is quite possible that the supposition that this was a washed ginger may be 
correct; but if so, it had been washed in no ** ordinary” fashion, but in such an 
exhaustive and drastic way that the matter soluble in water after alcohol and 
ether was reduced to 3 7 per cent. Of course, some of the matter soluble in alcohol 
after ether would be also soluble in water, but the total matter soluble in water weus 
rather less than 6 per cent. 

Even samples of ginger that have been washed more than is usual sometimes 
contain 9 or 10 per cent, of matter soluble in water, and no ginger that has been 
properly washed should contain less than 9 or 10 per cent, of matter soluble in cold 
water. It is perfectly clear that at least half the total matter soluble in water in 
this ginger had been removed. 

The magistrates felt obliged to dismiss the case, for it was, of course, admitted, 
both by Mr. Allen and by ourselves (who gave corroborative evidence as to the 
exhaustion), that it was not possible to say whether the sample was a mixture, as 
literally described in the certificate, containing one-half of its weight of exhausted 
ginger, or whether it consisted entirely of half-exhausted ginger. If the certificate 
had been to the effect that half of the principles of the ginger had been exhausted, 
there would probably have been a conviction. Although the magistrates dismissed 
the eummons, they stated, through their chairman, that the case was a perfectly 
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proper one to have been brought forward and proceeded with, and they refused to 
allow any costs to the defendant. 

The main point of interest in the case to Public Analysts is the finding of the 
Government chemists, and the way in which it is expressed. It was clearly admitted 
in this certificate that washing to some extent removed the soluble matter, but there 
was no indication in the certificate that the washing (if the cause of the abnormality) 
had Been in this case of an unusually drastic or exhaustive character, and no state- 
ment to the effect that the result of whatever had happened to this sample was pre- 
cisely the same as if the sample had consisted of a mixture of exhausted and 
unexhausted ginger. Furthermore, the Government chemists appear to assume that 
exhausted ginger means ginger exhausted with alcohol, forgetful of the fact that 
fermentation ginger-beer is made by the water-exhaustion of ginger. 

We have ourselves met with many samples of badly-washed ginger, but never 
with a case carried so far as this, assuming the exhaustion to have been produced as 
the Government chemists suggest. Ginger can be quite properly washed without 
any appreciable exhaustion ; but it is washed by persons called in the trade ginger- 
washers,” who in their operations sometimes use hydrochloric acid and bleaching- 
powder, which have to be washed out ; and if the washers steep the ginger for two 
or three days, it is obvious that they may turn out exhausted ginger. 

From what we hear in the spice trade, we think there is some hope that the 
process of washing may be abandoned altogether, on account of the excessive extent 
to which it has sometimes been carried. Obviously it matters nothing to the ultimate 
consumer of the ginger how or by whom or for what purpose the exhaustion is 
produced. 

Discussion. 

The President (Mr. Fisher) said it was very unsatisfactory that an article like 
the sample referred to — which obviously must be regarded as exhausted ginger, by 
whatever means the exhaustion had been arrived at — should be passed by a certificate 
describing it as nothing worse than a low-gra.de ginger. That, he thought, was rather 
an unhappy expression, and it did not seem from the report that the authorities who 
issued it were particularly anxious to put down this tampering with ginger. Whether 
the exhaustion was wilful, or whether it arose through negligence or ignorance, could 
not be established ; but it was regrettable that such a certificate should come from 
the principal analytical laboratory in the country. . 

Mr. Moor referred again to the question whether the British Pharmacopoeia 
could be taken as laying down a standard in the case of ginger. The Pharmacopoeia 
did not recognise washing at all, and he thought it was doubtful how far such trade 
customs ought to be regarded as being any excuse for abnormal samples. 

Mr. Ghattaway agreed with the authors that the probable result of the action 
which from time to time had been taken in this matter would be the use of unwashed 
ginger for grinding. He had gone into the matter pretty closely from a trade point 
of view, and had reason to think that there was very little ground ginger being made at 
present except from ginger that had only been washed at the port of export. On the 
other hand, almost all ginger that was sold whole was still washed at least once in 
this country, and j^obably also abroad before exportation. 
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THE ESTIMATION OF PAT IN MILK, USING PETEOLEUM ETHEB AS 

A SOLVENT. 

By H. Droop Biohmond and C. H. Bosieb. 

(Bead at the Meeting^ April 12, 1899.) 

The almost universally used solvent for fat in milk analysis is ether, and the form 
usually employed in this country is methylated ether. This solvent has certain un- 
desirable qualities, as it is composed largely of methyl-ethoxide, which, being very 
volatile, causes a considerable loss of solvent. 

Petroleum ether is free from these drawbacks, and has the further advantage of 
being an excellent solvent for fats, and not dissolving many other substances. 
Another property in which petroleum ether differs from ether is its insolubility in 
water, a property which has been considered as an advantage, but which is the one 
property to which many failures to successfully employ this solvent is due. 

In order to see plainly the conditions under which petroleum ether can be used 
to extract fat from milk, it is necessary to consider slightly the theoretical bearings 
of the subject. 

Milk may be considered for this purpose as an emulsion of small fat globules in 
a somewhat viscous liquid ; the relation between the surface energy of the fat and 
the liquid is such that a layer is condensed around the fat-globules, which prevents 
its being touched by anything except the liquid, unless special forces sure brought into 
play. It would therefore be quite hopeless to expect to extract fat from milk by 
petroleum ether or any solvent which does not dissolve in the liquid portion. 

By so modifying the relation between the surface energy of the fat and the 
liquid that the layer becomes a semi-permeable membrane, a solvent such as 
petroleum ether would extract fat from this liquid, provided the solvent could be 
brought into oonta.ct with each globule. A solvent like ether soluble in the liquid 
would be very much more efficieht in this respect, sts it would dissolve in the liquid, 
and distribute itself between liquid and fat in proportion to its solubility in each ; as 
ether is very soluble in (liquid) fat, and fairly so in aqueous liquids, the fat globules 
would soon take up large amounts of ether, and become practically solutions of fat 
in ether ; from their large size and low density they would rapidly rise to the 
surface, and coalesce to form a liquid layer, and the fat would without difficulty 
become evenly distributed throughout the ether on shaking. 

To attain the same end with petroleum ether, the mixture must be so perfect 
that every fat globule is brought into contact with petroleum ether. This state of 
things can only be attained in practice when a sufficient length of time is allowed 
for the fat globules to rise to the surface, which would prolong the time necessary 
for an estimation of fat to many hours. Under these circumstances the use of 
petroleum ether would be a disadvantage. 

The employment of amyl-alcohol to expedite the time taken for the fat to rise to 
the surface, devised by Leffmann and Beam, and elaborated by Gerber, appeared to 
be a condition likely to insure the extraction of fat by petroleum etixer in a abort 
time. We had no fear that amyl-alcohol would be extracted with the fat, as we wwe 
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convinced by previous experiment that it combined with the sulphuric acid used to 
mnin tiie milk suitable for extraction, and formed a compound very soluble in waten 

The mode of procedure described below was devised entirely from theoretical 
oonsidorations, though we hoped at first to be able to omit the washing with water. 
The fact that the process founded on theory worked well in practice incidentally 
affords evidence of the correctness of the views set forth above. 

The following experiments illustrate the slowness with which petroleum ether 
extracts fat from milk boiled with hydrochloric acid, when nothing is present to 
hasten the separation of the fat. Three samples of milk were treated by the Wemer- 
Schmid process, petroleum ether being substituted for ether. 


Percentage of fat (Storch) . . . ’ 

Fat deduced from the evaporation of an aliquot por- 
tion of petroleum ether 
Fat in three extractions with petroleum ether 
Fat in a second three extractions with petroleum 
ether 


I. 

3-95 

2*59 

2-84 


II. 

3-74 

2-28 

3-20 

3*31 


HI. 

8-84 

2*83 

2*94 


We next substituted sulphuric acid for the hydrochloric acid, and added amyl- 
alcohol — in fact, we used the Gerber method as far as mixing was concerned, but 
instead of placing in a centrifugal machine we cooled and added petroleum ether. 
This was allowed to separate, re-mixed, allowed to separate again, re-mixed a second 
time, and finally allowed to separate ; an aliquot portion was evaporated. It was 
observed that the petroleum ether, after the first separation, was not homogeneous, 
a more highly-refracting layer being easily seen at the bottom. This was expected, 
and the re-mixing was adopted to guard against this. We found that the layer of 
petroleum ether containing fat always occupied a volume greater than the petroleum 
ether added, and the excess was practically equal to the volume of the fat. It was 
found also that petroleum ether extracted from a mixture of sulphuric acid, water, 
and amyl-alcohol, a small amount of substance having an ethereal smell. 

The table below gives the results of our preliminary experiments : 


Percentage of fat (Storch) . . . 

I. 

3-34 

II. 

3-88 

III. 

3-88 

Percentage of fat deduced from an'j 


f3-91 

3-91 

aliquot portion, neglecting volume > 
offat... ... ... ...j 

3-38 

3-88 

3-87 

3-88 

Percentage of fat deduced from an 


3-97 

3-97 

aliquot jportion, , correcting for 
volume of fat ... 

3-43 

-[3-96 

3-95 

3-96 

Percentage of fat deduced from an] 


/3-87 

3-87 

aliquot portion, correcting for 
volume of fat, and for blank 
Percentage of fat deduced from com 
jplete extraction 

Ditto corrected for blank ... 

FCi^centage of fat deduced from com- 
plete extraction and washing the 

3-33 

3-62 

3-32 

^3-87 

3-86 

3-87 

petroleum ether once with water... 

— 

8-90 

3-86 
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Iii all experiments where the petroleum ether was not washed the fat darlkened 
on drying, and an odour resembling that of amyl butyrate was developed ; this we 
attribute to the extraction of a little amyl-hydrogen sulphate. 

We found that when the petroleum ether was washed the fat was nearly white 
and odourless. 

The following mode of procedure is now adopted : Nine c.c. of sulphuric acid 
(90-91 per cent H2SO4) are measured into a tube holding about 60 c.c., and con- 
stricted just above the point where 20 c.c. reach ; 10 grammes of milk are weighed 
into this tube, care being taken to prevent the milk and acid mixing ; 0*9 c.c of amyl 
alcohol is added, the tube corked, and well shaken; after cooling to about 26® C., 
20 c.c. of petroleum ether are added, and the tube well shaken. When separation is 
complete, the contents of the tube are again well mixed, and allowed to separate ; a 
second re-mixture and separation is given, and the petroleum ether blown off into a 
tube containing 20 c.c. of water, with which it is shaken and allowed to separate. 
After separation from the water, the petroleum ether is blown off into a tared flask. 
Further portions of petroleum ether are added to the tube containing the acid liquid, 
blown off into the tube containing the water, and transferred to the flask. 

We are in the habit of whirling the tubes in a Leffmann-Beam centrifugal 
machine to reduce the time necessary for separation. 

The following additional results will show that this method compares well with 
others. 


Petroleam Ether. 

Other Method.. 

Methods UhimI. 

3-76 

3-75 

Storch 

8-62 

3-62 

it 

Eitthausen 

304 

3-00 

3-63 

3-69 

Storch 

3-64 

3-60 

it 

3-67 

3-66 

it 

400 

4-00 

it 

64-72 

64 70 

Amyl alcohol extraction 


We use this method chiefly because the employment of ether is avoided. 


Discussion. 

Dr Dyeb thought that it was rather to the credit of petroleum ether that it did 
not give, in the Werner-Schmid process, the same good results which were obtained 
with ordinary ether. The Werner-Schmid method, although it gave excellent results, 
only did so in virtue of its errors being balanced in different directions. Scientifically 
speaking, in spite of its good results, it was a slipshod process. It was assumed that 
all the fat was obtained in the supernatant ether, but as a matter of fact a tangible 
proportion of fat remained in association with the ether that still remained in the 
acid fluid. However, the residue of the supernatant ether, which was called fat, con- 
tained, besides fat, nondescript substances, formed probably by the action of the acid 
on the milk sugar and curd. These impurities, by some happy natural provision, 
balanced the fat that was not dissolved in the supernatant ether, so that fairly 
accurate results were obtained. Petroleum ether apparently did not dissolve these 
substances, though after prolonged shaking higher results were obtained. The 



THE ANALYST. 


176 


Werner-Sohmid process gave admirable results if it was carried out in a separator, 
the acid liquor being run off and washed with ether a second time, the total ether 
washings being then washed with a small quantity of water. In the ordinary way, 
if the ethereal residue were re*dis8olved in ether after it was dry, there was a con- 
siderable quantity of material which did not dissolve. The errors, perhaps, were not 
very great, and balanced one another pretty closely in the case of ordinary milk, but 
in the Case of separated milk the percentage error, having regard to the small pro- 
portion of fat, was often very large in the Werner-Schmid process as generally used. 

Mr. Chapman remarked that petroleum ether was somewhat variable in char- 
acter, and inquired whether the particular kind of petroleum ether employed affected 
the results. 

Mr. Eichmond said that Mr. Rosier and he had only employed one kind of 
petroleum spirit, which was obtained by careful fractionation, and boiled below 80“ 0. 
As low a boiling-point as possible was chosen in order that the petroleum spirit 
might be readily driven off from the fat by drying in a water-bath. He might men- 
tion that the fat extracted by petroleum spirit was obtained perfectly white and free 
from odour if the spirit containing the fat were washed with water. If this were not 
done, a small quantity of acid was dissolved out, probably in the form of acid ethereal 
sulphate. 


THE ASSAY OF BELLADONNA PLASTER. 

By F. C. J. Bird. 

{Head at the Meeting, May 3, 1899.) 

The determination of the alkaloidal value of samples of the belladonna plaster of 
the Pharmacopceia is an operation which has presented some difficulty on account 
of the interference of the soap, resin, and other ingredients which enter into its 
composition. Belladonna plaster (B.P.) should contain 0*5 per cent, of the alkaloids 
of belladonna root (atropine and hyoscyamine), and there are present in addition 
lead plaster, resin, and hard soap, together with the evaporated residue of the liquid 
extract, consisting of fatty and resinous bodies, colouring and extractive matters. 
During the process of manufacture a certain amount of evaporation takes place, so 
that the alkaloidal content of the plaster should really be a trifle over 0*5 per cent. 

Solvents such as petroleum spirit, chloroform, etc., were at first tried, but they 
failed to completely dissolve the plaster, and the attempt to wash out the alkaloids 
merely resulted in hopeless emulsification. Finally a mixture of glacial acetic acid 
and chloroform was found to be the most satisfactory solvent, only a small and 
negligiable quantity of colouring and extractive matter remaining undissolved. On 
addition of dilute sulphuric acid the lead oleate, stearate and soap are decomposed, 
lead sulphate being precipitated, and the liberated fatty acids and resin going into 
solution in the chloroform. The alkaloids as sulphates are taken up by the aqueous 
liquid, and if the whcde be thrown on a Buchner’s vacuum filter the lead sulphate 
can be removed as a sdid cake, whilst the chloroform and aqueous layer pass 
through in a clear and easily separable condition. 
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The following is the process in detail : 

Belladonna plaster (B.P.) 

Chloroform 

Glacial acetic acid 

Warm gently to dissolve, and add 

Water 

Dilute sulphuric acid (1 in 12) 


15 grammes. 
85 0 0. 

5 C.C. 


40 o.c. 
35 c.c. 


Again warm and pour on a 4-inch Buchner's filter connected, with a vacuum of 8 to 
10 inches of mercury. Eemove the nearly dry cake of lead sulphate, break it up, 
and warm with 


Chloroform 10 c.c. 

Dilute sulphuric acid 5 o.c. 

Water 10 c.c. 


Again filter, and transfer the mixed filtrates to a separator. 

Run off the chloroform 

(aiding its separation, if necessary, by warming), wash twice with 

Dilute sulphuric acid ... 

1 c.c. 

Hot water 

4 c.c. 

and return the washings to the aqueous portion. 


To the mixed aqueous liquids add 


Chloroform 

. . 20 c.c. 

Solution of ammonia ... 

.. A decided excess. 


Warm gently, and agitate. Continue the process according to the directions given 
in the Pharmacopoeia, as follows, assisting the separation of the chloroformic layer, 
whenever necessary, by the application of a gentle heat : ** Separate the chloroformic 
solution, and twice repeat the agitation with 10 c.c. of chloroform and the separation. 
Shake the mixed chloroformic solutions with 5 c.c. of diluted sulphuric acid (1 in 12), 
mixed with twice its volume of warm water; separate the chloroformic liquid, and 
repeat the agitation with acidulated water. Wash the mixed acid liquids with 3 c.c. 
of chloroform ; then agitate with 10 c.c. of chloroform and an excess of solution 
of ammonia. Separate the chloroformic solution ; twice repeat the agitation with 
chloroform and the separation ; wash the mixed chloroformic solutions with 5 o.o. 
of water containing one drop of solution of ammonia; draw off the chloroformic 
layer into a counterpoised dish, evaporate on a water-bath, dry the residue below 
100® 0., and weigh. Dissolve the residue in 10 c.c. of a decinormal solution of 
hydrochloric acid, and add centinormal solution of soda, free from carbonate, until 
the liquid is neutral, using tincture of cochineal as indicator. Deduct the measure 
of the soda solution thus required from 100 c.o., and multiply the remainder by 
0*00287 ; the product will be the weight in grammes of alkaloids present in the 15 
grammes of plaster operated upon.** The figures obtained by weighing and by titra- 
tion should agree within about 5 milligrammes. 

This method has been in use, with satisfactory results, during the past three 
months, and its accuracy has been verified by the analysis of samples of known 
composition. 
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Discussion. 

Dr. Bideal said that a considerable number of analyses of belladonna plaster 
had recently been made in the United States and Canada, where the subject was 
being much discussed. In America belladonna plasters were made with a rubber 
base instead of resin plaster, and the process of extracting the alkaloids from them 
was of 'necessity different from that required in the case of B.P. plaster. In the 
last edition of the British Pharmacopoeia, under the heading ** Emplastrum Bella- 
donna,*’ directions were given for preparing the plaster with a certain proportion of 
the standardized extract of belladonna, containing 0*75 percent, of alkaloids, it being 
stated in addition that the plaster so made should contain 0*5 per cent of alkaloids. 
Now, the alkaloids of belladonna were 'extremely unstable, and it was quite con- 
ceivable that the method of manufacture laid down in the Pharmacopoeia might 
involve some loss of alkaloids. Since the publication of the new edition of the Pharma- 
copoeia, the efforts of manufacturers have been directed towards the production of a 
plaster showing on analysis 0*5 per cent, of alkaloids, and he believed that consider- 
able difficulty had been experienced in producing a 0*5 plaster from the 0*75 extract. 
Some manufacturers had, he believed, actually departed from the instructions, and 
used an extract stronger than that prescribed by the Pharmacopoeia. He had had 
the opportunity of comparing Mr. Bird’s process with some other processes, and had 
obtained some interesting results, examining for the purpose two specimens of plaster, 
♦respectively prepared by Mr. Bird’s firm and by another firm according to the 
Pharmacopoeia directions. In the first place he had estimated the alkaloid obtained 
by titration with Mayer’s reagent, a process which was very generally used in the 
United States for the final valuation of belladonna plasters made with rubber. There 
was some difficulty in deciding upon the proper factor to be used with this reagent in 
the case of B.P. plaster, but he had eventually adopted that recommended by 
Dr. Muter, viz., 0*004:9 for Mayer’s reagent, which he believed was Dragendorff’s 
original figure. This test gave 0*473 per cent, of alkaloids in the case of the plaster 
made by Mr. Bird’s firm, while Mr. Bird’s process (the separated alkaloids being 
weighed) gave 0-62 and 0*596 in duplicate determinations. In the latter cases, 
however, the alkaloids were probably not quite thoroughly dry. Titration with soda, 
according to the British Pharmacopoeia, gave 0-512 or 0*518; and an American 
method, known as Smith’s method, gave 0*454 per cent., a result which was obviously 
too low. The other sample gave 0*48 and 0*43 by Mr. Bird’s process, 0*43 by the 
B.P. method, and 0*398 and 0*372 by Smith’s process, the latter giving in this case 
also a result obviously too low. There was considerable advantage in a modification 
originally suggested by Smith. After the alkaloids had been obtained in a dry state, 
there was a little difficulty in getting them thoroughly dissolved in the acid before 
titrating ; this difficulty was completely overcome by adding about 1 c.c. of chloro- 
form to the solid alkaloids, so as to effect their solution before adding the acid. He 
thought hsematoxylin, which was recommended by Smith as an indicator, was alittle 
more satisfactory thati the tincture of cochineal which was the official indicator in 
the B.P. 

Mr. Bibd said it seemed only right to mention that about March last an 



178 THE ANALYST. 

Atoerican journal published a process by Frank X. Moerk which was substantially 
the same in principle as that referred to in this paper, except that the plaster without 
prerious solution was treated directly with aqueous sulphuric acid. This, however, 
was open to some objection, as it presented certain difficulties in working. He 
(Mr. Bird) had experimented with plasters of American origin, using glacial acetic 
acid and chloroform as a solvent, and had found that after about three minutes’ 
immersion the whole of the rubber and belladonna was removed from the cloth. On 
treating the solution with sulphuric acid, there was very little difficulty in filtering it 
and getting a solution which responded very clearly to the tests for belladonna alka- 
loids ; the method would therefore probably prove useful in the analysis of plasters 
with rubber bases. The process of manufacture might involve loss of alkaloids if 
proper precautions were not taken ; but if the liquid extract were evaporated at as 
low a temperature as possible, and mixed with the resin plaster at alow temperature, 
there would be practically no loss. The first sample referred to by Dr, Bideal had 
rather an interesting history. It was made in strict accordance with the Pharma- 
copcnia directions from a carefully assayed liquid extract of belladonna, with the 
view of ascertaining if loss of alkaloid was a necessary accompaniment of the 
B.P. process of manufacture, and when finally assayed showed 0*51 per cent, of 
alkaloids, a result almost in suspicious agreement with that obtained by Dr. Kideal 
in his analysis of the same sample by this process. The use of chloroform in taking 
up the alkaloids (as mentioned by Dr. Eideal) was sometimes absolutely necessarj^ 
for the alkaloids appeared to carry wuth them a film of grease, which greatly impeded 
the action of the acid. He had long since discarded cochineal, on account of the fact 
that in delicate determinations it was seriously afiected by carbonic acid, and now 
only used methyl-orange as an indicator. 


THE ESTIMATION OF PENTOSANS AND ITS APPLICATION TO THE 

ANALYSIS OF FOODS. 

By Otto Hehner, F.I.C., and W. P. Skektchly, F.I.C. 

(Bead at the Meeting^ May 3, 1899.) 

It is well known, mainly owing to the researches of Tollens and his collaborators, 
De Chalmot, Stift, Stone, Cross, Bevan, and others, that many vegetable substances 
yield furfural on distillation with hydrochloric acid. 

It is not our intention in this paper to discuss the origin of the furfural. This is 
attributed by Tollens and the majority of continental investigators to the decompo- 
sition of pentosans (anhydrides of penta-glucoses which yield xylose and arabinose on 
hydrolysis). Messrs. Cross and Bevan have, however, brought forward strong 
evidence that the production of furfural does not necessarily indicate the presence 
of the C^ molecule, but is in many cases due to oxy-cellulose. 

The carbohydrates of the 0^, type, or multiples of this, yield on hydrolysis with 
hydrochloric acid only insignificant amounts of furfural. 

Without entering into the controversy as to the origin of the furfural, we have 
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fallowed the precedent of Tollens in the results given below, and have calculated the 
furfural into pentosan:*' 

Many determinations of furfural, and, by calculation from this, of the furfural- 
yielding pentosan, have been published during the last few years, mainly in feeding- 
stuffs intended for cattle, such as straw, hay, lupines, clover, and also in various 
kinds of wood in various stages of development. A good deal of evidence has also 
been accumulated which serves to show that the carbohydrates of the class either 
pass through the body without being assimilated, or at least are assimilated to a very 
much less degree than the hexoses and their multiples. From this it follows that it 
is a matter of considerable importance to distinguish between the G. and the G^ types 
of carbohydrates in food substances, and that it is no longer permissible to take by 
difference ** starch, sugar, and digestible*fibre," as has been the practice for so many 
years. v 

But while a good deal of work has been done in food materials intended for 
animals, we can find but few data in literature to show that the determination of 
furfural-yielding bodies may also usefully be applied to articles of human consumption. 
Stone {Journ, Aiiier, CJiem. Soc., vol. xix., p. 195) gives a few determinations in whole 
wheats, bread, and various kinds of wheaten flour, which show that while whole 
wheat yields to 1 per cent, hydrochloric acid about 4*5 per cent, of pentosan, 
wheat flour (presumably free from bran) yields nothing. Stift {OesL Vng. Zeitsch. 
Ztickermd, xxiv., 290) gives the percentage of pentosan in various articles as follows : 
Gnished barley, 7*96 per cent.; rice-meal, 5*73; broad beans, 3*43; turnips, 1*13; 
spinach, 1*02, etc. 

The results of analyses which we bring forward in this paper tend to show that 
the determination of pentosan may in some cases be of considerable use to the 
analyst. 

It is well known that the formation of furfural-yielding substances takes place 
mainly when lignification in the plant goes on. Hence in the case of seeds it might 
be expected that the husk would be rich and the kernel-substance poor in furfuroids. 

The method of determination of furfural which we have followed is that of 
Gouncler ; it depends upon the condensation of furfural with phloroglucinol, while the 
mode of splitting off the furfural is that of Tollens and Kruger {Zeitsch. Eiihenz. Ind., 
D.E., vol. xlvi., p. 480). The combined method, as described by Konig {UntersiLchu7ig. 
landwirtschaftlich und ycwerblich wichtigcr Stoffe, 1898, p. 225), is as follows : 

From 3 to 4 grammes of the substance are placed in a Wurtz flask of about 
260 c.c. capacity along with 100 c.c. dilute hydrochloric acid, of specific gravity 1*06, 
corresponding with 12 per cent, of real hydrochloric acid. The flask is connected with 
a condenser, and the contents are distilled on a sand-bath. When 30 c.c. of distillate 
have been collected, a further 30 c.c. are added to the distilling-flask through a tap- 
funnel, and this is repeated until 400 c.c. have distilled over. As the distillation 
proceeds, drops of the distillate are taken from the end of the condenser on filter- 
paper and tested for the presence of furfural by touching the drop on the paper with 
a dilute solution of aniline acetate containing sodium acetate. When a pink color- 
ation no longer appears the distillation is stopped, and the distillate made up to 
400 c.c. with the 1<>6 hydrochloric acid ; otherwise the distillation is carried on till 
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400 c,e. have been obtained. It will mostly be found necessary to distil over from 
800 to 400 C.C. before the reaction reaches its end. A solutrojn of pure phloroglueinol 
in dilute hydrochloric acid is now added to ,the distillate, and the mixture allowed to 
stand overnight. Next morning the black precipitate which forms is filtered off 
through a dried and weighed filter, and washed with 150 c.c. of cold water. The 
filter is laid upon a piece of blotting-paper, which absorbs superfluous water, is then 
opened out, dried in the water-oven for three and a half to four hours and weighed. 
The weight of the precipitate of furfural-phlorogluoide divided by 1-82 gives the 
amount of furfural. Following the data given by Tollens, this furfural may be 
calculated into pentosan by subtracting 0*0104, and multiplying the remainder by 
1*88. The percentage of the pentosan is calculated from the weight thus obtained. 

This method has been tested by several observers, and found to afford an 
accurate determination of furfural if the phloroglueinol employed is pure. We have 
also made some experiments in this direction, with the following results: 1*1680 
gramme of furfural was dissolved to 100 c.c. of water ; 10 c.c. of this solution yielded 
0*2112, and 0*2114 gramme of the phloroglucide, corresponding to 99*31 and 99*40 per 
cent, of the furfural taken. 

In most of the analyses .which follow the crude fibre hSfS been estimated as well 
as the pentosan. As the determination of the fibre yields results largely dependent 
upon the strength of the acid and alkali employed, it should be stated that 5 per cent, 
hydrochloric acid and 5 per cent, sodium hydroxide solutions were used, the boiling 
with each solution lasting one hour. 

Mustard, 


Pentosan. Crude Fibre. 

Flour of brown mustard ... 3*03 per cent. ... 2*94 per cent. 

Flour of white mustard ... 3'33 ,, ... 3*83 ,, 

Husk of white mustard seed .. . 7*30 ,, ... 7*01 ,, 

Mustard bran ... 9*52 „ ... 10*95 ,, 


The following are samples containing varying proportions of the brown and 
white seed : 


Pentosan. 

2*92 per cent. 

2-77 

0-76 

0-89 

2- 63 

3- 59 


Crude Fibre. 

3*88 per cent. 

1- 92 

2- 77 

3- 26 
2-77 
2-76 


Three samples mixed with wheat door yielded results as under : 

PentoBan. Crude Fibre. 

1*23 per cent. ... 3*18 per cent. 

2*66 „ 2*32 „ 

3*47 „ ... 1*75 „ 


Coffee, 

Pentosan. Crude Fibre. 

Baw coffee 2*86 per cent. ... — 

Genuine roasted coffee 2*60 „ ... 7*36 per cent. 

Coffee containing 32 % chicory 2*71 ,, ... — 
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Chicory. 

These samples of chicory are all of one kind, but the samples were taken from 
the roaster after being roasted for different lengths of time. The results obtained 
from the above were as follows : 


Moisture. 

PentOBan. 

Crude Fibre. 

Best high-dried Belgian root ... 5*51 per cent. 

5‘14 per cent. 

5*47 per cent. 

The same after 5 min. roasting . . . 6*17 „ 

5-65 „ 

6-57 „ 

„ ,, 10 min. „ ... 3*95 

5-16 „ 

6-87 

,, ,, 15 min. ,, ... 3*73 ,, 

4-80 „ 

8-67 

„ „ 23 min. roasting, 

finished for grinding 3*28 ,, 

5-66 „ 

11-50 „ 


Here it will be seen that “ fibre increases as the roasting proceeds, carbonized 
material being included with the fibre. 


Pepper. 

Pentosan. 

Pepper husk 10*24 per cent. 

Black pepper ... ... 4 *58 , , 

Genuine white pepper ... 1*68 „ 


Grade Fibre. 
14*68 per cent. 
9*91 „ 

5-54 „ 


Van Houten’s cocoa 
Cadbury’s cocoa 
Cocoa shell powder 

»» »i 


Cocoa. 

Pentoc^n. 
2-00 per cent. 
1-82 „ 

8-98 „ 

8-03 


Crude Fibre. 


6*00 per cent. 
7*15 „ 


not determined 
11*95 „ 


The results of the analyses of the following samples of cocoa powders are given 
in full as the origin of the samples was not known : 


Cold Water 
Soluble. 

Total Nitrogen. 

1 

Fat. 

.. 1 

i 

1 Ash. 

1 ' 

Alkalinity of 
Ash as K.JCO 3 . 

Pentosan. 

1 

Per cent. 

}*er cent. 

Per cent. 

Per cent. , 

Per cent. 

Per cent. 

18-60 

3-23 

; 28-82 

8-18 

4*15 

2-18 

18-08 

3-15 

29-74 

8-12 

4-08 

2*31 

18-56 

3 06 

28-57 

8-38 

3-79 

2-35 

18-08 

3-29 1 

28-24 

9-03 

3-79 

1-69 

18-08 

3-20 i 

28-21 j 

8-84 

3-75 

1-84 

18-48 

3-24 

27-51 

9-30 

4-08 

1-89 

19-00 

8-32 

28-19 

8-61 

4-08 

2-08 

17-44 

3-07 

26-82 i 

7-18 

2-77 

2-81 


These cocoas show no indications of added husk. 

Of the several samples of chocolate powders given below, some were free from 
husk, whilst in the case of others the ** cocoa’* they contained consisted wholly of 
husk or cocoa-shell powder. 
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Cold Wato 
Soluble. 

Total Nitrogen. 

Fat. 

j 

Ash. 

Pentosan. 

Fibre, 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

! Per cent. 

67-20 

0*76 

23-76 

2-17 

1-27 

\ — 

66-88 

0*80 

23-12 

1-98 

0-83 

1-18 

65-04 

0-70 

23-59 

2-16 

0-81 

1-33 

42-96 

0*60 

4-20 

! 

1-88 

2-95 

37-52 

0-57 

4-21 

1 

1-81 

2-71 


The two latter samples contained about 25 per cent. ** cocoa which was almost 
entirely husk. 

We have had three samples of cocoa made up, the composition of which was not 
imparted to us until after the samples had been analysed and an opinion given on the 
same. The following were the analytical results : 


Cold Water 
Soluble. 

1 Total Nitrogen. 

Fat. I 

Ash. 

Pentosan. | 

Fibre. 

Per cent. 

Per cent. 

I’er cent. 

Per cent. 

Per cent. 

Per cent. 

31*11 

1 1-14 

21-93 

1-66 

1-39 

3-01 

41-90 

; 0-72 

6-07 

2-90 

1-.55 

1-67 

15-88 

1 3-09 

31-91 

4-66 

2-45 

7-01 


From these figures the composition of the samples was calculated to be as 
follows : 


No. 1. 

Cocoa . , . ... 50 

Sugar ... ... 26 

Starch ... ... 24 

Husk ... ... Not more than 

1 per cent. 

The actual composition was : 

No. 1. 

Cocoa ... ... 48 

Sugar ... ... 24 

Starch ... ... 28 

Husk ... ... None 


No. 2. No. 3. 

13 Contained about 5 per cent. 
40 husk, the rest being 

34 pressed cocoa powder. 

13 


No. 2. No. 3. 

1 8 Contained 9 per cent, husk, 
38 the rest being pressed 

35 cocoa powder. 


Feedimj-Cakcs. 



Moisture. 

Oil . 

Pentosan. 

Fibre. 

Linseed cake 

... 11-90 

H -08 

3-38 

6*76 

Decorticated cotton-cake 

... 7-70 

1020 

7-22 

5*02 



Pentosan. 


Fibre. 

Agar-agar 

... 

25*92 

... 

0*28 


Arrowroot (genuine St. Vincent). 

Pentosan. 

0*61 per cent. 

In the case of mustard it will be seen that whilst the husk of mustard contains 
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a considerable quantity of furfuroid, and about an equal amount of crude fibre, the 
fiour of mustard, which has been freed as completely as possible from husk, contains 
a very small quantity of pentosan, less than 1 per cent., whilst it does not appear to 
be possible to reduce the amount of fibre to less than 2 or 3 per cent. The 
determination of the pentosan, therefore, in the case of mustard, affords a surer guide 
for the estimation of the amount of husk it contains than does the determination of 
the crdde fibre. 

In pepper the pentosan estimation likewise appears to be a better guide in 
arriving at the percentage of husk than that of the fibre. While, in the two samples 
of pepper examined by us, the proportion of fibre was not quite twice as high in the 
black as compared with the white, the pentosan in the black was nearly three times 
that of the white. 

In the case of cocoa, the advantage is still more on the side of the pentosan 
estimation. The best kinds of pressed cocoa contain as much as 6 to 7 per cent, of 
crude fibre, and cocoa-shell powder about 12 per cent. ; while the amount of pentosan 
in pressed cocoa is only about 2 per cent., against 8 to 9 per cent, in the shell. 
While, therefore, the estimation of fibre is a very untrustworthy guide for the 
detection and determination of husk, the pentosans are capable of yielding a far 
more trustworthy indication. 

How near it is possible to determine the relative proportions of cocoa, husk, 
sugar, and starch (the latter by difference), will be seen from the analyses of the 
I three samples kindly made up for us by a well-known manufacturer. 

The difference in the percentage of pentosan in coffee and chicory, although not 
very large, is yet sufficient to prove of assistance in the analysis of mixtures, whilst 
the determination of fibre quite fails, coffee and chicory in the roasted condition 
yielding similar quantities of fibre. During the roasting of coffee and chicory more 
or less of the substance is carbonized, and the carbon is estimated along with the 
crude fibre, whilst, as will be seen from the analyses of the five samples of chicory 
roasted for different lengths of time, the proportion of pentosan is not affected. 

Discussion. 

Mr. Bevan said that the method employed by Mr. Cross and himself was to 
determine furfural by precipitation with a solution of phenyl-hydrazine in acetic 
acid. The precipitate thus obtained was rather more than twice the weight of the 
furfural to be estimated, so that the error of manipulation was small. 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 


FOODS AND DRUGS ANALYSIS. 

Estimation of the Nitrogenous Constituents of Malt, Wort, and Beer* 
B. V. Laszcsynski. {Zcit. f. a. gens. Bran,, 1899, 140.) — The author finds that the 
albumin of wort and beer is completely precipitated by boiling for an hour under 
a pressure of one and a half atmospheres; that phosphotungstic acid and cupric 
hydroxide are not reliable reagents for separating nitrogenous bodies, since the 
former, though it precipitates the albumin, albumoses, and xanthine bodies com- 
pletely, carries down an indefinite amount of the amide bodies ; the latter precipitates 
the albumin completely, but also partly precipitates the albumoses and the amides. 
Kruger's process for the estimation of the xanthine bodies in animal fluids was found 
applicable to the determination of these bodies in wort and beer. He proposes the 
following scheme of analysis : The amount of water and of nitrogen are first deter- 
mined in the sample of malt ; 100 grammes of it are then finely powdered and mixed 
with 500 grammes of water in a tared beaker, and allowed to stand for two hours at 
the ordinary temperature under constant stirring with a machine. The mixture is 
then made up to its original weight, and filtered off. Of the filtrate, 25 c.c. are taken 
for the estimation of the nitrogen ; this equals the total soluble nitrogen. Another 
100 C.C. of the filtrate are placed in a flask and boiled in an autoclave for an hour at a 
pressure of one and a half atmospheres ; the liquid is then filtered off hot, the coagulum 
washed with hot water, dried, and the nitrogen estimated in it ; this equals the 
albumin nitrogen. The filtrate from this is evaporated down to 20 c.c., 2 drops of 
sulphuric acid added, saturated with zinc sulphate, and the albumose nitrogen 
estimated in the usual manner. The filtrate from the albumoses is boated to boiling 
with 10 c.c. of a saturated solution of sodium bisulphite, 10 c.c. of a 13 per cent, 
copper sulphate solution, and 5 c.c. of a 10 per cent, solution of barium chloride, 
allowed to cool, the precipitate filtered off, washed five times with hot water, dried, 
and the nitrogen it contains determined ; this gives the nitrogen of the xanthine 
bodies. The amide nitrogen is calculated by deducting the nitrogen of these various 
bodies from the total soluble nitrogen. In the case of wort or beer 100 c.c. are taken 
directly. All the nitrogen determinations are made by the Kjeldahl process. 

C. S. 


Oil of Cognac. Sohimmel and Co.’s April Beport. (Cheni, ZelL, 1899, xxiii., 
329.) — Various analytical data given by different specimens of oil of cognac are 
collected in the annexed table, from which it appears that although this product has 
hardly yet been sufficiently studied to enable its genuineness to be deduced from the 
constants, a low specific gravity and a high ester number point to the presence of the 
artificial oil. The first two samples from the Ehine and from Forst in Lusatia were 
specially prepared and purified for comparison with the others. 
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Sp. sr. at 

Botator^ 

Acid 

number. 

Ester 

aaoiber. 

Minimmn atrength and 

Daeonpdon. 

power at 
20^ 

volume of aloobol 
to dissolve. 

Rhenish oil, crude 

0-878 

-0’ 3' 

55-2 

207-3 

2 vol. of 80%. 

„ refined .. 

0-879 

-0*4' 

50-9 

218-6 

9t tf 

Lusatian oil, crude 

0-880 

-0° 10' 

70-9 

210-8 

it if 

„ refined .. 

. 0-880 

-0” 11' 

68-6 

140-9 

( insoluble in 80%, 0-5 
) vol. of 90%. 

Spanish oil 

. 0-876 

— 

371 

212-4 

Commercial oil 

. 0-883 

+ 0* 43' 

105-5 

172-8 

2 vol. of 6K)%. 

Artificial oil 

. 0-871 

±0“ 

5-8 

291-7 

10 vol. of 70%. 


F. H. L. 


ORGANIC ANALYSIS. 

The Charaoteristios of Oleo- distearin. B. Henriques and H. Kiihne. 
{Berichte, 1899, xxxii., 387-394.) — Heise {Arbeit a. cl. Kaiserl. Gesundheitsamt.f 1896, 
540) found that Mkani fat, which is derived from the seeds of the East African 
tallow-tree {Stcarodendron Stuhlmamii), consisted essentially of a mixed glyceride 
containing two stearic acid radicles and one oleic acid radicle. As doubt has since 
been thrown on the correctness of Heise’s conclusions, the authors have made a 
number of experiments on the subject. 

By crystallizing a large quantity of the fat five times from a mixture of ether and 
alcohol they obtained a substance melting at 44 *5'' to 45*5'' C., but which, having once 
been melted, had a melting-point of to 39'5‘' C. As no further alteration could 
be brought about by continued crystallizations from absolute alcohol and from glacial 
acetic acid, the conclusion was arrived at that Heise's oleo-distearin was a definite 
chemical substance notwithstanding the fiuctuations in its melting-point. Its iodine 
value was 28*6, and its molecular equivalent 295*2, the theoretical values for oleo- 
distearin being 28*6 and 296*0 respectively. 

On treating the glyceride with Waller’s iodine solution, or by dissolving it in 
ether and adding an alcoholic solution of iodine chloride, the chlor-iodo addition 
compound crystallized out almost quantitatively. This bad the same appearance and 
almost the same solubility in various solvents as the oleo-distearin. It melted at 
44*6® to 45*5* C., and after having once been melted and again solidified, had a 
melting-point of 41*5** to 42*5” C. It was very stable, and retained about two-thirds 
of its chlorine after repeated boiling with alcoholic potassium hydroxide. Boiling 
with quinoline or aniline, however, was found to remove the whole of the halogens. 

Oleo-distearin yielded an elaidin, but with less readiness than olein. This had 
only one melting-point (61'’ G.). It readily formed a chloro-iodide, which melted at 
57" to 68" C., and, dike the elaido-distearin, did not change its melting-point after 
fusion. 

The authors consider that it may be possible to isolate similar mixed glycerides 
from other fats and oils in the form of their chloro-iodides, and have already obtained 
crystalline compounds in this way from butter and from linseed oil, which ap^ar to 
have properties similar to the substance described above (cf. Hehner and Mitchell, 
Analyst, xxiii., 817). C. M. 
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On th« Saponifloation Value of Fiah-Oile. W. Fahrion. (Chetn. Bev. Fett-u. 
S[ar»‘Ind„ vd. vi., pp. 25-29.)— The following values were obtained by the author in 
a new series of investigations : 


Henrique*' Cold Saponifi- i Hot „ Inner _ 

rAtinn Mathnd Saponincation Saponincation SapoDinoation 

‘ Method. according to Value 

Henriques’ Becker. the Fahrion 
24 hours. 2-8 days. Reagent. Method. 


Bardine-oil 

... 1 1917 

189'6-195-9 

192 *.5-21 6 -8 

190*9-193*8 

196*2-200*3 

186*2-186*4 

Stioklebaok-oil 

162*0 

183-2-1907 

184 •6-209 *9 

186*6-189*9 

190*6-192*6 

181*1-181*5 

Seal-oil 

... ; 146*2 

186*0 190*4 

186-7 197-4 

190-7-192-9 

189*8-193*5 

184*4-186*0 

Haddock-oil . . . 

166*2 

182-3-183 -3 

183*5-185 *.5 

182*5-188*0 

187*8-188*3 

181*6-181*9 

Japan fish-oil ... 

... i 108*5 

186-0-186-8 

186*1-189*2 

186*6-186*8 

189*3-191*4 

180*0-180*9 

Whale-oil 

... : 106*1 

; 184-0-185-1 

184 *5-188 -0 

i 184*6.185*6 

191 **2-193*5 

174*8-175*7 

Liitseed-oil 

172*0 

: 187-0-187-7 

I 

187*0-188*6 

1 187*6-189*1 

188*8.192*3 

186*8-187*9 


The abnormally high values furnished by the first three oils in the longer period 
cold method are due to the formation of low molecular volatile fatty acids under 
the prolonged influence ’of alkali on these oils. That oxy-fatty acids, insoluble in 
petroleum spirit, are also formed has now been ascertained by the author, who 
obtained from 10 grammes of sardine-oil 0*0413 gramme of liquid and 0*0079 gramme 
of solid oxy-acids, together with 0*0448 gramme of volatile fatty acids (m.w. 73*9), 
and also succeeded in isolating oxy-acids from saponified stickleback-oil ; and it is 
to this partial oxidation of the fatty acids that he ascribes the irregularities in the 
saponification value of these fish-oils, though the temperature of the reaction directly 
affects the results. The conditions causing these irregularities disappear for the 
most part when the test is performed without any excess of alkali, as is the case 
in determining the inner saponification value. The evaporation of the fatty-acid 
solution in petroleum spirit or alcohol should, however, be effected on the water- 
bath, and not in a drying-oven, at 100** C., since under the latter conditions the acids 
undergo a modification which falsifies the results. 

In the hot method of saponification the proportion of water in the alkali has 
an influence on the results, Becker’s reagent, with about 16 per cent, of water, giving 
higher values and requiring longer time to react than tha^ of Henriques, which 
contains only 3 to 4 per cent. The author recommends the latter, as giving results 
more in accordance with the cold method, and he agrees with Henriques as to the 
advisability of dissolving the alkali direct in 96 per cent, alcohol in place of the usual 
procedure. C. S. 

On the Beduction of Chromic Acid by Aoetio Acid, and its EfTeot in 
Anthracene Testing. H. Bassett. {Chem, News^ vol. Ixxix., p. 157.) — Owing to 
certain irregularities in the results obtained during a series of experimental tests on 
anthracene, the acetic acid employed (crystallizing at 66* F.) was subjected to 
examination and compared with the best acid, crystallizing at 62* P., the solutions 
being prepared exactly as in the ordinary test for anthracene (with chromic acid of 
98 per cent.). It was found that after twenty-four days the loss of chromic acid by 
reduction amounted to 0*87 gramme (out of 16 grammes taken) in the case of the 
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inferior acetic acid, and to 016 gramme in the other, owing to the presence of 
aldel^yde, acetone, etc., in the former. Under the usual conditions of the anthracene 
test, a blank experiment gave, after four hours^ boiling, a loss of 6*45 and 4*44 
grammes respectively. The reduction, however, fell to almost nil when equal 
volumes of acid and water were used. 

The use of inferior acid leads to results higher than the truth, the difference in 
the present instance being equal to about 0*4 per cent, of anthracene ; and a similar 
error (of about 0*3 per cent.) arises from the use of a reagent that has been stored 
for about a month. It is therefore advisable to employ pure acetic acid, and an 
oxidizing mixture not more than fifteen days* old. 0. S. 


Analysis of Illuminating Gas. O. Pfeiffer. (J. 

Gasbeleucht, 1899, xlii., 209; through Chem, Zeit. Bep,, 
1899, 129.) — The author has abandoned absorption methods 
except for the carbon dioxide and the heavy hydrocarbons ; 
he prefers processes of gradual combustion. His absorption 
apparatus is figured herewith ; and for the explosions he 
uses a burette, which holds 110 c.c., fitted with stoppers 
at both ends. After explosion and removal of carbon 
dioxide, the excess of oxygen is absorbed with phosphorus, 
thus leaving the nitrogen of the original sample. A complete 
analysis of coal-gas can be carried out in forty-five minutes, 
the formulse employed being the same as those quoted by 
Dennis and Hopkins (Analyst, vol. xxiv., p. 106, Nos. 7, 8, 
and 9). F. H. L. 



The Use of Silioo-tungstio Acid as a Keagent for Alkaloids. G. Bertrand. 
{Bull Soc. Chim., 1899, xxi., 434-439.) — Silicotungstic acid <i2WO3.SiOa.2H2O) 
and its alkaline salts give precipitates with alkaloids in sufficiently concentrated 
solution, which can l>e readily collected on a filter. The precipitates are white, 
pale yellow, buff, or salmon coloured. They are insoluble, or nearly so, in cold water, 
but are somewhat soluble in boiling water. When dried at 30® C. to constant weight 
they retain a certain proportion of their combined water, the amount varying with 
the alkaloid A further part, at least, of this water is liberated at 120“ C. 

These neutral alkaloidal silicotungstates generally contain four equivalents of 
alkaloid to one of silico tungstic acid : 

12 WO3. Si02.2H20.4 Aik -h nILfi, 

They resist the action of concentrated mineral and organic acids, and on calcination 
leave a fixed residue of silicic and tungstic acids. 

The pyridine salt (12W03.Si02.2Ho0.4CjjH5N -f-HgO) is a white crystalline 
powder, which becomes anhydrous at 120“ G. It is slightly soluble in boiling water, 
from wbieh it crystallizes on cooling in small colourless prisms. 
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Morphm^ siliootungstate ( 12 W 0 j.Si 02 . 2 H 20 , 4 Ci^HipN 03 + 9Hj0) forms an 
amoi|khotis salmon-coloured mass, which retains two molecules of water at ISO** 0. 

The strychnine salt ( 12 W 03 .Si 02 . 2 H 20 . 4 C 2 iH 22 N 202 + BH 2 O) resembles the 
morphine compound, but is of a bilif colour, and only retains one molecule of water 
at 120** C. 

On heating an alkaloidal siliootungstate in the liquid in which it was precipitated, 
it immediately loses a portion of its water. This body is also obtained in the form 
of a fine precipitate, which is not readily filtered, by adding the reagent to a hot 
solution of the alkaloid. 

The silicotuugstates of morphine and strychnine thus obtained have the following 
composition when dried at 30“ C. : 


Morphine silicotungstate . . 12 W 03 .Si 02 2 H 2 O 4 CiyHi,jN 03 4 - SHgO. 

Strychnine siliootungstate . . . 12 W 03 .Si 02 . 2 H 20 . 4 C 2 iH 22 N 202 + THgO. 


When testing a solution qualitatively for an alkaloid, it is preferable to attempt 
to form the salts containing the smaller amount of water, since these are often more 
perceptible than the salts precipitated from cold solutions. Thus, if 1 or 2 drops of 
the reagent be added to 5 c.c. of a solution of aconitine sulphate (1 : 50000), there is 
only a very slight opalescence ; but on warming the liquid to the boiling-point, it 
becomes clear, and then on cooling a fine powdery precipitate appears. This 
difference is still more pronounced in the case of veratrine, it being possible to detect 
one part in 130,000 by warming the solution after the addition of the reagent. 

The author has determined the limits of sensibility of this reaction with the 
principal alkaloids, and finds that they can be classified into two groups, viz., those 
whose silicotungstates are equally perceptible in hot and cold liquids, and those 
whose silicotungstates become more visible on warming the solution to 100“ C. and 
then cooling. 


Pyridine 

Coniine 

Morphine 

Theobromine... 

Nicotine 

Quinoline \ 

Narceine J ' ' 

Codeine 

Atropine \ 

Caffeine j 

Cocaine 


One part in : i 

3.000 

8.000 

16.000 

18,000 

520.000 I 

30.000 

. 40,000 I 
. 50,000 ’ 
. 200,000 


II. 

Aconitine 
Veratrine 
Brucine 
Strychnine 1 
Narcotine I 
Quinine 
Quinidine [ 
Cinchonine j 
Cinchonidine j 


One imrt in 
80,000 
130, (KK) 

150.000 

200.000 


500,000 


Caffeine and theobromine are exceptional in requiring the addition of a soffioient 
quantity of free acid (e.g., 3 to 4 per cent, of hydrochloric acid) if their full limit of 
sensibility to the reaction is to be reached. The caffeine silicotungstate formed under 
these conditions has the formula : 


12W0g.Si0^2H20.3CgHi,N,0, + 6H,0. 

Notwithstanding their stability, the silicotungstates of alkalmdii %.y 
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reagents, noticeably by oxidizing bodiea It is thus possible in certain cases 
to obtain the characteristic colour reaction of the alkaloid directly with the pre- 
cipitate — as, ior example, in the case of strychnine with sulphuric acid and 
bichromate, and of morphine with Prohde’s reagent. 

The alkaloids can be recovered from the precipitates by treating the latter with 
cm alkali, which instantly decomposes them, and the alkaloid can then be extracted 
from the liquid by the usual methods. 

The author has also made experiments to determine the action of silicotungstic 
acid on a number of glucosides, such as arbutin, coniferin, digitaUn, ouabain, salicin, 
etc. ; on certain bitter principles, such as picrotoxin, santonin, and quassin ; on 
amides, such as urea, asparagine, leucine, and tyrosine ; and on tannin, gum arable, 
and other bodies which are often found accompanying alkaloids in plants. With 
the exception of albuminous substances, however, no precipitate was obtained with 
any of them, either in neutral or in acid solution. C. A. M. 


A Moliflcation of DenigCs Method of Estimating Uric Acid. {Ann. de Chim. 
AnaL^ 1899, iv., 82, 83.)— The method described below combines the methods of 
Denig^s and of Hopkins. The phosphates are first removed by adding to 100 c.c. of 
the urine 10 c.c. of a solution of 160 grammes of anhydrous sodium carbonate in a 
litre of water ; 82 c.c. of the filtrate are taken, and the uric acid rendered insoluble 
either by the addition of 30 c.c. of a mixture of 10 c.c. of Fehling’s solution with 
20 c.c. of sodium bisulphite solution (36” to 40"* Be), as proposed by Kluger ; or, as 
described by Denig^s, by the addition of 5 c.c. of a solution of copper sulphate 
(40 grammes per litre) and 20 c.c. of a solution containing sodium thiosulphate, 
100 grammes, and sodium potassium tartrate 100 grammes, in a litre of water. 

The mixture is shaken and filtered, and the filter washed with water until free 
from alkali, and thrown into 500 c.c. of water acidified with 5 c.c. of sulphuric acid. 
After the liquid has been well shaken for several minutes in contact with the air, 
deciuormal permanganate solution is added drop by drop until a permanent pink tint 
is obtained. 

If n C.C. be used in the titration, the amount of uric acid in a litre of the urine 
can be calculated by the formula, 

X 0 00745 X 1000 X 110 , . 

82x1000 =» decigrammes; 

or, in other words, the number of c.c. used gives directly the decigrammes of 
uric acid. 

The relation between deciuormal permanganate and uric acid (1 c.c. = 000745 
gramme) was obtained experimentally with a specimen of that acid purified by 
means of sulphuric acid. C. A. M. 


Note on Kjeldahl’s Method of Determining Nitrogen. Maqnenne and 
Roux. {BM. Soc. Chim., 1899, xxi., 312-314.)— Referring to the precipitation of 
nterenry by means of sodium sulphide, the authors point out that there are two main 
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to this course. Firstly, volatile sulphur compounds are formed, which 
distil with the ammonia, and interfere with the sharpness of the subsequent titration, 
especially when turmeric is used as indicator; and, secondly » the mercuric sulphide 
formed is not completely insoluble in alkaline sulphides, and there is nothing to 
prevent the formation of compounds of ammonia and mercury, which are not readily 
decomposed by alkalies, with the result that the yield of ammonia may be too low, as 
is shown by the figures in the subjoined table. 

These drawbacks are obviated by precipitating the mercury from the acid 
solution by means of sodium hypophosphite. About 1 gramme of this salt is intro- 
duced into the acid solution while still warm, the whole heated to 60'* to 70® C, then 
cooled, sodium hydroude added, and the ammonia distilled in the usual manner. 

The comparative results obtained by this modification, by the ordinary method, 
and by the soda-lime method were : 


KjKLDAHL's 


Material. 


Precipitetioii 

with 

Hy pophoaphite . 

Precipitation 

with 

Sulphide. 

Si ‘ da-lime 
Method 

Cotton-seed cake . . . 

. . . 

... 4-46 

4*39 

4*48 

Colza cake 

. . . 

... 6-84 

6*70 

6*87 

Wheat flour 

. • . 

... 1-86 

1*89 

1*91 

Bean flour 

* . . 

... 5-24; 5-25 

— 

5*29 

Powdered horn . . . 

• . . 

... 14-31 ; 14-28 

14*12 ; 14*11 

14*30 

Dried blood 


... 7-7.3; 7-78 

7*69 ; 7*79 

7*78 

C. A. M. 


INORGANIC ANALYSIS. 

The Colorimetric Estimation of Nickel. M. Lucas. {Bull. Soc. Chim., 1899, 
xxi,, 432, 433.)— The red colour which salts of nickel give with potassium or 
ammonium tri-thiocarbonate is proportional to the amount of nickel, and can be used 
for the colorimetrical estimation of that metal. 

Ammonium tri-thiocarbonate is prepared by digesting freshly-prepared ammonium 
sulphide at a moderate heat for twenty-four hours with one-twentieth part of its 
weight of carbon bisulphide. 

Potassium tri-thiocarbonate maybe obtained Jby saturating one-half of a 5 per 
cent, solution of potassium hydroxide with hydrogen sulphide, adding the other half, 
digesting the whole at a moderate heat with a twenty-fifth of its volume of carbon 
bisulphide, and separating the dark-reddish liquid from the unaltered carbon bi- 
sulphide. 

The darker-coloured of the two reagents is diluted with water until of the same 
colour as the other. Both are kept in well-stoppered bottles. 

In order to obtain uniform and durable colorations with nickel, it is necessary to 
add a large excess of the reagents. But since, as a rule, the quantity of nickel to be 
estimated is less than 2 milligrammes in 100 ac., the colour of the reagents them- 
selves does not introduce a serious error. The colour produced by 10 c.c. of one of 
these in 100 c.c. corresponds to not more than one-tenth of a milligramme of the 
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mei&l, and, by using typical colour standards, the drawback becomes one of diminu- 
tion of sensibility. 

Cobalt salts give a brown coloration under the same conditions, so that it is 
necessary to separate any cobalt present before determining the nickel. Ammonium 
tri-thiocarbonate gives a much more pronounced colour with cobalt than does 
potassium tri-thiocarbonate — a property which may be used as a test for the presence 
of that metal. 

Copper, too, gives a colour almost as pronounced as that of nickel. When 
present, it may be determined colorimetrically by means of potassium ferrocyanide 
and the amount deducted from the combined nickel and cobalt as estimated with 
tri<thiocarbonate, but it is preferable to remove it previously. 

In analysing a steel containing nickel, 0*5 gramme of the sample is dissolved in 
aqtui regia^ and two successive precipitations made with ammonium hydroxide and 
ammonium chloride. The hltrate is diluted to 500 c.c., and three portions of 50 o.c. 
each taken. To the first is added 10 c.c. of the solution of ammonium tri>thio< 
carbonate, and to the second the same volume of the solution of potassium tri-thio* 
carbonate. If the coloration is a darker brown in the first than in the second, the 
presence of cobalt with the nickel is indicated, and a separation is made by one of 
the usual methods. 

If not, the first of the test-tubes is compared with a standard colour-scale 
consisting of tubes containing the same volume of liquid and approximately the same 
proportion of ammonium salts, with gradually increasing quantities of nickel. These 
must be prepared with boiled water, and kept free from contact with the air. The 
tri-thiocarbonate is only added to them after the liquid has been diluted to the 
required volume. 

The third portion of the ammoniacal filtrate is used for a corroborative deter* 
mination. 

Finally, another portion is tested with potassium ferrocyanide for copper, after 
evaporation of the ammonia. C. A. M. 


Separation of Nickel and Zinc. E. Dbhler. {Chem, Zeit., 1899, xxiii., 399.) 
— The acid solution of the two metals, containing about 0*05 gramme of zinc, is 
evaporated nearly to dryness, diluted with water, neutralized with ammonia, and 
mixed with 0*2 gramme of sodium formate and 6 c.c. of formic acid. The liquid 
is raised to 60“ C,, and treated with a current of sulphuretted hydrogen for twenty 
minutes. The zinc sulphide is collected on a double paper, washed with sulphuretted 
hydrogen water, and either dissolved at once in hydrochloric acid, or dried, ignited 
in porcelain, and dissolved. The solution is evaporated till [most of the acid is 
removed, diluted, freed from traces of iron, etc., with ammonia, and in the filtrate 
the zinc is titrated with sodium sulphide. For very exact work the zinc sulphide 
should be thrown down with sulphuretted hydrogen a second time, and estimated 
gravimetrically by ignition in a stream of hydrogen, as the volumetric process yields 
results slightly below the theoretical. Instead of the formic acid and formate, 
1 gramme of sodium acetate and 40 o.c. of acetic acid ** may be employed, but the 
fmmm* method is preferable. H. L. 
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Bitimatioc of Potash. E. W. Bell. (Ohem, News, vol. Ixxix., p. 13d.) — To 
shorten the time required for a potash estimation, and to obtain a pilrer precipitate 
th&dn by the ordinary method, the author recommends, in the case of fna/n/urea, to 
well boil 5 to 10 grammes of the sample with about 150 c.c. of water, with or without 
a little hydrochloric acid; then render slightly alkaline with ammonia and add 
barium carbonate in large excess (about double the weight of the substance taken). 
After boiling for half an hour longer, the precipitate is filtered off, washed^ and the 
filtrate and washings are made up to 500 c.c. 

Fifty to 100 c.c. of the solution are evaporated to dryness with a small quantity 
of ammonium oxalate, gently ignited, treated with hot water, and filtered, the 
filtrate being evaporated with hydrochloric acid and platinum chloride and finished 
as usual. 

In the case of soils (if the potash soluble in hydrochloric acid is required) 
the hydrochloric solution is rendered alkaline with ammonia, treated with barium 
carbonate, etc., as above, or the soil is moistened with strong sulphuric acid, 
gently ignited, and boiled with water, the barium carbonate precipitation and final 
treatment being as before, except that the ammonium oxalate and ignition are 
dispensed with. 

For estimations in vegetable substances, these must be moistened with sulphuric 
acid, ignited, and treated in the same way as soils. C. S. 

The Constitution of the Ammonium * Magnesium Phosphate of Analysis. 
P. A. Gooch and M. Austin. {Zeit. fur Anorgan, Chemie, xx., 121 )— The authors 
have carried out a series of experiments upon the precipitation of ammonium- 
magnesium phosphate under the various conditions that might occur in analysis. A 
few experiments were made to determine to what extent ammonium chloride might 
exert a solvent action upon the precipitate in presence of the precipitant. It was 
found that as little as 0*001 gramme of magnesium oxide, in the form of nitrate, in 
500 c.c. of faintly ammoniacal water, could be detected by the opalescence produced 
on adding 1*75 gramme of microcosmic salt, even when 60 grammes of ammonium 
chloride were present. The authors consider that strongly ammoniacal fluids are 
unnecessary in the precipitation of ammonium-magnesium phosphate, and in nearly 
all the experiments mentioned the solutions and wash-water were made only faintly 
ammoniacal. In a series of experiments made by precipitating magnesium nitrate 
with considerable excess of microcosmic salt in the presence of varying amounts of 
ammonium chloride, the results showed, in all cases, errors of excess, the greatest 
occurring where the largest amounts of ammonium chloride had been used. When, 
however, the supernatant liquid was filtered from the precipitate by decantation, 
and the latter was redissolved in hydrochloric acid and reprecipitated with a 
faint excess of dilute ammonia, without any addition of ammonium chloride, the 
error disappeared altogether, and good results were obtained. If the precaution of 
redissolving be taken, the quantity of ammonium chloride originally present does not 
affect the final results, unless, indeed, the amount is so large that an appreciable 
quantity is left even after redissolving. The influence of free ammonia during the 
precipitation was also studied. The results indicate a tendency for free amii»Miiai 



THE ANALYST. 


198 


ammonium ohloriofil, and exoesB of phosphoric acid to produce a salt containix^ a 
larger proportion of ammonia and a smaller proportion of magnesium than are ^n* 
tained in normal ammonium>magnesium phosphate. For the determination of phos- 
phoric acid the authors recommend the observance of the following conditions : The 
phosphate solution to contain not more than 5 to 10 per cent, of ammonium chloride; 
the magnesia mixture to be only in slight excess ; the ammonia, both for precipita- 
tion and washing, to be used sparingly ; the precipitate to be redissolved and repre- 
cipitated in cases where too much ammonium chloride, or double the theoretical 
quantity of magnesia mixture, has been used. H. H. B. S. 


Determination of Sulphur in Iron Pyrites. O. N. Heidenreioh. (ZeiU fur 
anorgan, OiemUy xx., 233.) — When sulphuric acid is precipitated by barium chloride 
in the presence of a considerable quantity of iron, the barium sulphate is found to 
be contaminated with ferric sulphate (Jannasch and Eichards, Jour. pr. Chemie, 
xxxix,, 321-334). The author suggests that this drawback may be overcome by 
reducing the ferric salt by means of zinc before the addition of the barium chloride. 
This is only a preliminary note on the subject ; but the author gives the results of 
three determinations made in this way with different quantities of the same sample 
of pyrites, which agree well, and he further mentions that the barium sulphate 
obtained in each case was almost white. H. H. B. S. 

On the Influence of Hydrochloric Acid in Titrating with Sodium Thio- 
sulphate, with Special Beference to the Determination of Selenious Acid. 
J. T. Norton. (Zcit. fur anorgan. Chemie, xx., 221-229.) — It appears from the 
author’s experiments that the influence of hydrochloric acid upon the thiosulphate 
depends primarily upon the quantity of thiosulphate present, and then upon the 
degree of dilution and the quantity of the hydrochloric acid. In titrating large 
quantities of thiosulphate with iodine in presence of hydrochloric acid, the tempera- 
ture should be maintained at as nearly 0** C. as possible, and the titration should 
be carried out quickly. So long as the quantity of thiosulphate does not exceed 
20 c.o. of a solution, the titration in cold solutions, varying in bulk from 100 
to 500 c.c. at the commencement of the titration, proceeds pretty regularly, even when 
10 o.c. of hydrochloric acid are present. When, however, the quantity of thiosulphate 
exceeds this limit, it is necessary to diminish the acid and to work with a solution 
having a bulk of 400 to 500 c.c. 

In most cases in which this process is made use of the thiosulphate is run into 
the solution to be tested, and, since decomposition takes place at the moment when 
the thiosulphate meets the solution, hydrochloric acid ceases to have any influence. 
In Norris and Fay’s method for the iodometric determination of selenious acid, how- 
ever, an excess of thiosulphate is added simultaneously with hydrochloric acid, so 
that conditions prevail which render necessary the careful regulation of the quantity 
of acid and thiosulphate and the degree of dilution. 

Norris and Fay's method is briefly as follows : A solution of selenious acid in 
ioa*cold water is treated with an excess of a solution of thiosulphate in the 
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presence of hydrooblorio acid, and the excess of thiosulphate is then titrated back 
mth iodine. 

The author has made experiments to determine the exact conditions which it is 
necessary to observe in order to obtain accurate results by this method. The most 
important point appears to be the restriction of the excess of thiosulphate within 
narrow limits, which is not a difficult matter if the approximate percentage of 
seleniouS acid be known. The conditions should then be so arranged that never 
more than 20 c.o. of thiosulphate are used beyond the quantity required for the 
reduction of the selenious acid. If this be done, and the solution be diluted to 
400 C.C., 10 c.c. of hydrochloric acid may be used without adversely affecting the 
results. If, however, the quantity of hydrochloric acid added be restricted to 5 c.c., 
which, in the author’s opinion, is sufficient, the solution need not be diluted beyond 
200 c.c. H. H. B. S. 

A Study of the Belative Value of Laomoid, Fhenaoetolin, and Erythrosine 
as Indicators in the Determination of the Hardness of Water by Hehner’s 
Method. J. W. Ellms. (Jour, Amen Chem, Soc,^ xxi,, 359-369.) — The principal 
conclusions arrived at are as follows : There is very little to choose between the 
three indicators, and with proper care and skill, and with a knowledge of the true 
end-point with lacmoid and phenacetolin, all may be said to be suitable for the 
purpose. Erythrosine, however, gives more uniform results and a larger percentage 
of the carbonates with low than with high amounts, whilst the reverse seems to be 
true of lacmoid and phenacetolin. If, therefore, uniformity of results within very 
narrow limits is desired, the preference should be given to erythrosine. Erythrosine 
may also be used with fairly turbid and coloured waters, and in this respect is prefer- 
able to either lacmoid or phenacetolin, which have a tendency to give too high results 
with such waters. H. H. B. S, 

A Delicate Beaction of Hydrogen Peroxide. E. 8. Barralet. (Chem, News, 
vol. Ixxix., p. 136.) — The author proposes to utilize the colour change produced by 
the oxidizing action of hydrogen peroxide on ferrous ferrocyanide as a means of 
detecting the former when present in very minute quantities, 1 c.c. of a xvsVtrf solu- 
tion of hydrogen peroxide being sufficient to intensify the pale blue colour of ferrous 
ferrocyanide in 20 c.o. of the freshly-precipitated compound. The reagent should be 
freshly prepared for each test, or else be stored in a bottle under a layer of petroleum. 

C. 8. 


APPARATUS. 

A Pilter-Pnmp Accessory. H. Jervis. (Chem. News, vol. Ixxix., p. 86.) — To 
prevent the reversal of current due to back pressure, the author recommends the 
arrangement shown in the drawing, in which C is the reservoir bottle, A the 
dissolving flask, and B the safety appliance. In this latter the drawn-out tube is 
held firmly in the neck of the bottle and dips just below the surface of the mercury. 
Owing to the narrowness of the tube, considerable pressure is required to lower the 
level of the mercury, and hence no air can pass ; but should the water run back into 
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.Cy the compressed air forces the 
mercury below the bottom of the 
drawu^ut tube, and escapes before 
the liquid in A is pushed beyond any 
given point in the vertical tube E. 
To render the degree of exhaustion 
constant, mercury is poured into B 
until it reaches nearly to the bottom 
of the larger tube D, the end of 
this tube becoming covered by the 
mercury as soon as the pump is 
started. 



A B c 


c. s. 


Apparatus for Measuring the Gases dissolved in Water. F. C. G. Muller. 
angew, Chem., 1899, 253.) — In the accompanying illustration this apparatus is 
drawn to a scale of 1 : 5. The flask N holds 100 c.o., 
and is completely filled with the sample, which has 
been made slightly alkaline. It is put in position, the 
stopcock F is withdrawn, and the whole pipette is 
charged with petroleum through A until the oil reaches 
the capillary P. F is then inserted and closed as 
, against A, and the water is boiled for ten minutes to 
liberate the gases which collect in the graduated tube 
E, while the paraffin is driven back into A, The 
ebullition is conducted fast enough to fill Z> with steam, 
but not with sufticient rapidity to force the oil upwards 
out of C. The level of the petroleum is next adjusted 
by means of L, and the vplume of gas read off, any 
bubbles in the burette being broken by sharply aspi- 
rating through 0, F is then turned through 180% and 
the oxygen is absorbed by forcing the gas into K 
several times, finally drawing it back into E to measure 
the residual nitrogen. Corrections for temperature, 
etc., are made by the help of a gas-volumeter. At the 
end of one test, by producing a partial vacuum in .1, 
the oil can be kept from escaping while a fresh flask is put into position ; but it is 
advisable to wipe E out, which can be done through F after the petroleum has been 
drawn back into The apparatus is compact, and can be fitted into a portable 
case with a few spare flasks, so that with a second case holding standard alkali, 
phenolphthalein, a burette, and other apparatus for titrating the carbon dioxide, a 
complete analysis of the gaseous constituents of water can easily be carried out on 
the spot. F. H. L. 

Gas Washing Apparatus. O. Foerster. {Chem, Zeit,, 1899, xziii., 196.) — 
This apparatus is specially designed for use during the estimation of nitrogen in 




THE ANALYST. 


196 


% 



saltpetre by Kuhn’s process, its function being to return the con- 
densible vapours to the flask in order to avoid the necessity for 
stopping the operation at intervals, lest the solution become too 
concentrated, and simultaneously to wash the permanent gases in 
the condensed liquid. The vapours leave the vessel through the 
annular space a, pass into the bulb b, and escape through the 
holes; the steam condenses in o, and gradually Alls the lower 
part thereof until it reaches the level of d, when the surplus flows 
back regularly into the flask through the innermost tube. Thus, 
the vapours issuing from the various holes in h have to bubble 
through a column of the previously-condensed liquid. By bending 
the lower extremities of a and d, the former can be joined to the 
upper part of a hollow stopper which also carries a funnel and 
stopcock ; the stopper itself fits the reaction flask, so that the 
whole arrangement may be used for charging as well as distilling 
off the contents of the vessel underneath. As a lubricant, a 


mixture of equal parts of ceresin and vaselin is recommended. F. H. L. 


Apparatus for the Extraction of Liquids with Ether. F. Baum. {Chem, 
Zeit., 1899, xxiii., 249.) — This apparatus has, inter alia, the advantage that it serves, 

without alteration or rearrangement of its parts, for the 
extraction of a solution by means of an immiscible liquid, 
and also for the distillation of the solvent from the extract, 
if is a hollow glass cap ground to fit on the outside of the 
neck of F, The vapours rise through b, condense in D 
and the condenser above, descend through c, pass through 
the material in E, and return via a, A small lateral hole 
is drilled in the stopper g, which can be placed in connec< 
tion with a similar aperture in the side of E, thus bringing 
the interior to atmospheric pressure. The whole apparatus 
is slung from the condenser by the cork in D. F is also 
fitted with a plain glass cap, to be used during the weigh- 
ing of the extract. E is filled almost up to the level of a 
with the aqueous liquid, and F is immersed in a water- 
bath; the holes in gE are in juxtaposition. When the 
operation is finished, the aqueous liquor is pipetted out of 
E ; and as the ether continues to boil, it collects therein 
until F is practically free from solvent and merely requires 
to be dried. It is convenient to have several flasks like F 
all fitting the same stopper ; if this be done, a second 
extraction can be started immediately. The new flask is placed in position, the 
fresh aqueous solution poured into E (which is, as just mentioned, full of recovered 
solvent) ; the ether is then displaced, runs into F, and the whole is ready once more. 
By the employment of a paper cone, etc.j solids can be treated in E similarly. F. H. L. 

ERHATUM. — Page 145, four lines from bottom, for ** one-eighth of a gramme,** rw>d “ 0*8 gramme.** 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS, 


THE COMPOSITION OP MILK AND MILK PBODUCTS. 


By H. Droop Eichmond. 


{Head at the Meeting ^ Ai)ril 12, 1899.) 

Op the 36,399 samples analysed in the Aylesbury Dairy Company’s laboratory during 
1898, 29,707 were samples of milk ; the average composition of 14,135 taken from the 
railway churns on arrival of the milk from the farms is given in Table I. ; the compo* 
sition of the morning and evening milk is given separately. 

Table I. 


Average Composition of Milk Inwards during 1898. 


Month. 

, Specific 


Gravity. 

January 

1*0322 

February 

10321 

March ... 

1*0323 

April 

1*0328 

May 

1*0826 

Juno 

1*0325 

July 

1*0320 

Auguut ... 

1*0315 

September 

1*0317 

October... 

1*0321 

November 

1*0328 

December 

1*0324 

Average... 

; 1*0322 


Horning Milk. 


Total i 
Solids. 


12*65 
12*66 
12*68 
12'56 1 
12*43 i 
12*28 
12*87 ; 
12*80 
12*48 
12*78 : 
12*76 i 
12*72 ; 


Fat, 

8*64 
8*60 
8*64 
8*68 
8*46 
8*86 
3*54 
8*57 
8*68 
8*81 
8*80 f 

8*78 i 


SolidB- 

not- 

Fat. 

I - 

8*91 

8*89 

8*94 

8*98 

8*97 

8*92 

8*83 

8*73 

8*80 

8*92 

8*96 

8*99 


12*68 i 8*68 ! 8*90 


Rvrnino Milk. 


Specific ! 
Gravity. 

1*0820 

1*0318 

1*0319 

1*0321 

1*0828 

1*0322 

1*0816 

1*0812 

1*0312 

1*0817 

1*0319 

1*0322 


Total 

Solids. 


18*06 
18*08 
18*03 
i 18*07 
■ 18*06 
12*70 
i 12*63 
; 12*72 
; 12*79 
i 18*05 
i 13*11 
i 13*08 


Fat. 

I 

4*11 i 
4*12 
4*10 
i4*l0i 
4*08 ‘ 
3*76 
3*84 
3*99 
4*04 : 
4*15 
4*16' 
4*07 ! 


: Solids- 
I not- 
I Fat. 


1*0318 ! 12*94 


8*94 

8*91 

8*98 

8*97 

9*02 

8*94 

8*79 

8*73 

8*75 

8*90 

8*95 

9*01 


4*04 ! 8*90 


Avsraoe. 


Sjicclfic , 
Gravity. 

1*0821 I 

1*0320 i 
1*0821 i 

1*0822 I 

1*0324 , 
1*0823 
1*0818 : 
1*0314 
1*0315 i 
1*0819 ; 
1*0321 : 
1*0323 


Total 

BoUds. 


12*80 

12*79 

12*80 

12*82 

12*74 

12*49 

12*50 

12*51 

12*63 

12*89 

12*94 

12*90 


Fat. 

1. 

i 3*87 ! 
j 8*89 I 
! 3*87 ; 

I 8*87 : 
i 3*74 : 

j 8*66 I 

; 3*69 i 
^ 3*78 ! 

! 8*86 j 
i 3*98 
I 3*98 I 
8*90 


Solids- 

not- 

Fat. 

8*93 

8*90 

8*93 

8*95 

9*00 

8*93 

8*81 

8*73 

8*77 

8*91 

8*96 

9*00 


1*0820 i 12*78 j 8*88 ! 8*90 


The mean composition does not differ appreciably from that found last year, the 
fat being slightly higher and the solids-not-fat slightly lower. As has been invariably 
noticed in former years, the solids-not>fat in July begin to fall, and attain a minimum 
in August. Usually a rapid rise in solids-not-fat takes pletce in September, but in 
1898 the solids-not*£at remained low during this month, and did not rise till October. 
In the respect of low solids-not^fat, 1898 resembled 1893, and it may be remarked 
that both years were seasons of drought in the summer. 
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fifty ansIyseB have been made daring the year, in whioh more figures have been 
determined *>y»-n is usual in an ordinary milk analysia They are tabulated below 
(Tables IL, III, and IV.) : 

Tabub II. 


Normal Milk {Morning Meal), 


Spociflc Gravity. 

Tota: Solids. 

Fat 

Btigar. 

Protoids. 

Ash. 

Bollda-not-Pat. 

10330 

12-15 

3-30 

4-77 

8-33 

0-75 

8-86 

10320 

12-31 

3-60 

4*70 

3-27 

0-74 

8-71 

10326 

12-41 

3-35 

4-70 

3-60 

0-76 

9-06 

10325 

12-73 

3-85 

4-82 

3-32 

0-74 

8-88 

10328 

11-79 

3-06 

4*81 

3-19 

0-74 

8-74 

10380 

12-24 

3-30 

4-84 

3-37 

0-73 

8-94 

10332 

12-28 

3-15 

4*92 

3-48 

0-78* 

9-13 

10326 

12-85 

3-85 

4-63 

3-61 

0-76 

9-00 

10326 

11-64 

2-95 

4-58 

3-40 

0-71 

8-69 

10327 

1212 

3-35 

4-75 

3-29 

0-73 

8-77 

10328 

12-80 

3-95 

4*82 

3-30 

0-73 

8-86 

10342 

12-64 

3-50 

4*86 

3-53 

0-75 

9-14 

10330 

12-38 

3-40 

4-66 

3-66 

0-76 

8-98 

10320 

12-36 

3-53 

4*66 

3-42 

0-75 

8-83 

10329 

12-79 

3-70 

4-60 

3-76 

0-73 

909 

10325 

12-10 

3-25 

4*68 

3-43 

0-74 

8-85 

10327 

12-26 

3-35 

4*88 

3-29 

0-74 

8-91 

10316 

12-60 

3-75 

4*66 

3-56 

0-73 

8-86 

10315 

11-86 

3-15 

4*50 

3-48 

0-73 

8-71 

10320 

11-98 

3-35 

4*58 

3-32 

0-73 

8-63 

10318 

12-43 

3-65 

4*63 

3-42 

0-73 

8-78 

10322 

12-18 

3-40 4-65 

Table III. 
Normal Milk {Eveni^ig 

3-41 

Meal). 

0-72 

8-78 

Bpaetfio Gravity. 

Total SoUds. 

Fat 

Sugar. 

Proteids. 

Aah. 

Bolids-not'Fat. 

10320 

12-61 

3-65 

4-85 

3-37 

0-74 

8-96 

10325 

12-79 

3-65 

4-75 

3-64 

0-76 

9-14 

10336 

12-39 

3-55 

4-87 

3-28 

0-69 

8-84 

10326 

13-18 

4-25 

4-74 

3-45 

0-74 

8-93 

10327 

12-36 

3-55 

4-72 

3-35 

0-73 

8-80 

10323 

12-80 

3-90 

4-79 

3-40 

0-71 

8-90 

10320 

12-83 

4-00 

4-85 

3-27 

0-71 

8-83 

10322 

13-42 

4-56 

4-50 

8-66 

0-71* 

8-87 

10320 

13-06 

4-16 

4-70 

3-48 

0-73 

8-91 

10307 

12-44 

4-00 

4-48 

8-26 

0-70 

8-44 

10316 

14-04 

6-35 

4-54 

3-42 

0-73 

8-69 

1-0322 

12-26 

3-65 

4-66 

3-29 

0-75 

8-70 

1-0315 

12-72 

4-00 

4-54 

3-44 

0-74 

8-72 

1-0313 

12-20 

3-66. 

4-54 

3-38 

0-73 

8-66 

1-0813 

12-73 

4-00 

4-65 

3-34 

0-74 

8-73 

1-0823 

12-98 

4-10 

4-78 

3-34 

0-76 

8-88 

1-0326 

12-63 

8-60 

4-76 

8-46 

0-71 

8-93 

1-0822 

12-68 

8-76 

4-66 

8-38 

0-74 

8-78 

1-0320 

12-23 

3-65 

4-56 

8-27 

0-75 

8-68 

1-0325 

12-39 

8-60 

4-96 

3-22 

0-71 

8-89 

1-0320 

12-65 

■ 3-90 

4-67 

8-37 

0-69* 

8-76 

1-0323 

12-47 

3-60 

4-72 

8-43 

0-72 

8-87 
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Speoifio Gravity. 

Total SoUd. 

Tabus IV. 
Abnormal Millc, 

Pat. Sugar. 

Frotetda. 

Alb. 

8 olidfl>i 30 t*Fit. 

1-0318 

11-76 

3-20 

4-77 

3-11 

0-67* 

8-65 

1-0285 

12-03 

4-04 

3-66 

3-64 

0-80 

7-99 

1-0298 

12-63 

4-14 

3-89 

3-68 

082 

8-39 

1-0288 

12-66 

4-39 

3-82 

3-65 

0-80 

8-17 

1-0296 

12-23 

3-94 

3-84 

3-68 

0-82 

8-29 

1-0282 

12-90 

4-81 

3-70 

3-69 

0-80 

8-09 


The first sample in the table of abnormal milks was obtained from cows the 
supply from which was stopped because they were suffering from vaccinia. The last 
five were yielded by the same herd at different times ; the quantity in this case 
was very small. 

The following figures were found in the last five samples : 


oluble Adi. 

Soluble Ajh. 

Chlorine in 

0-45 

0-35 

0-160 

0-47 

0-35 

0-160 

0-45 

0-36 

0-156 

0-46 

0-36 

0-162 

0-45 

0-35 

0-160 


For comparison I have given below (a) a sample of milk yielded by the cows, 
which gave the five abnormal samples, to which 15 per cent, of water had been 
added, and (b) a sample of normal milk containing 10 per cent, added water : 


Specific 

Gravity, 

(а) 1-0243 

(б) 1-0280 


Total 

Solids. 


10- 63 

11- 24 


Fat. Sugar. Proteids. Aeh. 

3-74 3-06 3-13 0-70 

3-45 4-02 3-09 0-68 


Solids- 

sot'Fat. 

6- 89 

7- 79 


biflolublo 

Aah. 


0-42 

0-44 


Soluble 

Asb. 


0-28 

0-24 


Chlorine 
in Ash. 


0-189 

0-094 


The average compositioQ of normal milk deduced from the above analyses is : 


Specific Gravity, Total Solids. Pat. 

Morning ... 1-0326 12-32 3-44 

Evening ... 1-0322 12-71 3-90 

The average composition of the five 
not-fat is : 

1-0290 12-46 4-26 


Sugar, 

4-71 

4-69 

abnormal 


8-70 


Pi'oteids. 

3-43 

3-89 

samples 


3-60 


Ash. Sc 

0-74 

0-73 

very low 
0-81 


lds-not‘Fat. 

8-88 

8-81 

in solids- 


8-19 


It is seen that though the aolids-not-fat are very low, the proteids and ash are 
above the average, and the whole of the deficiency falls on the milk sugar. Com- 
parison with the watered milks shows that the rule for disoriminating between 
abnormal and adulterated milks has held with these samples. I do not think that 
any analyst would be misled into reporting these abnormal samples as watered milks. 

I would point out that the above analyses of normal milks confirm Vieth’s ratio 
of sugar, proteids, and ash of 18 : 9 : 2 to a remarkable degree. The ratio found is 
12-8 -. 9*8 : 2, which is in excellent agreement. 

It will be remembered that two years ago Storeh published a research oh a new 
proteid in milk, and concluded that each fat globule was surrounded by a *' muodd ” 

* Thate aches are probably too low, ae the muffle in which they were inohierated wae 
iJlowad to get rod hot for a few mbuitee. 
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envelope ; according to him, for each part of fat in a globule there were 0*38 parts of 
mucoid envelope, which was composed of mucoid proteid, ash, and water, but which 
contained no i^k sugar. I then pointed out that, were this the case, cream should 
contain a smaller amount of milk sugar per 100 of water than the original milk, and 
this difference should be slightly more accentuated when the cream and separated 
milk are employed. I have already published figures to show that there is no 
evidence of the milk sugar in cream being low, and the following figures further bear 
out this view : 



Crxam. 

Per Cont. 

Per Cent. 

Skim Milk. 

Calculated for 
6*77 Per Cent. 

Total solids 

... 36*06 

9*41 

Solids-not-Fat. 

Eat 

... 29*29 

0*12 


Sugar 

... 3*47 

4*81 

3*49 

Proteids 

... 2*76 

3*70 

2*69 

Ash 

... 0*54 

0-78 

0*59 

Solids-not-fat 

... 6*77 

9-29 

6*77 


It is seen that the sugar in the cream is almost identical with the amount 
calculated to be present in 6*77 per cent. solids-not>fat from the skim milk, and the 
difference in the proteids is very small. Were Storch’s hypothesis correct, the quantity 

of milk sugar would be ~ x 3*49, or 2-90 per cent. 

63*96 

As the evidence on which Storch concludes that a membrane exists round each 
fat globule — the behaviour of milk with ether and the staining of a layer — is evidence 
only of a layer of some kind, and not of a membrane ; as Bechamp has, under rather 
different conditions, obtained results on treating milk with ether which are diametri- 
cally opposite to those of Storch ; and as the analysis of cream gives no evidence of 
any decrease in the milk sugar, or marked increase in the proportion of proteids with 
the thickness of the cream, 1 am unable to see that there is any justification for the 
view that each globule in milk is surrounded by a mucoid membrane ; certainly the 
question is far from being settled by Storch’s results. 

The average composition of clotted cream fround during 1898 was : 


Maxim’im. Minimum, Average, 

Total solids 73-03 ... 63-87 ... 68-84 

Fat 66-98 ... 65-12 ... 61-97 

Ash 0-84 ... 0-46 ... 0-56 

Solids-not-fat ... 10-29 ... 5-51 ... 687 


In the table below ate given the maximum, minimum, and average figures for 
peroenttge of water and refractive index of fat in butters : 

Table V. 

Composition of Butters. 


Pbrckhtagb of Watsiu Ustbactive Index at 85 ‘. 


l>e«cription. 

Maximum. 

Minimuni. 

Average. 

✓ — 

Maximum. 

Minimum. 

Average. 

English fresh .. 

. 14-41 

11-96 

13-21 ) 




English salt .. 

. 14-29 

12-27 

13-22 f 

47*2 

44-9° 

46-0* 

French fresh .. 

. 18-72 

13-13 

15-48 

46-1* 

44-6* 

46-4° 

Danish salt 

. 16-62 

9-97 

13-32 

46-0* 

46-1° 

45-6° 
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A butter prepared in the Channel Islands had a refractive index at 35*" C* of 
43^, V7hich is the lowest I have yet met with ; its Beichert figure was 15*8 c.c. 

It is well known that when milk is passed through a separator, a white or 
brownish deposit is thrown on the sides of the drum. This is often talked of as ** dirt/’ 
putrid slime,” etc. ; as a matter of fact, though it contains the dirt in the milk, 
separator-slime is a product derived from milk. 

The following are three analyses of this product : 


Poroentaice 

obtained. 

Total 

Solida. 

F»t. 

Milk Solids 
Calculated. 

other Solids- 
not- Fat. 

Aab. 

PjOj. 

0-029 

29*2 

1-3 

7-2 

17-6 

3-2 

1-28 

0 031 

27*6 

4-1 

7-4 

13-7 

2'3 

0-94 

0036 

26*4 

3-9 

7-6 

12-8 

2-2 

0-91 


If the milk be clean this substance is obtained white in colour, and probably 
consists largely of Storch’s mucoid. The high amount of phosphoric acid in the ash 
suggests the presence of a compound rich in phosphorus such as this, and the quantity 
of phosphoric acid found agrees fairly well with the view that practically the whole of 
the other solids-not-fat are mucoid. 

Discussion. 

The President (Mr. Fisher) said that he had been struck with the author’s 
remark about the deficiency in non-fatty solids which had prevailed towards the latter 
part of the previous year. From his own experience, he was inclined to think that 
some deficiency had continued through the winter, and had not even yet disappeared 
in districts where the food was rather poor, and where the cows had not been liberally 
treated during the winter months. 

Mr. Richmond said that, on the other hand, the non-fatty solids in the milk 
which had come to his laboratory during the last month or two had been quite normal. 


THE ESTIMATION OF ALCOHOL AND ETHER IN THE PRESENCE 

OF PETROLEUM ETHER. 

By H. Droop Richmond. 

{Read at the Meeting, April 12, 1899.) 

Some time ago 1 found that mixtures of ether and petroleum ether containing some 
alcohol were accumulating in the laboratory, and I wished to know the proportions 
of each, with a view to seeing the best mode of treating them. 

The following methods were found satisfactory for the analysis of such mixtures. 

Estimation of Alcohol , — It was found that the decrease of volume observed on 
shaking the mixture with water saturated with ether did not represent the alcohol, 
as petroleum ether dissolves ether from etherized water, and the figure obtained was 
a resultant of the quantity of alcohol removed from the mixture, and the quantity of 
ether added to it. By shaking the ethereal layer a second time with water saturated 
with ether, the petroleum ether dissolves a quantity of ether from the etherized water 
equal to that dissolved on the first shaking. The difference in volume of the ethereal 
layer obtained by the first and second separations gives the volume of ether dissolved 
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hy the petroleum ether Irom the etherized water, and on subtracting this from the 
ycdiime obtained by the first separation, the deorease of yolume due to the aiocdicd 
being dissolved can be calculated. 

The following procedure was adopted : Shake 20 o.a of the mixture with 25 o.a 
of water saturated with ether ; note the yolume of the ethereal layer (call this A). 
Bun off the aqueous layer from the ethereal layer, and shake the latter again with 
25 c.c. of water saturated with ether ; note the volume of the ethereal layer after the 
second separation (call this B). Then 2A~B will give the volume of ether and 
petroleum ether, and (20 + B - 2A) x 5 the percentage of alcohol by volume in the 
original mixture. 

Estimation of Petrolev/ni Ether , — Prepare a mixture of 20 e.o. sulphuric acid 
(90 per cent. H^S 04 ) and 20 c.c. glacial acetic acid, and cool. Place 10 c.c. of the 
mixture to be examined (or of the ethereal layer left after the estimation of alcohol) 
in a burette, add the mixture of acetic and sulphuric acids little by little, keeping 
the burette corked, and shaking well between each addition ; the mixture should be 
cooled. When all is added, shake vigorously, and allow to separate. The layer 
separating is petroleum ether. 

The following examples will show the accuracy of the method, and many other 
estimations as satisfactory have been made. 


Composition : Alcohol 

Ether 

Petroleum ether 

Volume A 

n B 

Alcohol deduced therefrom ... 

Petroleum ether 

Ether (by difference) 


Experiment T. 

9*1 per cent. 
45-6 

45- 5 .. 

18 9 c.o. 

19-65 0.0. 

9-25 per cent. 
44-5 

46- 25 „ 


Experiment 11. 
19*7 per cent. 
27*1 „ 

53*2 „ 

17*2 c.o. 

18*3 c.c. 

19*5 per cent. 
53*0 „ 

27*5 „ 


Petroleum ether can be recovered from these mixtures by adding sulphuric acid 
little by little and shaking well, the fiask in which the experiment is performed 
being kept cool ; the layer of petroleum ether which separates only requires washing 
and re-distilling for use. The acid liquid may be used for regenerating ether if 
it is thought worth while. 


THE INFLUENCE OF AMMONIUM SALTS ON THE PRECIPITATION OF 

NICKEL BY AMMONIA. 

By Abthxtk Mabshall. 

{Bead at the Meeting^ June 7, 1899.) 

When ammonia in not too great a quantity is added to an aqueous solution of nickel 
ammonium sulphate, after a time a light green fiocculent precipitate forms. When 
I first observed this, I thought the precipitate must be due to iron or other impurity 
in the nickel salt* On examination, however, 1 found that the precipitate consisted 
of a nickel compound* As this behaviour was not in accordance with my preconoeiyed 
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idaas, 1 carried out a ceries of experiments to investigate the causes which affect the 
precipitation of nickel by ammonia^ 

Fresenius, in his “ Qualitative Analysis,*' makes the following remark : 

Ammonia added in small quantity to solutions of protoxide of nickel produces in 
them a trifling greenish turbidity; upon further addition of the reagent this re- 
dissolves readily to a blue fluid containing a compound of protoxide of nickel and 
ammonia." If the ammonia and the solution of the nickel salt be mixed in the cold, 
and be not allowed to stand long, the behaviour is in accordance with Fresenius’s 
statement. But if the liquid be boiled, a very voluminous precipitate may be ob- 
tained under certain circumstances, even in the presence of considerable quantities 
of ammonium salts. This precipitate differs from that formed in the cold, in that it 
cannot be entirely re-dissolved even by a very large excess of ammonia. A very faint 
turbidity remains ; so slight, however, that it can only be detected with difficulty. 

Other text-books on qualitative analysis contain statements less correct than that 
of Fresenius. Valentin, Thorpe, and Clowes all state that the precipitate formed on 
adding a small quantity of ammonia to nickel solution has the composition Ni(OH)jj. 
On this subject I have collected the following evidence : 

Andr4 (Comptes BenduSt 1888, bvi., p. 907), using nickel chloride and an 
insufficient quantity of ammonia, found the precipitate to have the composition 
NiCl„ 8NiO, 13Hp. 

Habermann (Monatshefte fur Cheviie, 1884, v., p. 441), using nickel sulphate and 
dilute ammonia and boiling, obtained a precipitate which on analysis proved to be 
NiS04.6Ni0.10H20. Similarly from nickel nitrate he obtained a precipitate of the 
composition Ni(N03)5,.7Ni0.5H20, 

I myself carried out the following experiment : Two grammes of nickel 
ammonium sulphate, NiS04.(NH4)2804.6H20, were dissolved in 220 c.c, of water. 
To this was added 20 o c. of a solution containing 17 grammes of ammonia per litre. 
The ammonia added was about twice that calculated as being necessary to convert all 
the nickel into Ni(OH).,, The liquid was boiled for a short time, and the light green 
precipitate was filtered o£^ washed, and dried to constant weight, at 110** G. It 
weighed about 0*35 gramme. On analysis it proved to have the composition 
NiS04.8Ni0.16H,0. 




Calculated. 

Found. 

Ni 

. ... ... 

... 6-66 

5-74 

SO^ 

1 . ... ... 

... 9-20 

9-21 

8NiO 

16H,0 



... 57-53 
... 27-61 

100-00 

57-65 


Calculation shows that nearly 60 per cent, of the nickel was precipitated. 

1 have performed some hundreds of experiments to observe the conditions which 
affect the precipitation of nickel by ammonia. 1 give below a few of them to indicate 
the results which may be expected. Solutions were prepared of nickel salts, of 
ammonium salts, of aoids^ and of ammonia, all either of normal strength, or some 
multiple thereof. These were measured out into a flask in various proportion^ and 
mixed or boiled together and the result noted. jB.gf., 5 o.o. of ^ nickel chloride 
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fdcdi^on (containing 29*5 grammes Ni per litre) were mixed with 60 o*o. of 4N 
(four times normal) ammonia (68 grammes NH^ per litre). The mixture was then 
;boiled« no precipitate was produced ; 20 c.o. of distilled water were then added, and 
the liquid was again boiled, still no precipitate formed. Another 10 ac. of water 
.were idded, on boiling a slight precipitate was produced. Ten o.c. of 4N ammonium 
chloride solution were then added and the solution boiled, but the precipitate was 
but little affected. The addition of another 10 o.c. had also little effect, 

Five c.c. of ^ nickel chloride were boiled with 5 c.o. of 4N ammonium chloride, 
and 4N ammonia was added gradually, the liquid being raised to boiling after each 
addition. When 1*5 c.c. had been added the solution was distinctly turbid. When 
3*5 c.c. had been added there was a considerable quantity of precipitate and the liquid 
began to turn blue. The quantity of precipitate then decreased with further additions 
of the ammonia, until, when 16 c.c. had been added, there was hardly any left. The 
addition of 40 c.c. of distilled water had no perceptible effect on the liquid, but when 
100 c.c. had been added it became very cloudy. On again adding ammonia the 
cloudiness diminished, but when 35 ac. in all had been added there was still some 
precipitate in suspension. 

Five c.c. of Y nickel chloride were mixed with 10 c.c. of 4N ammonium chloride 
and 5 c.c. of 4N ammonia. The liquid was kept boiling and water was added 
gradually. When 110 c.c. had been introduced the liquid became cloudy. The 
last experiment was repeated, using 5 c.c. of ammonium chloride instead of 10 o.c. 
The liquid turned cloudy when 75 o.c. of water had been added. 

Five c.c. of Y nickel sulphate were mixed with 40 c.c. y- hydrochloric acid and 
20 c.c. of 4N ammonia, and water was added as before. When 150 c.c. had been 
added there was a slight precipitate. Many more experiments might be given 
showing the effects of slight variations of the various conditions. 

I have examined the relative influence of the following acids and their ammonium 
salts on the precipitation : hydrochloric, sulphuric, nitric, acetic, oxalic, and tartaric 
acids. It makes no difference whether the acid and ammonia be added separately or 
the equivalent amount of a solution of the salt be used. Nitric acid has about the same 
effect as the equivalent quantity of hydrochloric acid. Sulphuric and acetic acid 
have a slightly greater tendency to keep the nickel in solution. Tartaric acid has a 
considerably greater effect, and if added in sufficient quantity entirely destroys the 
violet colour of the solution, changing it to a pale green. The colour may as a rule 
be re-produced by the addition of more ammonia. In the presence of oxalic acid 
ammonia in dilute solution produces a slight cloudiness in the cold. This re-dissolves 
on heating, but after a short time a gray granular precipitate forms. 

I have also performed a few experiments on solutions of salts of other metals. 
The three remaining elements of Group III. B, viz., zinc, manganese, and cobalt, 
behave very similarly to nickel. Zinc is not precipitated quite so readily as nickel, 
but there is no great difference. Cobalt requires a larger proportion of ammonium 
salt to keep it in solution, when small quantities of ammonia ate added. It is also 
more readily precipitated by the addition of water. Manganese oxidizes so readily in 
alkaline solution that it is difficult to obtain results of even approximate accuracy; 

Calcium, barium, and strontium do not of eourse give any precipitate with 
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lammottia. Magnesium gives a precipitate, but an equivalent quantity of ammonium 
«alt or acid entirely prevents precipitation, or will even redissolve a precipitate already 
formed Apparently a doable salt, such as MgS 04 .(NH 4 ) 2 S 04 , is formed in solution, 
and this gives no precipitate with ammonia. 

Coneltisiom . — Nickel and the other metals of Group HI. B give precipitates with 
ammonia, unless there is present a very large excess either of ammonia or of an 
ammonium salt or of both. These precipitates probably in all oases consist of basic 
salts containing several molecules of the oxide of the metal combined with one 
molecule of the salt and several molecules of water. 

Ammonium salts have more influence than equivalent quantities of free ammonia 
in keeping the nickel in solution. The precipitation takes place more readily and 
completely in dilute than in concentrated solutions. Precipitation may in many 
cases be brought about by simply diluting with water and boiling. 

I cannot lay down any general rule whereby one may be certain not to get any 
precipitation of these metals under any circumstances, for the presence in solution of 
other substances such as iron or alkali salts makes them more liable to precipitate. 
It may, however, be stated that 12 equivalents of ammonium salt and 12 of free 
ammonia should be present for each equivalent of any metal of Group III. B. It is, 
however, advisable to have more than this amount present. The solutions should not 
be very dilute. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

Ajreometrio Determinatioo of Fat in Milk. H. Timpe. (Chem. Zdt., 1899, 
xxiii, 436, 455.) — On a previons occasion (Chem. Zeit., 1894, xviii., 392) it was stated 
that this process was of wide application, but always gave results uniformly lower 
than those of the unmodified Soxhlet method, the difference being apparently pro- 
portional to the amount of fat at hand. To discover the reason for this peculiarity, 
the mechanism of the process has been carefully studied by noting the behaviour of 
filtered butter fat with the water and ether in the presence and also in the edraenoe of 
the potassium hydroxide. From a large number of experiments on butters from 
different sources, it appears that a certain proportion of the material becomes 
saponified during the operation, and so does not pass into the ether. This prc^rtion 
-varies with the breed of the cows, with the amount and concentration of the alkali, 
and with the quantity of fat present ; it is also dependent upon the temperature, 
wherefore the specified degree, 17-5’ C., must not be departed from. The 8ap<^ifi- 
oation represents no quantitative s^Muration of the butter into its constituents; the 
olein is chiefly attacked, but the ^yoerides of solid fatty acids are also hydrolysed, 
and a repetition of the whole process produces further deoompositioo. For pp^aetica l 
purposes it is necessary to accept some average value for this “ signification faetw,’’ 
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ftnd from four series of tests with Harz, Swiss, shop, and creamery butters^ which 
gave 1112, 9*89, 8*34, and 8*88 per cent, of saponified matter respectively, the author 
deduces a mean factor of 9*5 per cent. 

It has been ascertained that no alteration of volume takes place when butter-fat 
is dissolved in ether, that the average specific gravity of the fat is 0*9520, and that 
the specific gravity of ether saturated with moisture, whether it be derived from pure 
water, or from dilute solutions of alkali metal hydroxides or carbonates, is constantly 
0*7222 at 17*5® C. The usual figures given for the mutual solubility of ether and 
water do not prove quite correct, therefore special experiments have been made to 
determine the volumes produced by agitating known quantities of wet ether and 
water together. Collating the results, the formula for calculating the amount of fat 
in milk are somewhat modified from those given in 1894, and now l^ecome : 


( 1 ) 

(2) 


Z = A-0 076W. 


r-l*4566Z 


S- 0-7222 
(0*9520 


where A is the weight of water-saturated ether taken, W the weight of water, 
Z the weight of aqueous ether left after agitation, S the specific gravity of the 
ethereal solution of fat, v the volume and s the specific gravity of the original milk, 
and F the weight of the fat it contains. The figures deduced from these formula for 
the quantity of fat in milk show a maximum difference of 0*04 per cent, from the 
Soxhlet process, and among themselves the several tests of one sample give a 
maximum difference of 0*035 per cent. The formulae also exhibit the advantage that 
a small sample of milk can be analysed, since the volume of ether can be reduced at 
will. The method is equally available with milks containing more than 5*5 per cent, 
of fat. F. H. L. 


Microscopy of Butter. A. Zega. (Ghem, Zeit., 1899, xxiii., 312.) — In order 
to obtain rapidly an idea as to the genuineness of a specimen of butter, and in the 
absence of a refractometer, the following process is suggested : The sample is melted 
and filtered into a test-tube, which is kept for two minutes in a boiling water-bath. 
By means of a hot pipette 1 c.c. is measured into a 50 c.c. stoppered tube containing 
20 c.o. of a mixture of 6 parts of ether, 4 of alcohol, and 1 of glacial acetic acid. 
The whole is well shaken, and allowed to cool in water at 15** or 38® C. Pure butter 
remains clear, and only gives a slight deposit after standing one or one and a half 
hours. Margarine shows a deposit in one or two minutes, and in ten minutes yields 
a copious precipitate. Mixtures of butter with 10 per cent, of margarine begin to 
separate in about fifteen minutes. • As soon as a few solid particles have fallen, they 
are withdrawn and examined under the microscope. Genuine butter appears in 
long, very narrow crystalline rods, often pointed at the ends, sometimes bent, and 
usually joined together centrally into more or less symmetrical open stars. Margarine 
crystals consist of bundles of minute needles packed closely together into circles, 
sheaves, or dumb-bell-like masses. 

Similar experiments with lard and tallow are not so satisfactory. Pure lard 
crystallizes as brood rods with almost square ends, often cohering into stars and 
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brashes; tallow looks exactly like margarine; but when the two fats are present, 
the above process is not trustworthy. The best results are obtained by preparing 
the crystalline deposit as before, holding the tube for five minutes in water at 36*^ or 
40” to effect partial re-solution, then permitting a second crystallization to take place 
at the ordinary laboratory temperature. Pure lard crystals thus appear as already 
described ; 5 per cent, of tallow is shown by the presence of the sheaves or dumb* 
bells, while the lard plates are caused to look much smaller. F. H. L. 


Detection of Caramel in Spirits and Vinegar. C. A. Crampton and F. D. 
Simons. {Jour, Anier, Chem, Soc., xxi., 365-358.) — The authors malre use of the 
well-known colour-absorbing power of Puller’s earth to distinguish between the 
natural colour which spirits acquire on storing in wood, and the artificial colour 
imparted by the addition of caramel. The earth appears to have a stronger aflBnity 
for the artificial than for the natural colouring matter. In the experiments cited, the 
difference in colour before and after treatment was determined by means of Lovibond's 
tintometer. Forty samples of spirits, which were known to be naturally coloured, 
furnished the following results : 

Per Cent, of Colour removed. 

Maximum 25*0 

Minimum 8*3 

Average 14*6 

* Whereas eighteen samples known to be artificially coloured gave the following 
figures : 

Per Cent, of Colour removed. 

Maximum 54*1 

Minimum 40*0 

Average 44*7 

A sample of water-white spirits was coloured with caramel and treated with 
Fuller’s earth, with the result that 70 per cent, of the colour was removed. It is 
necessary that the tests should always be carried out under precisely similar 
conditions and with the same earth, as the colour-absorbing power of different 
samples varies considerably. The test also appears to be applicable to vinegar. 

H. H. B. S. 

Presence of Barium Salts in Cayenne Pepper. H. Kaiser. {Chem, Zeit,^ 
1899, xxiii., 496.) — In the course of a discussion which has been proceeding lately in 
the Chem, Zeit,^ as to whether an abnormal proportion of barium in a vegetable powder 
may be explained by the living plant having absorbed barium salts from the soil in 
which it was grown, the author remarks that this is impossible, inasmuch as barium 
in sufficient quantity is a vegetable poison. Cayenne occasionally contains the metal 
simply because, in order to give the substance a brilliant fiery colour, it is adulterated 
with a barium-ponceau lake ; and the barium exists as sulphate or carbonate 
according to the composition of the base on which the colour is stained. 


F. H. L. 
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The Assay of Belladonna Leaves and Some of its Preparations. F. X. Koerk. 
(Amer, Joum. Pham., 1899, Ixxi., 106-120.)— After numerous experiments the author 
has found the following modification of Keller’s process to effect a complete extraction 
of the alkaloids from a drug or preparation, although it is not a quick method. 

The moisture is determined in 2 grammes of the powdered leaves at 100"* 0., 
without previous drying over lime or sulphuric acid. 

To determine the extract 20 grammes of the powdered leaves are introduced into 
a small percolator (previously plugged with cotton wool) together with 50 c.a of a 
mixture of 2 volumes of alcohol and 1 volume of water, and the mass stirred with an 
iron wire until the mixture is homogeneous. The sides of the percolator and the wire 
are then washed with 25 c.c. of the solvent and the whole allowed to stand for five 
or six hours. Percolation is then allowed to proceed until 75 c.c. have passed through, 
when the maceration is renewed for five or six houra The alternate maceration and 
percolation are continued until 300 c.c. of the solvent have been used. By evaporat- 
ing the percolated liquid in a weighed dish until the residue can no longer be stirred 
mth a glass rod the yield of extract is obtained. 

The extract thus obtained (or about 5 grammes of ordinary belladonna extract) 
is stirred with 10 c.c. of acidulated water (2 c.c. of U. S. P. sulphuric acid to 500 c.c. 
of water), the disintegrated mass transferred to a separating funnel, and the dish 
washed with small portions (2 c.c.) of acidulated water. The insoluble residue of 
chlorophyll, etc., is also washed in by means of three successive portions of 10 c.c. of 
a mixture of ether and chloroform (4 : 1 by weight). The dish is again washed out 
with the acidulated water until 25 c.c. in all of this has been used, the washings in 
each case being added to the liquid in the separator. Finally 20 c.c. more of the 
mixture of chloroform and ether are added, the whole shaken thoroughly, and after 
separation of the liquids the acid solution run off. 

The shaking out is repeated with 15, 10, and 5 c.c. of the acidulated water, and 
the united acid solutions shaken in a separating funnel with 25 c.c. of a mixture of 
2 parts of ether and 4 parts of chloroform by weight, and 8 c.c. of ammonium 
hydroxide (10 per cent.). The ether-chloroform layer is transferred to a smaller 
separating funnel and the extraction of the aqueous residue repeated with 15, 10, and 
6 c.c. successively of the same solvent. 

The author found that emulsification of the alkaloidal solution at this stage 
could readily be prevented by adding a fragment of stearic acid (15 to 20 milli- 
grammes) little by little. 

The ether-chloroform extract is filtered from the small separating funnel into a 
dry flask, and the solvent evaporated on the water bath until all odour of chloroform 
disappears. The residue is dissolved in 5 c.c. of ether, which is evaporated, and the 
residue again dissolved in 5 c.c. of ether, which is again evaporated. Finally, the 
residue is dissolved in 8 c.c. of neutral alcohol, 30 c.c. of water added, and the 
alkaloids titrated with standard hydrochloric acid, with haematoxylin solution as 
indicator. 

The results obtained by this process with different commercial varieties of bella- 
donna leaves were : 
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Leaves. 

Extract. 


Moisture 

Extract 

j Alkaloid. ^ 

Alkaloids 


Per Cent. 

Per Gent. 

1 Per Cent. 

Per Cent. 

1 

English, coltivated (Allen’s) 

8 40 

/ a. 33-55 
\ b. 32-55 

1 a. 0-5996 
j b. 0-6054 

a. 1-8510 

5. 1-8280 

German, euUivated 

7-60 

/ a. 36-55 
\ b. 36-30 

a. 0-5155 

1 b. 0-5050 

o. 1-6980 
b. 1-5860 

German, wild 

6-80 1 

/ a. 27-00 

: a. 0-4997 

a. 1-6998 

! 

\ b. 27-45 

! b. 0-4997 

b. 1-7133 


The author points out that the yield of extraofc obtained from the leaves is from 
20 to 24 per cent, higher than the yield usually published, and attributes this to the 
larger amount of solvent used in the extraction. C. A. M. 


The Analysis of Commercial Veratrine. G. B. Frankforter and B. 
Pease. {Amer, Joum. Pharm., 1899, IxxL, 130-133.) — The commercial products sold 
under the name of ^Weratrine’’ show a great variation, which is to be attributed 
partly to the difficulty with which the alkaloids, obtained from various species of 
veratrum, crystallize, and partly to the fact that several of these alkaloids have been 
known by the name of ** veratrine.” 

Thus, Couerbe gave the name to the most important of the three substances 
which he isolated — an alkaloid with the formula Merck assigned to 

veratrine the formula and Wiegelin the formula Wright 

and Luff {Joum. Chem. Soc., xxxiii., 338) have isolated three bases, to one of which 
they assign the name of ** veratrine,” although the most abundant of the 
three is cevadine (CggH^^jNO,,). Hence three separate alkaloids have been known as 
veratrine,’* any one of which might have been taken as official. 

The authors have examined a number of specimens of commercial veratrine, and 
have found cevadine to be the predominating base in each case. In no instance was 
more than a trace of either of the other substances known as ** veratrine ” discovered. 

The melting-points of the different samples examined varied slightly, although 
there was a comparative agreement in the general physical and chemical properties. 
On treating the drug with ether, the greater part dissolved, forming a ooloarless 
solution. The small quantity of insoluble matter was an amorphous powder, melting 
at 184* to 285* C« It did not folly answer the description of either of the other bases. 

The following table gives the percentage of insoluble substance, and its melting- 
point in the case of the veratrine recently prepared by different manufacturers : 

M«rok. Tronwdorff. Weightron ^^ahleukrodt. 

Insoluble substance, per cent. ... 0 86 3 89 3 6 8*26 

Melting-point, * C 184* 285* 206* 281* 

The soluble portion was identical with Wright’s cevadine, as is seen by a com- 
parison of the results of the analyses : 
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Oaloulated for 
OaH^NO,. 

0 = 64-96 
H = 8-29 
Melting-point 

Two samples of the drug prepared some years ago 
mixture of several substances, resembling the “ veratria ” 
Caventou in 1819 (Ann, Chim, Phys. (II. )> xiv., 69). 


Merck. 

" .. Trommforff. 

No! 1. No. 2. 

64-6 64-5 64-72 

8-4 8-6 8-36 

148* C. 147° C. 


Wo^SSn“l Mrf.leokrodt. 

64-74 64-82 

8-19 8-41 

148“ C. 148“ C. 

were found to consist of a 
prepared by Pelletier and 
C. A. M. 


TOXICOLOGICAL ANALYSIS. 

Miorosoopio Identifloation of Blood. O. Strzyzowski. (Oesterr. Ghent, ZeiL^ 
1899, n., 334.) — A reagent, consisting of glacial acetic acid, mixed with 1-5 or 2 per 
cent, by volume of hydriodic acid^ is prepared freshly each time it is wanted. The 
suspected sample is laid on a microscope slide, covered with a very small cover-glass, 
and a drop of the acid is applied to the edge in order that it may penetrate between 
the glasses. The liquid is boiled olBf over a minute spirit flame, and the residue is 
examined optically. From new or dried blood, the hsematin crystals appear large 
and well formed in the shape of rhomboidal plates, with their characteristic coal- 
black colour. The process will detect 0-025 milligramme of fresh blood. 

In those rare cases where the above acid mixture cannot be employed, a glycerin- 
sulphuric acid reagent may be substituted. This is prepared from 10 c.c. of glycerin 
and 2 or 3 drops of strong sulphuric acid. A cover-glass is moistened therewith, laid 
on the object as it rests on a slide, the liquid boiled for eight or twelve seconds, and 
examined with a power exceeding 400 diameters — preferably an immersion lens. 

F. H. L. 


The Detection and Estimation of Bromoform in Toxdoological Work. 
A. Biohaud. (Joum, Phartn, Chim,, 1899, ix., 232-236.) — The method commonly 
used for the detection of chloroform consists in decomposing it at a red heat into 
chlorine and hydrochloric acid, and collecting these in a solution of silver nitrate. 
In the case of bromoform, however, this method is unsatisfactory except as a qualita- 
tive test when large quantities are present. When the amount of bromoform does 
not exceed 50 centigrammes, the author finds that not more than 60 or 70 per cent, 
of the theoretical quantity can be recovered in the form of silver nitrate. 

It is possible to completely remove bromoform from organic matter by means of 
a current of steam, the whole of it passing over with the first portions of the distillatei 
the total quantity of which need not exceed 75 to 100 c.c. 

In order to estimate the. bromoform thus recovered, the author has made 
experiments with various methods. Greshoff has described a process of estimating 
iodoform based on its decomposition with silver nitrate at a low temperature, 

CHI3 -h 3AgN08 + HgO = 3AgI -h SHNOj + CO, 
but the author was unable to bring about a corresponding reaction with bromoform 
even by boiling the liquid under a reflux condenser. 
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By gently heating bromoform with alcoholic potassium hydroxide it is decomposed 
in accordance with the equation 

CHBr^ + 4KOH =* 3KBr + KHCO 2 + SHp. 

The reaction is rapid, and when complete the alcohol is removed by evaporation, 
the residue neutralized with acetic acid, and the bromide determined volumetrioally, 
or even gravimetrically if the solution be well cooled in order to prevent the reducing 
action of the formate. The author has obtained almost theoretical results by either 
method. 

Like chloroform, bromoform is decomposed in the cold by an aqueous solution of 
potassium hydroxide, with the formation of potassium bromide, carbon monoxide, 
and water : 

CHBrj + 3KOd = 3KBr + CO + 2 H 2 O. 

The reaction takes place less readily with bromoform than with chloroform, but only 
a slight elevation of temperature is required to complete it in a relatively short time. 
The mixture of bromoform and aqueous potassium hydroxide is gently heated by 
means of a low spirit flame under a reflux condenser for about an hour and a half, 
and the resulting bromide determined in the usual manner. The author regards this 
as the most satisfactory method of estimation. 

When bromoform is to be detected or estimated in substances which contain 
certain products of putrefaction or in fsecal matter, it is necessary to take into account 
the volatile substances which are simultaneously removed by the steam, and which 
reduce the silver nitrate added to precipitate the bromide. In such cases correct 
results may be obtained by evaporating the liquid containing the potassium bromide 
and impurities to dryness, and slightly igniting the residue before making the 
estimation. C. A. M. 


ORGANIC ANALYSIS. 

The Detection of Methyl Alcohol in Ethyl Alcohol. A. Trillat. {Ann, de 
Chim, Anal,, 1899, iv., 42-44.) — The author has 8iraplified)and rendered more sensitive 
the method described by him in a former paper (Analyst, xxiv., 13). In the 
modifled process a quantity of the alcohol to be tested, corresponding to 10 c.c. of 
absolute alcohol, is diluted to 150 c.c., and mixed with 70 c.c. of sulphuric acid (1 : 5) 
and 15 grammes of powdered potassium bichromate. After being shaken at intervals 
for twenty minutes the liquid is distilled, the first 25 c.c. being rejected, and the dis- 
tillation continued until 100 c.c. have been collected. 

Fifty c.c. of this distillate are mixed with 1 c.c. of rectified dimethyl-aniline, and 
transferred to a 75 c.c. flask, which is carefully closed with a ground-stopper and 
placed in a water-bath kept at 70* to 80* C. An occasional shake is given, and after 
three hours the condensation is complete. 

The liquid is then rendered distinctly alkaline with sodium hydroxide, and the 
dimethyl-aniline distilled, the distillation being stopped when 25 c.c. have passed over« 

The residue in the flask is acidified with acetic acid and shaken, and a few c.c. 
tested for methyl akohol by adding 4 or 5 drops of water with lead dioxide in bust 
pension (about 1 gramme in 100 c.a) and boiling* If it be present a blue coloration 
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is iomed daring the oxidation, which may be compared witb the colours yielded 
under the same conditions by standard typical solations of methyl alcohol 

^ By this modification the author states that it is possible to detect as little as 
0*2 per cent, of methyl alcohol in ethyl al<K>hol, whereas with the original method 
the limit of sensibility was about 1 per cent. By a preliminary fractionation of the 
liquid he has readily detected 1 part in 1,000. 

The only precautions to be observed are to have the dimethybaniline quite pure, 
and to remove it completely from the liquid after the condensation. 

C. A. M. 

On the Detection of Methyl Alcohol in Commercial Spirits. A. Trillat. 
{Joum, Pharm. Chim.^ 1899, ix., 372-875.) — As many of the spirits of commerce 
contain esters, colouring matters, and other substances which interfere with the 
application of the author’s method of detecting methyl alcohol (see preceding abstract), 
it is necessary to treat the sample in the following manner before applying the test. 
Fifty C.C. of the liquid are mixed with 50 c.c. of water and 8 grammes of lime, and 
fractionally distilled with the aid of a Glinsky bulb-tube. The first 15 c.c. of the 
distillate are diluted to 150 c.c., mixed with 15 grammes of potassium bichromate 
and 70 c.c. of sulphuric acid (1 : 5) and left for an hour. The condensation with 
dimethyl-aniline and the oxidation are then carried out as described before. 

In the case of absinthe, and, in general, of liqueurs which give a precipitate on 
dilution with water, 50 c.c. are mixed with an equal volume of water and 2 to 3 
grammes of slaked lime, filtered through purified animal charcoal, and the colourless 
filtrate distilled. 

The author has tested a large number of authentic samples of different kinds of 
spirit without finding any trace of methyl alcohol, but in several commercial samples, 
notably absinthe, kirsch, and rum, from 5 to 15 per cent was present, which had 
evidently been fraudulently added. 

Samples of Jamaica and Martinique rum and of cognac were compared with 
standard samples containing of methyl alcohol without giving any sign of* the 
blue coloration. These results confirm those of P. Geerligs (Bull, de VAss, des Chim. 
de Sucrerie, 1898, No. 11). 

On the other hand, certain genuine samples of brandy (Marcs) were found to 
contain about 0*25 per cent, of methyl alcohol, but as this was not an invariable con- 
stituent, the author suggests that its presence in these instances might have been 
due to defective distillation. C. A. M. 


A Simple Colour Beaotiou for Methyl Alcohol 8. P. Mullifcen and 
H. Soudder. (Amer. Chem, Jour,^ 1899, xxi., 266.) — The test proposed depends 
upon the oxidation of methyl alcohol to formic aldehyde and the detection of the 
latter by its reaction with resorcinol and sulphuric acid. It is carried out as follows : 
A spiral copper wire is heated in the upper part of the flame of a Bunsen burner, and, 
while at a bright red heat, is plunged into 3 c.c. of the solution to be examined. If 
the solution be very dilute, this procedure must be repeated three or four times, and 
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in mdst i^ses it is desirable to repeat it at least once. Concentrated spirit should 
aiwhys be diluted before oxidation with the hot spiral One drop of a 0*5 per dent, 
aqueous solution of resorcin is then added, and the mixture poured cautiously into a 
test-tube containing a few c.c. of concentrated sulphuric acid. Methyl alcohol is 
indicated by the production of a rose-red zone at the junction of the two liquids ; 
but in and above this zone a scanty white or pinkish coagulum appears, which, on 
standing, increases in colour, and finally separates and rises in purplish-red flocks. 
The use of too large a quantity of resorcinol tends to destroy the purity of the ros,e 
colour, thus rendering the test less delicate. It is pointed out that the more common 
methyl esters and ethers are all slightly hydrolysed when dissolved in water, and 
consequently, as such solutions contain free methyl alcohol, they give this reaction. 

The only other compounds which were found to give anything approaching to 
the reaction were the secondary and tertiary butyl alcohols, dimethyl-ethyl-carbinol, 
and formic acid. In the case of the secondary and tertiary alcohols, however, the 
pink zone is sepeurated from the acid by a zone of lemon-yellow, and the red colouring 
matter does not separate in flakes. The coloration produced by formic acid is very 
faint ; but to guard against mistakes arising from this cause, it is recommended that 
mixtures which react strongly acid should- be neutralized with sodium carbonate 
before distillation. (C/. Analyst, xxii. 96.) H. H, B. S. 


The Volumetric Estimation of Acetic Aldehyde. X. Rocques. {Ann. de 
Chim, aml.^ 1899, iv., 13-17.) — The proposed method consists in treating the liquid 
containing the aldehyde with an excess of sulphurous acid or a bisulphite and 
titrating the reagent left uncombined by means of a standard solution of iodine. 

For the process finally adopted as satisfactory the reagents required are : (1) A 
solution prepared by dissolving 12*6 grammes of dry sodium sulphite in 400 c.c. of 
water, adding 100 c.c. of sulphuric acid, and sufficient 96 per cent, alcohol to make a 
litre, and filtering from any crystals of sodium sulphate which may deposit. (2) A 
decinormal solution of iodine in potassium iodide. One c.c. of this corresponds to 
0*0032 gramme of sulphurous acid and 0*0022 gramme of acetic aldehyde. The first 
solution is titrated with the second, and if the sulphite used was pure, 10 c.c. of the 
former should require 20 c.c. of the latter. 

In the estimation of the aldehyde, 10 g.o. of the liquid under examination are 
placed in a long-necked flask with a mark at 100 c.c. Fifty c.c. of the sulphurous 
acid solution are added, the liquid made up to the mark with pure 60 per cent, 
alcohol, the whole well shaken, and the flask securely corked. 

A blank determination is made at the same time by placing 50 c.c. of the 
sulphurous acid solution in a similar flask and diluting it with alcohol to 100 c.c. 

The two flasks are immersed in a water-bath kept at C. for four hours, after 
which their contents are cooled, 50 c.c. taken from each and titrated with the 
rtandard iodine solution, and the difference calculated into the corresponding quantity 
of acetic aldehyde. 

If the liquid to be tested contain less than 1 per cent of aldehyde, the reageuts 
must be diluted. If the proportion of aldehyde be 0*5 pm* cent., the sulphurous acid 
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solation should be dilated with its own volume of 50 per cent, alcohol and iodine 
solution used ; whilst with a percentage of 0*1 both solutions should be diluted to 
one-tenth their strength. 

As sulphurous acid does not combine with paraldehyde the presence of that 
substance in the liquid does not affect the result, though obviously other aldehydes 
must not be present. 

The following results are given to show the accuracy of the method : 

Ethyl aldehyde in 10 c.c. of alcohol — 

Grammes. 

Taken ... '0*312 0*279 0*100 0*100 0*075 0*050 0*025 

Found ... 0*310 0*277 0*094 0*093 0*074 0*048 0*023 

C. A. M. 

The Halphen Beaction for Cotton-seed Oil. D. Holde and K. Pelgry. 
{Ghem. Bev. Fett, u. Harz, hid,, vol. vi., pp. 67, 68; 94, 95.) — The authors found that 
this reaction ceases to occur when the oil has been previously heated to 250“ C. for a 
short time, and on the publication of Soltsien's results (Zeits. offentl. Cliem., 1899, 
p. 106), according to which a temperature of 200“ C. does not affect the susceptibility 
of the oil towards Halphen’s reagent, they repeated their experiments at 210“ and 
250“ C., with the result that the limit of sensitivity of the oil appears to lie between 
these temperatures. They point out that, although the probability is remote that 
heated cotton-seed oil would be used for adulterating edible oils, on account of its 
disagreeable flavour, this objection does not apply to oils for technical purposes. 

C. S. 

The Composition and Analysis of Acetone Oil. A. and P. Buisine. {Journ, 
Pharm, Chim,, 1899, ix., 375-377.) — The authors make use of the following method 
for the examination of acetone oil as manufactured from the washings of the desuintage 
of wool. 

The density is determined with a hydrometer at 15“ C. In the case of suint 
acetone oils it varies from 0*830 to 0*835. 

For the determination of the solubility in water 10 c.c. of the oil are shaken for 
a few minutes in a stoppered graduated tube, with 40 c.c. of water, the tube allowed 
to stand, and the layer of acetone oil which separates read off. Suint acetone oil 
dissolves to the extent of from 77 to 82 per cent., the soluble portion being composed 
almost exclusively of primary ketones — dimethylketone and methylethylketone. 

Its solubility in sodium bisulphite solution (30 B6.) is determined by shaking 
100 c.c. of the sample with 350 c.c, of the bisulphite solution at intervals during 
several hours, allowing the layers to separate^ decanting the insoluble portion and 
measuring its volume. As the insoluble portion only amounts to from 6 to 9 per 
cent, it follows that suint acetone oil consists almost entirely of compounds of a 
ketonio nature, capable of combining with sodium bisulphite. 

In the distillation of the oil the same quantity (260 c.c.) is always distilled undef 
the same conditions and special note taken of the quantity distilling between 70* and 
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90** 0. This fraotion in suint acetone oil amounts to from 74 to 80 per cent., con- 
sisting for the most part of ethylmethylketone. The proportion of dimethylketone 
is very small, and never exceeds 5 per cent. 

The results thus obtained with three samples of suint acetone oil of different 


origin were ; 




Density at 15° 

I. 

0-833 

II. 

0-835 

III. 

0-836 

Portion insoluble in water 

Portion insoluble in sodium bisulphite 

Per Cent. 

20 

8 

Per Cent. 

21-5 

9 

Per Cent. 

18 

6-5 

Distillation, from 60° to 70° C. 

„ „ 70° to 76° 

„ „ 76° to 80° 

„ „ 80° to 85° 

„ „ 85“ to 90° 

„ „ 90° to 100° 

„ „ 100° to 110° 

„ above 110° 

4 

from 70° to 
90°, 78 per 
cent. • 

7 

4 

7 

1 

50\ 

16 (78 per 
Bf cent. 

41 

8’ 

5 

8 

' 4 

5n 

11 1 76 per 
7 j cent. 

V 

10 

6 

4 


100 

100 

100 


The heat of combustion determined in Mahler's bomb varied from 7,850 to 7,900 
calories for 1 gramme of crude oil. 

The authors state that they have found a great regularity in the nature of the 
products obtained in the manufacture as well as in the amount of the yield. 

A sample of acetone oil was prepared from crude calcium acetate (pyrolignite), 
the yield being scarcely 5 per cent, of acetone. On analysis this crude product gave 
the following results : 

Density at 15“ C. 0-842 


Per Cent. 

Portion insoluble in water ... ... 44 

Portion insoluble in sodium bisulphite 9 

Distillation from 60° to 70“ C. ... Oi 

70“ to 76° 2 

76° to 80° 10 / From 70° to 90', 36 per cent. 

80° to 85° 12 1 

85° to 90° 12/ 

90° to 100° ... ... 28 

100° to 110° 10 

above 110° 26 


100 

The pyroligneous acetone oils differ greatly in composition from the suint oils. 
They are much poorer in ketones, distilling below 90° C., especially ethylmethyl- 
ketone, which is t-nly present to about half the extent ; but, on the other hand, they 
ocmtain a far greater proportion of higher ketones, distilling above 100° G. 

C. A. M. 
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Votes on Olyoeio-phoaphorio Add. J. Osrslim end Foaget. (BuR Soa 
Chim., 1899, xxi., 364-366.)— Since Pelouse has shomi that the glyeeio-phosphates d 
metals of the alkaline earths are less solnble in hot than in cold water, and are pre- 
cipitated from a saturated solution on boiling, the authors have made experiments to 
determine the solubility of calcium glycero-phospbate in water at different tempera- 
tures. Their results show that 100 grammes of the solution contain the following 
quantities of anhydrous salt at the temperatures named ; 

ry, Oalolum Glycero-phoaphate. 

Onunmei. 

16 7-9 

36 4-4 

51 9-3 

77 1-3 

86 1-26 

100 1-15 

The precipitate deposited on heating the solution is crystalline when it is formed 
slowly from a not too concentrated solution. It can be readily filtered and washed, 
and is completely soluble in water. The stability of the salt in solution resembles 
that of ethyl and methyl-phosphates. The authors prefer to purify calcium glycero- 
phosphate by precipitating it by heating its aqueous solution to 60“ or 70“ C, rather 
than by the addition of alcohol. They consider that little is gained by boiling the 
liquid. 

Barium glycero-phosphate behaves differently, and its solutions are readily 
decomposed by heat, hence the method of purification by boiling the liquid is not 
suitable for the barium salt, and it is preferable to separate it by means of alcohol. 

The method described by Cavalier {Compt Bend,, cxxvii., 60) for the volumetric 
determination of esters of phosphoric acid in the presence of free phosphoric acid is 
also applicable to the determination of mixtures of glycero-phosphoric acid and free 
phosphoric acid. A solution of barium hydroxide is run into the cold solution irntil 
the colour of methyl-orange is changed. The liquid is then heated, and the titration 
oompleted with phenolphthalein as indicator. The insoluble barium phosphate is 
filtered off, and the hot filtrate should be sufficiently dilute to retain the barium 
glycero-phosphate in solution. C. A. M. 


The Composition and Beaotions of Solanine. P. Caseneuve and P. Breteau. 
(Joum, Pharm. Chim,, 1899, ix., 466-468.) — There is a considerable difference in the 
formulas and melting-points assigned by different chemists to solanine. According to 
Zwenger and Kind it melts at 240“ C., and has a composition corresponding with the 
formtila G43H7^NO0. Eletzinsky gives the same melting-point, but the formula 
; Hilger states that it melts at 236“ C., and has the formula C42HgYNOi5 ; 
and according to Firbas its formula is C55H^8NOi8, and its melting-point 244“ C. 

In the authors’ opinion these differences are due to the methods of extraction 
adopted, which they consider are Ukely to bring about profound alterations in the 
Bohmine. 

They recommend the following method of extracting the gluooside as the most 
:suitable for obtaining it without alteration. The potatoes are allowed to germinate 
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protected from sunlight, and the shoots not exceeding 10 centimetres in length are 
intimately ground up with half their weight of slaked lime. 

The mass is dried in the air at the ordinary temperature and extracted with cold 
93 per cent, alcohol. The alcoholic extract, which has a slightly yellow colour, is 
efvaporated in vacuo at 40*" to 45** G. to the consistence of a syrup. On cooling this 
form^ a crystalline mass, which is washed with petroleum spirit and ether, and 
crystallized three times from boiling 95 per cent, alcohol. 

By this process the authors obtained a yield of about 0*5 gramme of solanine 
from a kilogramme of germs. It formed absolutely colourless needle-shaped crystals, 
which were insoluble in water and ether, soluble with difficulty in cold alcohol, but 
more easily soluble in boiling alcohol. It had a very bitter taste and a slightly 
alkaline reaction. It melted at 250** G., and had an elementary composition agreeing 
with the formula G28H47NO10.2H2O. 

When hydrolysed by means of hydrochloric acid it yielded a crystalline product 
which dissolved in ether and melted at 190** G. (characteristics of solanidine), and a 
reducing sugar which furnished an osazone. 

This solanine also differed from the products hitherto described in the nature of 
its colour reactions with nitric, hydrochloric, and sulphuric acids. With sulphuric 
acid (monohydrate) it was coloured but slightly yellow, the colour being chiefly at the 
edges and changing to faint rose and subsequently to violet. The solanines hitherto 
prepared give, bn the contrary, pronounced colorations passing from orange to dark 
violet and brown. With nitric acid (specific gravity 1*5) the authors* solanine formed 
a colourless solution, which only became faint rose after a very long time, whereas in 
the case of other solanines the colourless solution rapidly assumes a purple coloration 
which soon disappears. 

Hydrochloric acid (specific gravity 1171) is usually stated to give a yellow colour 
with solanine, but the authors’ glucoside remained absolutely colourless. On adding 
to their product drop by drop a mixture of sulphuric acid (6 parts) and absolute alcohol 
(9 parts) while still warm, the authors found that the crystals became bright green 
while the liquid surrounding them became a very faint rose colour. In the case of a 
solanine of German origin this reagent gave a blood-red coloration. G. A. M. 


Determination of Unaltered Cellulose in Gun-cotton. G. Lunge and E. Wein- 
traub. {Zeits. angcw. Chem.^ 1899, 473.) — The following process forms the concluding 
portion of a lengthy article upon the general characteristics of nitro-cellulose. It is 
based on the fact that an alcoholic solution of sodium ethylate decomposes the nitro- 
compounds, leaving the ordinary cotton intact. Two or 3 grammes of metallic 
sodium are dissolved in .100 c.c, of alcohol, the solution is filtered if necessary, and 
100 C.C. of acetone are added ; 150 c.c. of the reagent are mixed with 5 grammes of 
the cotton in a flask or basin at a temperature of 40** or 50** G., and stirred or shaken 
for twenty or thirty minutes. The mass is allowed to settle, the liquid poured off 
through a small filter, and the residue rinsed in alcohol ; the precipitate is treated 
with water tlU the brown substance dissolves, the insoluble matter is brought on to 
the paper, and washed with hot water and very weak hydrochloric acid. Ji the 



218 THE ANALYST. 

reBidtml nou-nitrated cellulose is large in amount, and if extreme accuracy is not 
required, this first product may be considered pure ; for it will evolve no gas in the 
nitrometer, though giving a strong reaction with diphenylamine. To extract the last 
traces of nitro-cellulose, it should be treated again at the above temperature with 
50 C.C. of the sodium ethylate and acetone reagent, and then filtered through a tared 
paper dried at 100'' C. The product is almost colourless, but may be completely 
bleached with weak acid calcium hypochlorite. The process can be simplified by 
allowing the first action to take place in the cold for fifteen minutes to three or four 
hours according to the proportion of ordinary cotton expected, heating the second 
time as described. 

The above scheme is applicable both to explosive cotton and to collodion 
cotton : substitution of the acetone by a mixture of ether and alcohol renders the 
analysis more troublesome and less accurate. A rough idea of the quantity of 
cellulose in explosive cotton may be obtained by merely dissolving it in acetone : 
more than 0*85 per cent, of unaltered cotton is indicated by insoluble fibres floating 
upon the top of the liquid. F. ll. L. 


Valuation of Indigo. W. Holdsohmidt. {Zeits. angew, Cliem,^ 1899, 451, 
475.)— The usual process for valuing indigo by heating it on the water-bath with 
strong sulphuric acid and then titrating the sulphonic acid with permanganate, 
presents two difficulties : (a) If the temperature rise too high, carbonaceous matter 
and sulphurous acid may be formed ; and (b) the end point of the reaction is very 
troublesome to determine by simply watching the colour of the liquid, especially in 
such grades of indigo as contain much indigo red. These difficulties can be overcome 
by sulphonating in the cold with concentrated sulphuric acid mixed with 40 per cent, 
of phosphoric anhydride : 0*5 to 1 gramme of the finely powdered dry indigo is 
weighed into a tube, covered with 10 c.o. of the acid mixture, stirred at intervals with 
a glass rod, and kept in the desiccator for two hours or over-night. The mass is then 
poured through a funnel into a 500 or 1,000 c.c. flask filled one-third with water, 
the tube well rinsed out with cold water, the solution made up to the mark, and 
filtered quickly through a double paper. Twenty-five c.c. of the filtrate are next 
diluted with 100 or 125 c.c. of water, and titrated in a porcelain basin with penti- 
normal permanganate which has been standardized on oxalic acid of equivalent 
strength. The reagent is added at the rate of 120 or 130 drops per minute till the 
liquid is only faintly green, and the permanganate produces a dark cloud where it 
mingles with the indigo solution. Four more drops are run in with very gentle 
agitation of the liquid ; the cloud is watched for, and when it completely disappears, 
the volume of permanganate is read off and 0*2 c.c. (corresponding to the 4 drops) 
deducted from the total. The amount of water, the speed of adding the reagent, and 
the illumination of the flask must be kept uniform in all tests. It is convenient to 
work by means of a powerful paraffin lamp. 

The process employed by Donath and Strasser {Zeits. angew. Chem,, 1894, 47) for 
estimating indigotin after extracting indigo-gluten and indigo red by the aid of dilute 
hydrochloric acid and a mixture of ether and alcohol, gives very good results provided 
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ttoiiiilntetioQS are followed eicactly* It is advisable^ however, to w^h the asbestos 
filter with water strongly acidified with sulphuric acid, to filter the diluted indigo 
solution through paper, and also as before to titrate by the ** cloud rather than by 
the colour of the liquid. The two methods then, with the exception of one abnormiJ 
specimen of **fine Bengal” indigo (which it appeared had been made by the patent 
<< Coventry process ”), gave concordant figures, lying well within the limits of error 
(0*6 per cent.) quoted by the previous authors. 

Comparative dyeing experiments on wool showed that extracted indigo solutions 
produced pure uniform shades of blue, whereas the non-extracted solutions gave 
irregular and paler tints. The tests were but analogous to practical experience, for 
the depth of colour was not strictly pro^rtional to the real amount of indigo present 
in the batltf. In f^t, only similar materials, i.s., such as have been freed from red 
and gluten, or such as have not been so freed, can fairly bo contrasted by dyeing 
methods ; and only extracted indigos give trustworthy indications (within 2 percent.) 
as to their actual content in indigo blue. Colorimetric trials were also carried out in 
Grosse’s polarizing colorimeter, and emphasized the necessity lor similarity between 
the samples. Two specimens of indigo, containing 64*9 and 62*7 per cent, of indigo- 
tin, used as standards as against two others containing by titration 45*43 and 58*3 
per cent., made the latter to come out at 46*02 and 57*96 per cent. ; but another pair, 
which volumetrically contained 46*38 and 47*4 per cent, by comparison with 48*9 and 
,59*1 per cent, standards, gave only 41*06 and 42*35 per cent, respectively, i.c., 5 per 
cent, too little, presumably because the shades were divergent. (For full details 
respecting these dyeing and optical investigations and methods of manipulating the 
latter apparatus, the original communication must be consulted.) 

An earlier process for estimating indigotin by a Kjeldahl nitrogen determination, 
after the glutinous matter, red, and brown, had been extracted with hot dilute 
hydrochloric acid, alcohol, and hot dilute potash, was outlined by Voeller {ZtiU. 
angetv. CJiem., 1891, 110). The idea is only feasible for high grade indigos, (1) because 
excessive handling with solvents may lead to the formation of isomeric bodies, 
(2) because lower quality samples contain other nitrogenous substances which are 
not capable of extraction. Nevertheless, as it has lately been shown that indigo red 
is a most important body, and serves to fix the blue on the fibre, it might be advan- 
tageous to submit the residue of the alcoholic (or ethereal) extract to a nitrogen 
estimation in order to determine approximately the proportion of red, for otherwise 
it is not easy to obtain this constituent in a form suited for weighing. The solutions 
of the gluten and the brown may be treated similarly, but the potassium or sodium 
hydroxide employed to dissolve the latter should not exceed 1 per cent, in strengtii. 
All these extractive matters may conveniently be calculated on the assumption &at, 
like indigotin itself, they contain 10*687 per cent, of nitrogen. 

It might be expected that, after all the isomeric bodies have been extracted, 
evex^ indigo should give a practically identical result by sulphonation and titration 
vdth permanganate for the indigotin in it. This is not so, for farther changes occur 
in the matmbl during the treatment with alkali and the subsequent drying at lOO*" G. 
It follows, therefore, that when the iiitrogehous non-indigo substances have been 
completely removed, the nitrogen content of the residue oorrecponds to the amount 
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of indigotm; but a titration of the extracted matters in no way represents the 
indigo blue in the original sample. 

Copious tables recording the analysis of various indigos by the different processes 
mentioned above are appended. F. H. L. 

Furcora Gigantea, a New Gommeroial Fibre. A. Herzog. {Chem, Z&itt 
1899, xxiii., 314.) — This new fibre is being introduced into the arts as a substitute for 

manilla, which it 
approaches closely 
in tensile strength. 

It is derived from 
a species of aloe, 
recently taken into 
cultivation in the 
neighbourhood of 2. . 

Shenstone, Natal. 

The single fibres average 3 millimetres in 
length and 0*032 millimetres in diameter ; 
the simple cells vary between 1*3 and 6 
millimetres long by 0*021 and 0*042 milli- 
metres wide. The general microscopic ap- 
pearance of the substance is shown in the 
annexed drawings, Pig. 1 being a longitudinal 
section, Fig. 2 a transverse section ; both are magnified 100 diameters. 

Iodine and sulphuric acid colour the fibre yellow. Its methyl number is 9»29, 
corresponding to 17*56 per cent, of lignin in the dry material, a value which is 
practically identical with that found in the commoner Aloe perfoliata (17*22 per cent.). 
The ash of the fibre is poor in silica (3*78 per cent, of BiO^,) but very rich in lime. 
The average proportion of ash is 1*3 per cent, F. H. L. 

INORGANIC ANALYSIS. 

The Volumetric Determination of Bismuth. C. Beiohard. (ZciU anal Chem., 
1899, xxxviii., 100, 101.) — A weighed quantity of the substance containing the. 
bismuth compound is dissolved in acid, and an excess of alkali added to the solution. 
The bismuth is then oxidized by means of chlorine water, or, preferably, by passing 
a current of chlorine through the heated liquid. The precipitate is boiled until its 
colour changes from orange to dark red. The bismuthic acid is washed by decantation 
with water to remove the excess of alkali and chlorine, after which a sufficient 
quantity of a standard solution of arsenious acid in sodium hydroxide is added and 
the liquid boiled, until the red bismuthic acid is converted into the white hydroxide 
(Bi2(OH)0). When the reaction is complete the liquid is rendered strongly acid with 
sulphuric acid, filtered while hot from the precipitate, and the unoxidized arsenious 
acid in the filtrate determined by titration with permanganate. 

It is advisable to use solutions containing only small quantities of bismuth in 
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order to shorten the time required for the reduction. A suitable strength mentioned 
for the arsenious acid solution is about O'Ol gramme of As^Og in 1 o.c. 

C. A. M. 


Determination of Zino in Ores containing Alumina. F, Jensoh. angew, 

OAawt.,,lB99, 466.) — In the analysis of zinc ores it is often noticed that the precipitate 
produced by ammonia carries down with it notable quantities of zino, and thus 
consists of a varying mixture of the oxides of iron, aluminium, zinc, and manganese. 
The author iias investigated a number of different minerals to see whether it is the 
manganese or the alumina which causes this deposition, and he finds that the action 
is due chiefly to the latter. In most cases, however, a second, and in all cases a 
third, reprecipitation with ammonia suffices to obtain the whole of the zinc in the 
united filtrates. F. H. L. 


Determination of Ammonia, Nitrates, and Nitrites in Water. L. W. Winkler. 
{Cliem. ZeiL, 1899, xxiii., 454.) — It is one of the inconveniences of the Nessler process 
for estimating ammonia in water that the tint produced by the sample under 
examination cannot be matched by running standard ammonium chloride solution 
into a mixture of ammonia-free water and the Nessler reagent. In the presence, 
however, of Bochelle salt this becomes possible, for instead of the usual turbidity a 
clear colour is formed, which lends itself properly to optical inspection. In two 
'similar stoppered cylinders are placed 100 c.c, of the water to he analysed and 100 c.c. 
of ammonia-free water respectively ; 2 or 3 c.c. of a cold-saturated solution of Bochelle 
salt are added to each, and then the same volume of Kessler's reagent. The cylinders 
are shaken, and standard ammonium chloride is dropped into the second from a small 
finely-graduated burette until the tints are identical. Turbid waters should be 
filtered, rejecting the first portions of the filtrate. 

For the estimation of nitrates plus nitrites, two 50 c.c. flasks are taken and 
charged, one with 10 c.c. of the sample, the other with 10 c.c. of distilled water. To 
each are added 1 c.c. of a 2 per cent, solution of brucine sulphate and 20 ac. of 
sulphuric acid. A solution containing 0-187 gramme of pure potassium nitrate per 
litre, of which each c.c. is equivalent to 01 milligramme of is dropped into the 
standard flask till the yellow colours match. If the proportion of nitrates is very 
sihall, the quantities of water may be raised to 50 c.c., the other liquids being 
increased pari passu, and to insure great accuracy, the volumes in both flasks should 
be made identical before comparison. The organic matter in natural waters does not 
appear to affect the process, for when a bad spring water was boiled with acid 
permanganate (the excess being destroyed with oxalic acid) the results were 
the same. Ferrous salts must first be oxidized with permanganate. The brucine 
reaction indicates nitrites as well as nitrates ; the former are determined as follows : 
lOP ac. of water are filtered if necessary and freed from ferric iron (ferrous iron is of 
course immaterial) by treatment with sodium hydroxide, and brought into a 200 c.c. 
flask having a long narrow neck. Twenty c.c. of 10 per cent, hydrochloric acid and 
2 or 3 o.c. of starch solution are added, and then 4 grammes of potassium bicarbonate 
are dropped in gramme by gramme in order to yield a current of carbon dioxide, 
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which serves to remoye all oxygen from the water and from the flask. A small 
crystal of potassium iodide and 1 more gramme of the bicarbonate are introduced^ and 
the free iodine is titrated with a solution of thiosulphate made by diluting 26*3 o.c. of 
he normal reagent to 1 litre (1 o.o. equals 0*1 milligramme of N 2 O 3 ). The results of 
all three processes are satisfactory. F. H. L. 

A Method for Facilitating the Oolour Comparison in the Determina- 
tion of Nitrates in Water by the Phenol > sulphonio Acid Method. F. X. 
Moerk. {Amer. Joum. Phartn., 1899, Ixxi., 157-161.) — The only drawback to this 
method is the difficulty sometimes experienced in matching the oolour, owing to 
bye-colours being produced by other substances in the water. A correction can be 
made for these, however, by taking a duplicate portion of the sample of water and 
volatilising the nitric acid by heating the residue on the water-bath with ordinary 
sulphuric acid. In the test proper with phenol-sulphonic acid the organic matter is 
acted upon as in the duplicate test, while the nitric acid forms a nitro-derivative. 
Two solutions are thus obtained, one representing only the colour derived from the 
Organic matter, while the colour in the other is due to both organic matter and 
nitrates. These solutions are suitably diluted, and a sufficient quantity of the 
standard nitrate solution added to the duplicate to match the colour. 

With reference to the determination of ammonia, the author states that the 
standard ammonium chloride solution gradually deteriorates, and should be re- 
standardized or replaced from time to time. C. A. M. 

Atomic Weights for Industrial Purposes. H. Erdmann. {Zeit. angew, 
Chem,^ 1899, 424.) — This article is essentially an attack on the Commission of the 
German Chemical Society for taking 0 - 16 as the unit in their new table of atomic 
weights (this voL, p. 83), and on W. Fresenius for recently retaining the units 
H =» 1 and O 16. There are various advantages derived from adopting H » 1 as the 
basis : all electro-chemical and weight-to-volume calculations are greatly simplified 
by reason of the fact that 1 litre of hydrogen at normal temperature and pressure 
weighs 0*0900 gramme; the atomic weights of silver and iodine become round 
numbers (107 and 126 respectively), and these are two of the substances most fre- 
quently determined. The employment of O ^ 16 destroys these conveniences, while 
this element is nearly always estimated by difference. The argument that the O « 16 
system gives the approximate values C »12 and N»14 (instead of 11*9 and 18*9) is 
vitiated by the unwieldy number of hydrogen » 1*0075. Erdmann would like to see 
severid years elapse with further accurate determination of the true atomic weights 
before any list claiming international adoption is finally drawn up. F. H. L. 

APPARATUS. 

A Laboratory Ball-mill. H. Thiele. (ZeiU. angew. Chm.^ 1899, 697.)— The 
chief feature of this apparatus is in the device employed for rotating the mill. A 
horizontal, rectangular metal tray, fastened to the wall, cmitains two parallel lengths 
of gas-barrel covered with a woodm casing, which serve as supports and driving<gear 
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lor the mill proper. One length runs in fixed bearings, and carries a pulley at the 
end, or is otherwise connected with the prime motor. The second revolves free, and 
can be dropped into slots at different distances from its neighbour, so as to aceom- 
modate mills of varying sizes. Stops are fixed at the ends of the tray in order to 
prevent the mill working its way over the ends of the rollers. Any convenient 
cylindrical vessel can be used as a mill, preferably one made of porcelain ; while two 
or more of slightly different diameters can be revolved simultaneously. F. H. L. 

Storage Vessel for DeUoate Volumetric Solutions. W. Steinfels. (Beprint 
from Zeita. anal. Ghem. ; through Chem. Zeit Bep.^ 1899, 146.) — The object of this 
apparatus is to prevent continual access of air and 
moisture to the protective material placed at the inlet 
of vessels containing unstable volumetric solutions, so 
that it may remain efficient for a greater length of time. 

The essential feature consists in a stopcock with^ three 
passages drilled in such positions that the liquid exit, 
the air entry, and the apertures of the guard tube are 
either all closed, or, after rotating it through 90**, are 
all simultaneously open. The sketch illustrates the 
general arrangement, and the arrows indicate the passage 
of air into the vessel. For alkaline liquids, the glass 
^ cock is replaced by three rubber tubes, controlled by a 
special ** eccentric ” clip, which acts in a similar manner. 

The bottle is slung by the neck, so that it can be 
shaken, and the bulb tube at the top serves to return any volatilized water. 

F. H. L. 

Some New Apparatus. H. Qookel. {Zdts. angew. Chem., 1899, 494.) 

Beflux Condenser for use with Beakers . — The object of this device is to enable an 
ordinary beaker to be employed for oohobating liquids, instead of the usual flask with 
vertical tubular condenser. The advantages are various : there is no cork or rubber 
to be attacked ; the solid residue (after distillation) can be removed from the beaker 
with a spatula, and any volatilized solid* matter can 
be scraped off the external surface of the condenser. 

As shown in the drawings, the apparatus is made in 
two forms ; one fits a beaker of any size by virtue of 
its conical shape, the other rests on the top by 
means of its shoulder. Grooves are provid^ to 
permit entry and exit of air when lipless beakers are 
adopted. 

Fimnels for use with Filter-plates . — When filter-plates are employed with the 
pump in an ordinary funnel, they are very liable, especially if at all large in diameter, 
to sHp out of position and so to dislodge the filter-paper. The new fu3mel8 accord- 
ingly are constructed with horizontal int^nal grooves against which the edges of the 
plate (or plates) have a bearing. Thus it is possible to put two or three plates of 
different sizes ^ one funnel, filtering the liquid two or three times in one operation. 
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Convenient media such as sand, glass-wool, etc., can also be packed between the 
plates when disposed in this fashion. 

[All these articles are to be procured from Alt, Eberhardt, and J^ger^ of Ilmenau,] 

F. H. L. 


An Automatic Mercury Pump. F. Priedrichs. 

{Zeits, angew. Chem,y 1899, 498.) — This apparatus has 
been designed to work with the minimum of mercury, 
and to be as simple and cheap as possible for ordinary 
laboratory work. The parts are connected with rubber 
tubes to make it easier to clean, and the rubber corks 
are provided with mercury seals. The flask b serves to 
catch any liquid that may flow back from the water- 
pump attached to a, and the manometer is intended as 
a check on the working of the apparatus rather than as 
a means of measuring the vacuum. Two clamps sa£&ce 
to support it securely. F. H. L. 


REVIEW. 

Anleitung zur Darstelluno Chemischer Praparate. By Professor Dr. H. 

Erdmann. Second edition. (Bechhold, Frankfurt.) 

This is an excellent little book, giving explicit and at the same time concise 
directions for the preparation of typical inorganic substances, intended for the use of 
students. A good many books have appeared during the last few years dealing with 
organic preparations, while inorganic ones have been lamentably neglected. In the 
whole field of inorganic cliemistry there is at the present time happily a revival of 
activity, and the same considerations which have led to the marvellous development 
of organic chemistry are now yielding copious results in inorganic chemistry. 

The preparations chosen by Professor Erdmann cover a very wide field, and 
embrace preparations of compounds of thirty-five elements. It may safely be said 
that the student who has worked through this little work will have a wider and more 
useful knowledge of inorganic chemistry than he could possibly obtain by the usual 
course of “ test-tubing." 

Many of the preparations are chosen in view of their application to organic 
synthesis. Some of them are not hackneyed preparations, but are quite modem, the 
reduction even of manganese dioxide to fused metallic manganese by means of the 
Qdldsohmidt-Yautin reaction, which only dates back to 1898, being included. 

0. H. 
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OBITUARY NOTICES. 

THE LATE SIR EDWARD ERANKLAND. 

It is with deep regret that we have to record the death, full of years and honours, of 
one of the most eminent of our Honorary Members, Sir Edward Frankland, which 
took place on August 9, 1899. The deceased was born at Churchtown, near Lancaster, 
in 1625, and received his general education at the Lancaster Grammar School. He 
commenced his chemical career as a student under Hofmann at the Royal School of 
Mines, and afterwards studied in the laboratories of Giessen and Marburg under 
Liebig and Bunsen respectively. When quite a young man Dr. Frankland com- 
menced that series of researches which was finally destined to yield such important 
results in the development of the theory of chemistry. These were at first of an 
analytical nature, and were aimed at the isolation and identification of the proximate 
radicles contained in certain organic bodies ; afterwards problems of a synthetical 
nature were attacked ; these consisted of the building up of organic bodies, and 
resulted in the discovery, in 1850, of the organo-metallic compounds of methyl and 
ethyl with zinc. The demonstration that such bodies could be produced was of 
the greatest theoretical value, since the study of their formation led to certain 
deductions being drawn having reference to the equivalence of the elements. 
These, which were communicated to the Royal Society in 1852, have had a vast 
infiuence on the course of chemical theory. In 1851 Dr. Frankland was appointed 
Professor of Chemistry at Owens College, Manchester, and it was there that his first 
work in relation to applied chemistry was carried out. It consisted in an investiga- 
tion into the composition of the gases evolved by the various kinds of coal employed 
in the manufacture of illuminating gas. In 1865 he succeeded his former teacher, 
Hofmann, at the Royal School of Mines ; and also undertook the continuance of the 
monthly analyses of the waters supplied to London, which had been commenced 
some months previously by Hofmann for the Registrar-General. Frankland, dis- 
satisfied with the processes then in general use for this purpose, elaborated in con- 
junction with Armstrong the well-known process which bears their conjoint names. 
Dr. Frankland was appointed, in 1868, a member of the second Royal Commission 
on the Pollution of Rivers, which sat for six years, in the course of which a large 
amount of chemical work was performed that led to a more complete knowledge of 
the properties of the waters derived from the various water-bearing strata of this 
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oountry. In one of hie experimental investigations he spent the night itj company 
with Tyndall on the summit of Mont Blanc, determining the rate of combustion of 
stearin candles in order to discover if this was dependent on the density of the 
atmosphere. In conjunction with Fiok and Wislicenus, Dr. Frankland made a 
series of determinations of the amount of nitrogen excreted by the human body 
during severe exercise; the interpretation of these demonstrated that all the force 
evolved could not be derived from the waste of muscular tissue alone, but must be 
obtained from the combustion of fatty and allied bodies. In addition to holding 
the official positions which have been already mentioned, Dr. Frankland was also 
Lecturer on Chemistry at St. Bartholomew’s Hospital, Professor of Chemistry at the 
Eoyal Institution (where he succeeded Faraday), and at the Eoyal College of Science, 
from which he retired in 1885. He was elected a Fellow of the Royal Society in 
1853, and was the recipient of a gold medal from that Society in 1857. The 
University of Oxford conferred upon him the degree of D.C.L. in 1873, and that of 
Edinburgh the degree of LL.D. in 1884. Dr. Frankland was President of the 
Chemical Society in 1871, and was also the first President, in 1877, of the Institute 
of Chemistry, His merits were fully recognised abroad, for he was either member or 
corresponding member of numerous foreign academies of science. 


THE LATE PROFESSOR ROBERT WILHELM BUNSEN. 

It is also with sincere regret that we announce the death, on August 18, 1899, at 
Heidelberg, of the world-renowned chemist Professor Bunsen, who had reached the 
mature age of eighty-eight years. Born at Gottingen, he studied science at the 
University of his native town, taking his degree of Ph.D. there in 1831, and after- 
wards continued his studies at Paris, Berlin, and Vienna. In 1836 he succeeded 
Wohler as Professor of Chemistry at Cassel, and became Assistant Professor at the 
University of Marburg in 1838. In 1852, after a short interval at Breslau, Bunsen 
was appointed to the Chair of Experimental Chemistry at Heidelberg, and here, 
though he received a tempting invitation to Berlin, he spent the remainder of his 
active career, resigning bis professorship in 1889. 

Bunsen was an indefatigable investigator and a prolific inventor, several of las 
devices being of an eminently utilitarian nature. Amongst these may be mentioned 
the Bunsen battery and the Bunsen burner, the latter of which is now an almost 
universal household appliance. The truly marvellous discovery, in connection with 
Kirchhoff, of spectrum analysis, forming as it does a separate and distinct branch of 
chemical science, will most of all serve to keep his memory in remembrance. 
Amongst his numerous investigations were those on the explosive compounds of 
arsenic, an accident during which nearly cost him his life ; those, in conjunction with 
the late Lord Playfair, into the chemistry of the gases evolved by blast furnaces ; and 
those with Sir Henry Rosooe on actinometry and on the chemical action of light. As 
the result of a visit to Iceland in 1847, came the investigation into the geological con- 
ditions of that island and his theory of geysers. But that portion of his labours 
which appeals most directly to analytical chemists is the working out of ius system 
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of gas analysis* which is so distinguished by the precision of its results that it may be 
said to have placed this branch of analysis on a firm and secure foundation. These 
are only a few of his many contributions to chemical and physical science* which are 
recorded in a numerous series of memoirs. 

Pre-eminent as a teacher, and ardently devoted to hie laboratory and students, 
Bunsen succeeded in forming at Heidelberg a school of chemistry rivalling that of 
Liebig at Giessen ; whilst his kindly and genial nature endeared him not only to his 
numerous students, but also to all his colleagues. 

Bunsen was the recipient of many orders and decorations, and also of many 
academical distinctions. Amongst these latter was his election to the fellowship of 
the Boyal Society in 1858, the awarding to him of the Copley Medal of that Society 
in 1860, and also to himself and Kirchhoff of the Davy Medal in 1877. 

In Bunsen we lose the last connecting link between the great German chemists 
of the past and those of the present time. 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

ON SOME COMPABATIVE ANALYSES OP, AND DIGESTION EXPERI- 
, MENT8 WITH, WHITE AND WHOLE-MEAL BREADS. 

By Otto Rosenheim, Ph.D., and Philip Schidrowitz, Ph.D. 

(Bead at the Meeting^ June 7, 1899.) 

The distinct progress made in many branches of food technology, due to the substitu- 
tion of methods based on scientific principles for empirical practices, does not apply 
to any extent to the large and important bread industry. There has been no lack of 
proposals in this direction, but owing partly to their impracticable nature, and pcn^tly 
to the conservatism of the industry concerned, they do not appear to have been 
adopted to any great extent. 

One of the most inviting questions in this connection is the improvement of the 
nutritive value of bread by increasing its percentage of albuminous matter, which is 
very small as compared with the carbohydrates and other nitrogen-free substances. 
In this direction many attempts have been made to make use of the relatively large 
quantity of nitrogenous matter in the husks or outer parts of the cereals concerned, 
which at present is wasted in the manufacture of white bread, where only the finely- 
dressed flour obtained from the inner part of the grain is used. 

Although whole-meal breads made from whole-grain flour show on analysis a 
higher percentage of albuminous matter and phosphates than bread made from white 
flour, digestion experiments'’^ have shown that the nutritive value of * these breads is 
not materially increased, and these results have found practical confirmation in the 
taste of the public, which has always evinced, and continues to evince, a decided 
predilection for ordinary white bread. The chief reason for this fact lies probably in 

• Of. Rlitmer, Zeilschryif, Biologkt 19, ADd Meyer, ici, 1871. 
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tbe incimsed percentstge af indigestible oellolose and the physical state of the same. 
It has been pointed out by different investigators (Lehmann,* Qoodfellow,t 
Prauahitzt) that the degree of fineness of these breads in general leaves much to be 
desired, and it is probably due to the mechanical irritation set up by the large flakes 
of indigestible cellulose in the intestinal tract that the peristaltic action is accelerated, 
thereby preventing the absorption of much matter which, under ordinary circum* 
stances, would be completely assimilated This increase of peristaltic activity may 
occasionally be desirable, but the effects aimed at in such cases are medicinal rather 
than alimentary. 

We have recently had an opportunity of making some experiments with a whole- 
meal bread the chief advantage of which, according to the patentees, consists in the 
fact that the cellulose is very finely comminuted, the object of this being to avoid 
the undesirable results alluded to above. We have made a complete analysis of, and 
some digestion experiments with, this bread, and for purposes of comparison have 
similarly examined a white bread and a whole>meal bread of ordinary make under 
identical conditions, and venture to think the results may be of some interest to the 
members of the Society. The results of the purely analytical examination are set 
forth in 

Table I. 

Besiilts of Chemical Analysis of Three Breads : J., Ordinary White Bread ; 
iJ., Ordhiary Whole-meal Bread ; III,, Patent Whole-meal Bread, 



Percentage C 

Breads as Examined. 

omposition of 

Water-free Breads. 

I. 

11. 


I. 

n. 

III. 


Percent. 

Percent, i Percent. 

Percent. 

Percent. 

Percent, 

Water 

3910 

40-18 

48-83 

— 

— 

— 

Dry substance 

60*90 

59-82 

51-17 

100 

100 

100 

Total ash 

0*59 

1-88 

M2 

0*97 

3-14 

2-18 

Phosphoric acid 

0-16 

0*51 

0-43 

0*26 

0*85 

0-84 

Soluble matter 

4-73 

7-54 

10-00 

7-77 

12-60 

19-54 

Total albumin 

8-25 

7-87 

6*94 

13-54 

13-16 

13-56 

Pure albumin i 

7-34 

7-86 

5-52 

12-05 

13-15 

10-78 

Soluble nitrogenous matter 

0-61 

0-73 

0-68 

1*00 

1-22 

1-32 

Starch 

38-45 

39-18 

31-86 

63-13 

65-49 

62-45 

Sugar (maltose) 

1-19 

1*77 

0-62 

1-96 

2-96 

1-21 

Dextrin 

0-84 

0-71 

0-62 

1-38 

1-19 ! 

1-01 

Cellulose 

0-24 

1-06 

0-86 

0-39 

1-68 

1-68 

Fat 

0-21 

0-63 

0-34 1 

0-34 

1-06 

0-66 

Acidity (lactic acid) 

0-19 

0-29 

0-38 

0-31 

0-48 1 

0-74 

Loss 6f water in 16 days 

9-23 

— 

7-60 

i _ _ ~ 

— 

— 


It will be seen from the above table that as far as the two brown breads are 
concerned the analytical figures reveal no striking differences. The soluble matter is 


* Arohiv. Hygien.,” 19 voL, 78. t “The Dietetic Value of Bread,” Macmillan, 189l 

} “Arohir, Hygien.,” 17 voL, 626. 



TSB ANALYST. 

a^preeiftbly higher in III., and this bread has also a slight advantage in the tota^l 
aiboxnin and soluble nitrogen ; on the other hand, the ordinary whole-meal (No. II.) 
contained appreciabl> more pure albumin (as determined by Stutzer’s method) and fat. 
The quantity of cellulose was, curiously enough, identical, but the quality was very 
different. After removing starch, sugar, albumin, fat, etc., by the ordinary methods, 
the cellulose residue of II. was seen to consist of large, thick, non-transparent entire 
hakes of a brownish colour, whereas the patent bread cellulose was in the form of 
very thin, straw-coloured transparent hakes, mostly broken up into irregular shapes. 

As far as the white bread is concerned, it will be seen that it contained appre- 
ciably less ash, phosphoric acid, and soluble matter than the whole -meal varieties, 
but its nitrogenous constituents (total, pure and soluble albumin) were, practically 
speaking, equal to those contained in the former. 

The Diffestion Experiments, — The digestion experiments were all carried out in 
vitro, and although it has often, and we think with justice, been urged that experi- 
ments conducted under these artificial conditions are no criterion for forming an 
opinion as to the actual processes and changes taking place in the body, yet we 
venture to think that, conducted on purely comparative lines and under absolutely 
equal conditions, they are likely to afford a valuable clue as to the relative merits of 
the different substances concerned, and are to a very great extent comparable inter se. 

The plan of our experiments was to submit the breads to the action of the chief 
ferments to which they would be exposed during their passage through the body 
under conditions as similar as possible to those obtaining in natural digestion, and for 
this purpose we subjected them : — 

(a) To the salivary digestive process ; 

(b) To gastric, followed by the pancreatic, digestion ; 

(c) To the pancreatic digestive process. 

It was not thought necessary to make experiments with gastric digestion alone, 
inasmuch as bread is never digested by the gastric juice alone either in health or 
disease. 

The digestion of bread, broadly speaking, consists, firstly, in the conversion of 
starch into sugar, and, secondly, in the transformation of insoluble nitrogenous matter 
into soluble albuinoses and peptones. As a measure of the relative digestibility of 
the breads, we took on the one hand the quantity of starch converted into sugar, and 
on the other the percentage of soluble albuminoid formed from equal weights of bread 
in a given time, the resufts being calculated on the water-free substances. These 
figures are not strictly comparable inter se, owing to the different percentages of starch 
and nitrogenous matter in the various breads ,* and to eliminate this source of error 
the results were also calculated on the original percentage of starch and nitrogenous 
matter. 

(a) Salivary Digestion, — We were unable to find any record in literature of work 
on the action of the salivary ferments on bread, and this fact may perhaps lend some 
additional interest to the figures obtained. The measure of the digestibility of the 
breads when exposed to the influence of salivary digestion was the quantity of sugar 
formed (a) ict five minutes, {b) after half an hour’s exposure to the action of mixed 
saliva. 
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Method . — Saliva was collected from three observerB, mixed, filtered, and then 
diluted to twice its volume with distilled water. To 2 grammes of each bread were 
added 30 c.c. distilled water and 30 c.c. of the mixed saliva, and the whole was then 
incubated at 36® to 40®. At the end of the proper period the mixtures were removed 
from the incubator, and further digestion was stopped by bringing them briskly to 
the boil. The sugar was then estimated in each case according to the usual gravi- 
metric method. The results were as follows : 

Table II. 

Salivary Digestion. 7., 77., III. as in Table L > 


Sugar formed by saliva : 

1. After 5 minutes’ digestion 

2, ,, 30 ,, ,, 

Total sugar theoretically formable from 

starch 

Percentage of sugar actually formed j 
cedculated to theoretical sugar : 

1. After 5 minutes’ digestion ... * 

2. n 30 „ „ ...I 


Breads as Examined. Water* free Bread**. 

I. II. III. I. ; II. , III. 

.'Percent. Percent. Percent. PercentJPercent. Percent. 

i i 1 

! 6-82 2 62 3 75 11 19 4 38 j 7*32 
I 13-18 5-98 6-94 21-64 9 99 i 13-56 

70-14 72-76 69-38 


I 

15*95 ' 6-02 i 10-55 
30-85 13-73 i 19-54 


On looking at the above table, it becomes apparent that, as far as salivary digesti- 
bility goes, the white bread was far superior to the others, and that the fin« ly 
comminuted patent bread gave much better results than the ordinary coarse whole- 
meal bread. 

B, Gastro- Pancreatic Digestion , — The measure of digestibility was the quantity 
of nitrogenous matter converted after ten hours’ gastric, followed by six hours* pan- 
creatic, digestion. 

Method . — Two grammes of bread were mixed with 10 c.c. of a standard pepsin 
solution and 60 c.c. of water, incubated at 37® C. for ten hours, filtered, washed, and 
the residue then submitted to six hours’ pancreatic digestion, as described under C. 
Besults : 

Table III. 

G astro- Pancreatic Diges lion. 


Breads as Examined. Water- free Breads. 



I. 

i II. III. 

i 1. 

1 II. 

1 III. 

Nitrogenous matter digested after 10 
hours’ digestion with gastric juice, 
16 hours* with pancreatic juice 
Percentage of nitrogenous matter di- 
gested to total nitrogenous matter 

Percent. 

6.18 

iPer cent. : Per cent. 

4-28 4*80 

Percent. 

1014 

1 

74-89 

Percent. 

i 

7-99 

60-71 

1 Per cent. 

1 

938 

69-71 
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Here aleo we see the decided superiority of the white bread over both the brown 
varieties, and of the patent bread over the ordinary whole-meal. 

C, Pancreatic Digestion . — In this case the measures of digestibility were : (1) The 
quantity of sugar formed after (a) one hour, (fc) seven hours, and (2) the quantity of 
nitrogenous matter digested after 11 hours. 

(1) Transformation of Starch. — The pancreatic diastatic digestions were made 
upon the same plan as the salivary ones. A well-known standard solution of 
pancreatic juice was used. Each digestive mixture was made up as follows : Bread, 

2 grammes ; pancreas solution, 15 c.c. ; distilled water, 45 c.c. ; and a few drops of a 
saturated solution of sodium carbonate. These mixtures were left in the incubator 
at 37® for the necessary period, and further digestion was then stopped as before. 
While in the incubator the mixtures were from time to time stirred, and their 
reaction was seen to be alkaline; the sugar was estimated in each. case as before. 
The results are shown in 

Table IV. 

Pancreatic Starch Digestio7i. 

Breads as Examined. Water-free Breads. 

I. ir. III. I. : II. ; III. 

Per cent. I Per cent. Percent. Percent. Percent.! Per cent. 

* Sugar formed by pancreatic digestion : I I 

1. After 1 hour ... : 21-32 1 8-52 11*55 35*00 ! 14-24 I 22-57 

2, After 7 hours 21-97 ; 11*82 14*08 36*07 ! 19*75 27*51 

Percentage of sugar actually formed i ! 

calculated to theoretical sugar *. 

1. After 1 hour ; 49*90 ; 19*57 ' 32*53 

2. After 7 hours : 51*42 27*14 ; 39*65 

In this case also the white bread proved itself superior to the two others, not only 
relatively, but absolutely ; and the patent bread gave better results than the coarse 
whole-meal bread. Another point worthy of notice is, that whereas the quantity of 
sugar formed in the case of the white bread does not materially increase after the 
first hour, the differences between the one and seven hour digestions as regards the 
other two breads is most marked. In the body, where the products of digestion are 
removed from the intestinal tract, it is most probable that the results would be still 
more favourable to white bread. 

(2) Pancreatic Transformation of Nitrogenous Matter. — The measure of digesti- 
bility was the quantity of nitrogenous matter transformed after eleven hours* digestion. 

Method, — Digestive mixtures made similarly to those used in the case of the 
pancreatic starch digestions were kept at 37® for eleven hours, and at the end of this 
period boiled, and then filtered through asbestos. After careful washing with distilled 
water, the nitrogen in the residue was estimated by the usual methods, and calculated 
to albumin by multiplication with the 6*25 factor; by deducting the figure thus 
obtained, together with the original soluble albumin from the total original inaxduble 
albumin, the quantity of albumin actually digested was arrived at. 
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Table V. 

Pancreatic Transformation of Nitrogefious Matter, 



Breads as Examined. 

Water.free Breads. 

' I. 

II. , III. ' 

i. 1 ir. HI.' 

- - ' ■ 

Nitrogenous matter digested after 11 1 
hours of pancreatic digestion ... 

Percentage of nitrogenous matter di- 
gested calculated on total nitrogenous 
matter 

Percent. 

6-66 

Percent. 

5*48 

i 

Percent. 

556 

1 j 

i ' 

Per cent.; Per cent Percent. 

; 

10-75 9- 16 : 10-86 

79-38 69-61 : 80-08 


In this case it will be seen that the white bread and the patent bread were practically 
equal, but both considerably superior to the ordinary whole-meal. 

Conclusions , — Although we do not desire to draw any sweeping conclusions from 
the above experiments, owing to their limited number and somewhat restricted 
character, we feel justified in saying that they tend to bear out the opinion now 
generally held in scientific circles as to the great superiority of white bread as far as 
digestibility pure and simple goes. It is usually believed that whole-meal bread 
contains considerably more nitrogen than the white article, but this was certainly 
not the case in the breads examined by us ; and although they were selected with 
care, there is sufficient variation in ordinary flours to account for this apparent 
anomaly. The whole-meal breads certainly contained considerably more ash, 
phosphoric acid, and soluble matter. The results obtained with the patent brown 
bread, in which the grain and husk are very finely comminuted, supports the 
contention that the digestibility and wholesomeness of whole-meal bread can be 
greatly improved by careful and thorough grinding and disintegration of the cellulose. 

Discussion. 

The Ghaibman (Mr. Allen) inquired how much of the ash in these breads was 
due to salt ; the ash in bread depended mainly on the quantity of salt employed. 
The question suggested itself whether one ought not to determine the quantity of 
starch rendered soluble rather than the quantity converted into sugar ; but seeing 
that, at a specified temperature, the proportions of dextrin and sugar formed were 
constant, and that they varied with the temperature, the consideration was of 
secondary importance. It would, however, be interesting to know whether the 
sugar was calculated as dextrose or maltose. He thought it was quite clear that the 
duty done in the system by whole-meal bread, apart from its irritant powers, must 
be represented by the quantity of material actually digested ; and although digestion 
experiments carried out in glass ware necessarily of an empirical nature, it was only 
by proceeding tentatively in this direction that any true knowledge of the matter 
could be gained. 

Dr, J. A. VoELCKBB said that, regarding the matter rather from a cattle-feeding 
point of view, it seemed difficult to believe that the larger proportion of phosphoric 
acid shown in the whole* meal bread could be without value. In the case of the 
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patent bread, the question of its mode of preparation naturally arose. It was to be 
noted, however, that it contained considerably more water than either of the others. 
For the results of digestion experiments to be comparable, it was necessary that the 
different materials should be comparable as regards mechanical condition. The 
authors had attempted to insure this by reducing the whole>meal bread to the same 
condition of fineness as the others, but whether that was successful was certainly 
doubtful. He did not think it was possible by merely grinding one material to the 
same degree of fineness as another, to imitate the mechanical condition of the latter, 
when it had perhaps been quite differently treated ah initio. It seemed curious that 
so slight a difference as existed between the quantities of starch in No. 1 and No. 2 
should be followed by so large a difference in sugar produced as was indicated by 
the salivary digestion experiment, and he thought it likely that, owing to their 
necessarily different mechanical composition, the two materials were in reality not 
being treated on exactly the same level. He agreed with the authors that the 
superiority of whole>meal bread had been exaggerated in some directions, but he was 
still open to be convinced that such constituents as the phosphoric acid and the 
soluble matters were without value, or that there was any reason for the less rapid 
production of sugar in the whole-meal bread other than that attaching to its different 
mechanical condition. 

Mr. Hehkeb said that many actual feeding-experiments were on record con- 
cerning the comparative digestibility of bread made of whole-meal and of white flour. 
'A list of them was contained in the first volume of Konig, and they showed that 
while white bread was almost completely digested, both as regards nitrogenous 
matters and carbohydrates, brown or black breads gave far less favourable results. 
These physiological experiments were, therefore, in entire agreement with the 
artificial digestion experiments of the present authora 

Although the analyses showed that whole-meal flour was somewhat richer in 
nitrogen than white flour, this was a matter without real significance for the organism, 
as some of the nitrogen was unavailable to the digestive organs. It appeared to him 
that the cellulose envelope, which, of course, exercised a protective action over the 
cell-contents, did not explain the circumstance that the authors had found so low a 
proportion of starch to be converted into soluble products. It rather appeared as 
if the bran, with its high proportion of pentosans, exercised not only a protecting 
action, but also an inhibitive one, upon digestion. In the case of ruminant animals 
who had the power to digest cellulose and other carbohydrates, whole-meal would 
no doubt show more favourable results, but in the case of human beings, all evidence 
appeared to . show the superiority of the carefully-prepared white over the whole- 
meal flour. 

Analytical figures, taken by themselves, without either artificial or actual diges- 
tion experiments, conld not show which of two or more vegetable substances would 
be the most useful to the organism. 

Mr. Abthub Mabshall inquired if the authors knew whether the flour used for 
the white bread was roller-milled or stone-milled. At least 90 per cent, of the white 
bread baked in this country was prepared from roller-milled flour, but a lew of the 
best firms still employed Btone«>milled flour. The latter gives a loaf mbister and of far 
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better flavour than the former. In roller -milled flours the germ of the wheat it 
ratirely removed ; consequently they contain a considerably smaller percentage of 
fats and albuminoids. In making whole-meal bread it is necessary to use a larger 
proportion both of salt and yeast. This would probably account for the greater per- 
centage of ash and soluble matter shown in the anal 3 r 8 es. 

Mr. Chapman said that the failure to separate the bran in whole-meal flour 
resulted in bhe presence of an active enzyme (cerealin), so that during paniflcation, 
the conversion of starch into dextrin and sugar went on very rapidly. The bread 
consequently had a tendency to be soft and sodden, and the percentage of soluble 
matters in it increased. It was difficult, by the ordinary yeast process, to produce 
brown bread that did not contain an excessive proportion of water, and in making 
such bread it was customary to use, instead of yeast, hydrochloric acid apd carbonate 
of soda. This fact might account for the high ash in the author’s sample. The high 
proportion of soluble matter in the patent bread might have been due to the presence 
of this active enzyme, and to the starch having been in a condition particularly 
amenable to its action. Whole-meal bread was generally more acid than white 
bread, for its moist and clammy condition was very favourable to the progress of 
lactic fermentation. 

The Chairman (Mr. Allen) observed that for many years the percentage of ash 
in flour had been gradually decreasing, owing possibly to the increased employment 
of roller-milling processes. It used to be normally 0*72 per cent., but half this pro- 
portion was now very common. 

Dr. ScHiDiiOwiTz said that the sugar in each case was stated in terms of glucose. 
It .was not suggested that the comparatively high percentage of such constituents as 
phosphoric acid in brown bread was entirely without value, but he personally 
thought that, except under special circumstances, the question of digestibility was 
the most important one. He quite agreed that experiments on individuals were far 
preferable to artificial experiments, though even here the personal factor would have 
to be considered. He did not think that the excess of soluble matter in the patent 
bread was very extraordinary, seeing that the chief advantage of this bread was that 
the cellulose and other ingredients were very finely comminuted, and this fact also 
accounted for the relatively larger amount of starch converted. He did not actually 
know the terms of the patent under which it was manufactured, but believed that 
the whole grain was converted into flour in one operation. 


OFFICIAL EXAMINATION OF WOOD-NAPHTHAS FOR METHYLATION 

PURPOSES. 

{Abridged from tJie ** Pharmaceutical Journal^*' July 15 and August 12, 1899.) 

Makers of methylated spirits are, according to a notice just issued by the 
Commissioners of Inland Revenue, to be informed in future, as precisely as possible, 
what kind of wood naphtha will be accepted as suitable for methylating purposes, aa 
well as the nature of the objections to any samples which may be rejected. AU 
wood naphtha submitted for approval must consist entirely of substances derived 
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frb^ the destructive distillation of wood. It must also be so impure as to make 
nine times its volume of spirit of wine sufficiently nauseous to be rendered incapable 
of being used as a beverage, or of being mixed with potable spirits of any kind 
without rendering them unfit for human consumption. Not more than 30 c.c. of the 
wood naphtha must be required to decolorize a solution containing 0*5 gramme of 
bromine ; it must also be neutral or only slightly alkaline to litmus, and require at 
least 5 O.C. of decinormal acid to neutralize 25 c.c. of the spirit when methyl-orange 
is used as the indicator. No wood naphtha will be approved which contains (a) less 
than 72 per cent, by volume of methyl alcohol ; (b) more than 12 grammes per 100 c.c. 
of acetone, aldehydes, and higher ketones, determined as acetone” by the formation 
of iodoform according to Messinger’s method ; (c) more than 3 grammes per 100 c.c. of 
esters, determined as methyl acetate by hydrolysis. 

We are enabled, through the courtesy of the officials at the Government 
Laboratory, to give the following details of the tests for wood naphtha ; 

Bromine Decolorization, 

A standard bromine solution is made by dissolving 12-406 grammes of potassium 
bromide and 3*481 grammes of potassium bromate in a litre of recently boiled 
distilled water. 

50 c.c. of this standard solution ( ~ 0*5 gramme bromide) are placed in a flask 
of about 200 c.c. capacity, having a welhground stopper. To this is added 10 c.c. of 
dilute sulphuric acid (1 in 4) and the whole shaken gently. After standing for a few 
minutes the wood naphtha is slowly run from a burette into the clear brown solution 
of bromine until the latter is completely decolorized. Not more than 30 c.c. of the 
wood naphtha should be required for this purpose. 

Methyl- Orange Alkalinity Test, 

The naphtha should be faintly acid to phenolphthalein ; slightly alkaline or neutral, 
rarely acid, to litmus, and always alkaline to methyl-orange. 25 c.c. of the wood 
naphtha are placed in each of two beakers, and titrated with decinormal acid, using 
in the one case a few drops of litmus solution, and in the other of a solution of 
methyl-orange as indicator. With litmus usually 0-1 to 0 2 c.c. of decinormal acid 
is required to neutralize. With methyl-orange the total alkalinity should be greater 
— at least 5 or 6 c.c. of decinormal acid being required for neutralization. 

The total alkalinity, less that given with litmus, is the “ methyl-orange alkalinity,” 
and, for the 25 c.c. of wood spirit, should not be less than is required to neutralize 
5 C.C. of decinormal acid. 

Estimation of Methyl Alcohol, 

22 grammes of coarsely powdered iodine and 5 c.c. of distilled water are placed 
in a small flask and cooled by immersion in ice-cold water. Then 5 o.o. of the wood 
spirit (60*0 o.p.) are added, the flask corked, the contents gently shaken, and allowed 
to remain in the ice-cold bath for ten to fifteen minutes. 

When well cooled 2 grammes of red phosphorus are added to the mixture of 
spirit and iodine in the flask, and the latter is immediately attached to a reflux 
condenser, 
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The reaction soon commenced, and must be moderated by dipping the flask into 
a cold-water bath. (Spirit may be lost if the reaction is too violent.) After about 
fifteen to twenty minutes, when all action appears to have ceased, the water-bath 
under the flask is gradually heated to a temperature of about 75” C. (167” F.}, and 
the flask, being occasionally shaken, is allowed to remain at this temperature for 
fifteen to twenty minutes. The source of beat is then removed and the apparatus 
left for an hour till it has cooled, when the condenser is reversed, and the methyl 
iodide slowly distilled off — first at a low temperature — the bath being allowed to boil 
towards the end of the operation only. The end of the condenser dips into water in 
a measuring tube, and . the iodide is collected under water and measured at a 
temperature of 15*6” C. (60” R). 

The percentage (by volume) is found from the formula : 

C.c. methyl iodide found X 0-647 X 100 , v . i i u i 

i , = Percentage (by volume) of methyl alcohol. 

C.c. wood spirit taken. ^ ^ ^ ^ 

Or when 5 c.c. of spirit are taken : 

C.c. methyl iodide X 12-94 = percentage (by volume). 

Esters, acetals, etc., also yield methyl iodide by this process, and from the per- 
centage of methyl alcohol calculated as above an amount equivalent to the percentage 
of these substances present must be deducted. Practically, however, methyl acetate 
is the only compound usually found in quantity sufficient to materially affect the 
result. The grammes of methyl acetate per 100 c.c. of spirit multiplied by 0*5405 
give the equivalent of methyl alcohol to be deducted from the total percentage by 
volume calculated from the methyl iodide found. 


The Acetone Beaction. 

25 c.c. of normal soda are placed in a flask similar to those used in the bromine 
reaction. To this is added 0*5 c.c. of the naphtha. The mixture is well shaken, and 
allowed to stand five to ten minutes. Into it from a burette ^ iodine solution is 
run slowly, drop by drop, vigorously shaking all the time till the upper portion of the 
solution, on standing a minute, becomes quite clear. A few c.c. more of ^ iodine 
solution are added, as to get concordant results an excess of at least 25 per cent, of 
the iodine required must be added. After shaking, the mixture is allowed to stand 
for ten to fifteen minutes, and then 25 c.c. normal sulphuric are added. The excess 
of iodine is liberated, titrated with sodium thiosulphate solution and starch, and 
half the number of c.c. of thiosulphate solution used are deducted from the total 
number of c.c. of iodine solution used. The difference gives the amount of acetone 
by weight in the naphtha by the formula : 

C.c. ^ iodine solution required x 0-3876 = grammes of acetone per 
100 c.c. of wood naphtha. 

This includes as acetone any aldehydes, etc., capable of yielding iodoform by 
this reaction. 

If the quantity of acetone ” is excessive, a less quantity of the spirit is taken, 
or 10 c^c. are diluted with 10 c.c. of methyl alcohol free from acetone, and 0*5 o.o. of 
the mixture is used. 
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Estimation of Esters. 

5 c.c. of the wood naphtha are run into a silver pressure flask of about 150 c.c. 
capacity, together with 20 c.c. of recently-boiled distilled water. 10 c«c. of normal 
soda solution are added, the flask securely closed and digested for at least two hours 
in a water-bath at 100" C. (212" R). The contents are then washed into a beaker, 
and titrated with normal acid and phenolphthalein. The difference between the 
number of c.c. of soda taken and of the acid required for neutralization may be 
calculated as methyl acetate (weight in volume) from the formula : 

0*074 X c.c. soda required x 100 
C.c. naphtha taken. 

Or if 5 c,c. of spirit are taken as above : 

1*48 X c.c. soda required ^grammes of methyl acetate per 100 c.c. of spirit. 


^ grammes per 100 c.c. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 


FOODS AND DRUGS ANALYSIS. 

A New Test for Cocaine. G. L. Schaefer. {Ainer. Jouni. Pharm.y 1899, 
Ixxi., 222, 228.) — The tests commonly employed for the detection of other coca 
alkaloids in cocaine salts are the permanganate test for cinnamyl cocaine, and the 
ammonia (or McLagan’s) test for alkaloids which resist the action of permanganate. 

As various doubts have been expressed as to the value of the latter test, the 
author has devised a substitute for it, based on the fact that cocaine chromate is 
much more soluble in water, or water acidified with hydrochloric acid, than the 
chromates of the other alkaloids. 

The following is recommended as a simple and satisfactory method of deter- 
mining the purity of the salts of cocaine. In the case of the hydrochloride, for 
example, 0*05 gramme is dissolved in 20 c.c. of water, and to the solution are added 
6 c.c. of a 3 per cent, solution of chromic acid and 6 c.c. of 10 per cent, hydrochloric 
acid, the temperature of the liquid being kept preferably at 15" C. With pure cocaine 
hydrochloride the solution will remain clear, but if more than traces of other coca 
alkaloids be present the liquid becomes cloudy, either immediately or after some 
time, according to the amount of impurity. C. A. M. 


On the Eelative Digestibility of certain Food Fats in the Human Alimen- 
tary Canal. {Zeit. filr Untersuch. der Nahr, und GenussmitteL, il, 484-506.) — This 
paper contains an account of experiments on digestibility which were made' with 
three, descriptions of margarine and a pure Holstein dairy butter. The procedure 
consisted in feeding a man of normal digestive powers with weighed amounts of the 
different fats, in addition to a mixed diet embracing beer, coffeet tea, sugar, bread, 
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lean beef and vegetables, and determining the undigested fat voided in the excreta. 
The amount of fat consumed per day varied between 112 and 148 grammes. The 
average results for periods of twenty-four hours were as follows : 


Description. 

Fat 

consiuried : 
grant mew. 

Air • dried 
Excreta : 
grf^nnles. 

Dry Excreta 
grammes. 

j Fat in 
’ iDry Excreta 
j jter cent. 

, Total Fat : 
grammes. 

Fat 

absorbed : 
per cent. 

Maxgarine I. 

138-36 

47-57 

1 43-08 

12-16 

1 4-62 

96-68 

.. 11 . 

118-64 

38-83 

i 35-53 

j 11-60 

3-91 

96-70 

HI. 

112-89 

35-01 

! 32-19 

: 10-78 

3-46 

96-93 

Butter 

111-79 

46-29 

i 42-33 

1 11-88 

i 

4-82 

95-69 


In the following table, in which the total quantities for each period are given, 
regard is taken for the digestive fat consumed in the ordinary diet : 


Fat Conatniied. I Pat Kliminated. 



1 

Total Fat. 


1 

Total Fat. 


Undigested Fat. 

Fat 

Perlcds. 

; From | 
Margarine 1 
; or Butter : • 
1 gramniofl. 

From the 
Ordinary 
Diet : 
gramniea. 

Together : 
grammeH. 

From 
Margarine 
j or Butter ; 
grammoH. 

! Prom the 
Ordinary 
Diet: 
grammea. 

; Together ; 
grammes. 

Of tho 
Total Fat : 

j»cr ccTjt. 

, Of the 
Margarine 
; or Butter : 
X>or cent. 

Absorbed : 
per cent. 

I. ... 

j 

Margarine* 

1 fat. 

1 810-65 ! 

20-53 

831-18 

' Margarine* 

; fat. 

21-45 

I 

6-28 

i 

1 27-73 

8.32 

; Margarine* 
i fat. 

i 2-65 

Margarine- 

fat. 

97-35 

II. ... 

I 459-92 ! 

1465 

474-57 

I 12-02 i 

1 3-61 

15-63 

3-30 

i 2-61 

97-39 

III. ... 

1 431-88 1 

j 1 

19-66 

451-54 

! 9-05 1 

1 4*80 

13-85 

3-07 

2-10 

97-90 

IV. ... 

Butter-fat.' 

; 428-16 

19-00 

447-16 

i Butter-{at.' 

1 14-87 : 

1 

! 4-39 

i 19-26 

4-31 

Butter- fat. 

3-47 

Hut ter fat. 

96-53 


H. H. B. S. 

Hydrastine Periodide, and the Assay of Hydrastis Canadensis. H. M. 
Gordin and A. B. Prescott. (Amer, Journ, Pharm., 1899, Ixxi., 257-266.) — On 
adding a solution of iodine in potassium iodide to a solution of a salt of hydrastine a 
dense brown precipitate is obtained, which approaches a tri-iodide in composition, 
but appears to be a mixture of dififerent periodides. 

When, however, a weak alkaloidal solution is added to a large excess of iodine, 
a definite compound, hydrastine hydriodide pentiodide, is precipitated as an amor- 
phous brown powder. This dissolves with difficulty in ether, benzene, or cold 
chloroform, but is more soluble in hot chloroform and alcohol, and dissolves readily 
in a mixture of alcohol and chloroform or alcohol and ether. When heated in water 
it fuses to a resinous mass. 

The analysis of this periodide gave results corresponding with the formula 
from which its iodine factor was calculated to be 0 60403. 

In the authors* iodometric estimation of hydrastine the details of the process 
resemble those of the general method described in a former communication (Analyst, 
this vol., 74), and the only precaution to be observed is to insure the formation of the 
^ periodide by having the alkaloidal solution weak and the iodine in large excess. 
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In test ei:p6rimentB solutions were prepared containing 0*30 and 0*15 per cent, 
of hydra8tine» and the amounts found by titration with iodine were 0*29 and 0*14 per 
cent, respectively. 

The method worked out by the authors for the estimation of hydrastine and 
berberine in Hydrastis Canadensis is based on the following facts : 

1. . Hydrastine is soluble in absolute ether, berberine completely insoluble. 

2. Berberine hydriodide is nearly insoluble, especially in the presence of a very 
large excess of potassium iodide. 

3. Berberine is precipitated completely on adding to a very dilute solution 10 to 
15 times its amount of acetone, and then rendering the liquid strongly alkaline with 
sodium hydroxide. This berberine acetone is readily decomposed by mineral acids, 
with the liberation of berberine. 

In the assay, 10 grammes of the root are rubbed to a paste with a few c.c. of a 
mixture of 5 c.c. of ammonium hydroxide (‘‘stronger ammonia”), 5 c.c. of alcohol, 
and 30 c.c. of ether. 

Chloroform, which was used in the general method of extracting alkaloids 
(Analyst, this vol., 8 and 74), cannot be employed here, since it combines with ber- 
berine, forming a compound not decomposable by acids. 

The paste is left in a stoppered jar overnight, is then exposed to a current of air, 
and when all odour of ammonia has disappeared is kept in vacuo over sulphuric acid 
for five or six hours. The dry powder is introduced into a Soxhlet apparatus, the jar 
being rinsed out several times with powdered glass or barium nitrate, and is extracted 
with 40 to 50 c.c, of ether until a few drops of the extract give no reaction with 
Mayer’s or Wagner’s reagent. 

The ethereal extract is poured into a flat evaporating dish, and the flask washed 
out several times with water containing about 2 per cent, of sulphuric acid. The 
washings are added to the main solution, and the dish exposed in a current of air at 
about 30° C. until the ether has evaporated. 

The liquid is then transferred to a 100 c.c. flask and made up to the mark, giving 
a solution of hydrastine sulphate, of which each 10 c.c. represents 1 gramme of the 
root. Of this filtered solution 20 c.c. are run from a burette into a flask containing 
20 to 30 c.c. of standard iodine solution (about 1 per cent.), and the amount of iodine 
consumed multiplied by 0*60403 gives the amount of hydrastine. 

For a gravimetric estimation a second portion of 20 c.c. is shaken in a separating 
funnel with benzene and ammonium hydroxide. The colourless benzene layer, which 
contains the whole of the hydrastine, is transferred to another separating funnel, and 
shaken with water acidulated with sulphuric acid. Finally the hydrastine is extracted 
from this aqueous solution by means of ether and ammonium hydroxide, and the 
solution allowed to evaporate in a weighed beaker in a dark place, dried over 
sulphuric acid in vacuot and weighed. The hydrastine is left in white crystals with a 
slight yellowish tint on the side of the beaker, which the authors attribute to the 
presence of traces of canadine. 

In order to determine the berberine, the ether is removed from the Soxhlet 
extractor by means of a current of air, and the extraction continued with 40 to 50 c.c. 
of alcohol until the extract becomes colourless. 



V 


m the analyst. 

The alcoholic solution of berberine and extractive mattwB is transferred to an 
evaporating dish (the flask being washed with hot water oontaining a little acetic acid)» 
and kept on the boiling water-bath, whilst water is added from time to time until the 
alcohol has been evaporated. A little more dilute acetic acid is now added, the dish 
covered, and the contents, when cold, Altered into an Erlenmeyer flask holding from 
300 to 400 c.c. 

From 6 to 8 c.c. of acetone are next introduced, followed hy a 10 per cent, 
solution of sodium hydroxide, which is added drop by drop until the precipitate 
ceases to disappear on shaking, and the liquid becomes strongly alkaline. The flask 
is then closed, shaken in a circular direction for from ten to fifteen minutes, and 
allowed to stand in a cool place for three or four hours. 

The supernatant liquid is poured on to a small filter, and the crystalline 
berberine acetone washed first by decantation and then on the filter until the 
washings are colourless. The filter is then pierced, and the precipitate returned to 
the flask, into which are also introduced 4 or 5 c.c. of 5 per cent, sulphuric acid, and 
sufficient water to make about 100 or 200 c.c. in all. When the flask is immersed 
in boiling water the precipitate is rapidly dissolved. The resulting solution is trans- 
ferred to a long-necked flask, which is placed on a hot asbestos plate so that the 
liquid is kept gently boiling for an hour and a half or two hours, hot water being 
added from time to time if required. 

After this the liquid is cooled, poured into a litre flask containing 100 c.c. of a 
solution of potassium iodide, made up to the mark, and allowed to stand over- 
night. The next day 500 c.c. of the liquid are filtered into another flask, and after 
the addition of 50 c.c. of silver nitrate and nitric acid, made up to a litre and 
filtered. Five hundred c.c. of this filtrate are titrated back with ammonium 
thiocyanate, ferric ammonium sulphate being used as indicator. Twice the number 
of c.c. of the thiocyanate solution used is equivalent to the number of c.c. consumed 
by the berberine, representing 10 grammes of the root. The amount of potassium 
iodide multiplied by the factor 0*167125 gives the percentage of anhydrous berberine 
in the root 

The results of the analysis of three samples of Ihfdrastis Canadensis by this 


method are shown below ; 





ITydni8tin«, 

Anhydrous 
’ Berberine. 


lodoractric. 

tiravimetric. 

No. 1 

2-29 

2-29 

252 

No. 2 

2-33 

2-30 

2-56 

No. 3 

2-36 

2-28 

2-47 


With reference to the other Hydrastis alkaloid, canadine, the authors state that 


its proportion is too small to affect the results obtained in the determination of 
bydrastine or berberine. They consider it probable that the small traces present 
adhere to one or other of the other alkaloidal precipitates, for they have proved that 
no appreciable quantity of alkaloid remains in the root after the two extractions. 

C. A. M. 
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Colour BeMtions of Morphine and its BeriTatives. B. Bobert. 

Apath, ZeiU, 1899, xiv., 269 ; through Chem. ZeiL Bep.^ 1899, 158.) — With a mixture 
of 2 or 3 drops of formalin and 3 c.c. of strong sulphuric acid, morphine and its 
derivatiyes give the following visual and spectroscopic colour reactions. Morphine 
itself becomes purple-red, then violet, bluish-violet, and finally pure blue; in the 
spectroscope orange and yellow are suppressed. Dionine (Analyst, 1899, xxiv., 128) 
turns dark blue, and in a narrow tube remains so for many hours ; in the spectro- 
scope it absorbs orange and yellow, but not so completely as morphine. Codeine 
or its phosphate, gives a reddish-violet changing to blue-violet ; spectroscopically it 
also absorbs orange and yellow. Heroin (diacetyl ester of morphine), as base, behaves 
like codeine. Peronine (hydrochloride of benzylic ester of morphine) remains reddish- 
violet for several hours, and absorbs all light beyond and including yellow. Methyl- 
phenomorpholine, or its hydrochloride, becomes and remains intensely red ; in the 
spectroscope it absorbs the yellow and green and part of the orange rays. 

F. H. L. 

Adulteration of Scammony with Galena and Starch. F. Bauoher. (Ann. 
de Chim. Anal., 1899, iv., 186, 187.) — A sample of scammony recently submitted to 
the author for analysis was regarded as suspicious from the presence of a number 
of small holes containing well-defined bluish-gray metallic crystals. On extracting 
the finely-powdered substance with ether, only 41*3 per cent, of resin was obtained, 
as against 75 to 80 per cent, yielded by commercial scammony of good quality. 

The ash left on incineration amounted to 16*6 per cent., and had a reddish- 
orange colour, whereas the pure substance only yields from 3 to 8 per cent, of white 
or grayish ash. 

The residue insoluble in ether contained the gray metallic crystals, which were 
identified as galena, and also a large amount of starch. C. A. M. 

The Assay of Belladonna Leaves. F. X. Moerk. {Amer. Joum. Pharm., 
1899, Ixxi., 320-326.) — Since the publication of his former paper (Analyst, xxiv., 
208) the author has made experiments with the object of improving ' the process 
therein described. He finds that the extraKstion of the leaves can be effected more 
rapidly and completely by means of a solvent consisting of 90 parts by weight of 
95 per cent, alcohol with 10 parts of 10 per cent, ammonium hydroxide than by hia 
former solvent 

The following method of working is now recommended : Twenty grammes of 
the powdered belladonna leaves are shaken at intervals, for from thirty minutes to 
an hour with 96*5 grammes of the solvent in a stoppered bottle, the liquid is then 
filtered into a dry flask, care being taken to avoid evaporation as far as possible. 
The flask and its contents are weighed, the solution transferred to an evapbfating 
basin containing a small glass rod, and its weight found by weighing the empty flatok. 

The liquid is evaporated on the water-bath at SO*" G., until the extract can no 
longer be stirred with> the rod, and its weight now gives the amount of extract. 

It is then washed into a separating funnel by means of successive small portions 
(1 to 2 o.c.) of a mixture of 0*6 o.o. of ammonium hydroxide and 10 ac. of water* 
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sad is extracted with a mixture of ether and chloroform. The remainder of the 
proeeira is essentially the same as that described in the previous paper. 

Some of the results thus obtained as compared with those given by the original 
method are shown in the following table : 


Modified Process. 


Original Process. 



Moisture. 

Alkaloid, 

Moiature. 


Per cent. 

Per cent. 

Per cent. 

Powdered leaves, B 

9*15 

/04944 

\04997 

9-16 

English, cultivated 

8*85 

0-6312 

8-40 

German, cultivated 

8*43 

0-5165 

7-60 

German, wild, I. 

8*50 

— 

6-80 

„ „ II. 

8*60 

0-4208 


Powdered leaves, K 

7*60 

0-3629 



Alkaloid. 

Per cent. 

/0-4839 
\0-4891 
/0*5996 
\0*6040 
/0-5155 
\0*6060 
/0-4997 
1 0-4997 

C. A. M. 


ORGANIC ANALYSIS. 

The Valuation of Saccharin. E. E. Seid. {Amer. Chem, Joum., 1899, xxi., 
461-471.) — Bemsen and Burton {Amer. Chem, Journ., xi., 403) showed that benzoic 
sulphimide, when boiled with dilute acids, is converted first into o-sulphamine-benzoic 
acid, and then into the ammonium salt of o-sulphobenzoic acid, while ^-sulphamine- 
benzoic acid is not affected. Hefelmann {Ph, Cent,^ Ixxxv., 107, and 1895, No. 16) 
has described a method of estimating benzoic sulphimide in which it is hydrolysed in 
this way by 71 per cent, sulphuric acid, and the ammonia produced liberated with 
alkali and distilled. The author has examined this method in comparison with the 
results obtained by hydrolysis with hydrochloric acid. As 1 c.c. of his standard acid 
was equivalent to 26 milligrammes of sulphimide, 26 x 25, or 650, milligrammes of the 
sample were taken for each analysis, so that the number of c.c. of acid neutralized by 
the ammonia multiplied by four gave directly the percentage of benzoic sulphimide. 

In each. case 0*650 gramme was mixed in a test-tube with 10 c.c. of 71 per cent, 
sulphuric acid, prepared by mixing 132 grammes of the pure concentrated acid with 
37 c.c. of water. The test-tube was loosely closed by means of a cork, through which 
passed a glass rod, bent into a loop at the end, with which the mixture was frequently 
stirred during the heating. After being kept in the boiling water-bath for three 
hours, the contents of the tube were allowed to cool, diluted with water, distilled, 
after the addition of 15 grammes of sodium hydroxide, and the ammonia received in 
standard acid. 

The following is a summary of the results in percentages of benzoic sulphimide 
thus obtained : Commercial saccharin. A, 54-8 to 55*8 ; commercial saccharin, B, 940 
to 04*1 ; mixture of pure para-sulphamine-benzoic acid, and pure sulphimide (86*8 per 
cent.), C, 86*7 to 88*0; mixture containing 72*7 per cent, of benzoic sulphimide, I), 
72*9 to 73*6; conunercial saccharin, E, 98*5 to 99*1 ; commercial saocharin, P, 88*6 
to 89*4; pure benzoic sulphimide from (? crystallised) acetone, G, 98*9 to 99*7; 
average, 99*2. 

As most of the results with mixtures of benzoic sulphimide with the para-acid 
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g&ve results slightly too high, a number of determinations were made with a pure 
specimen of the latter, in which it was found that on the average 0*300 gramme 
yielded 0*51 milligramme of ammonia, equivalent to 5*9 milligrammes of para- 
sulphamine-benzoic acid. From this the author concluded that the para*acid was 
slightly hydrolysed by 71 per cent, sulphuric acid at 100® G. When the mixture was 
overheated, which happened on several occasions, through the water-bath becoming 
dry, the hydrolysis was considerable, and in one case amounted to 86 per cent, of the 
acid present 

For the hydrolysis with hydrochloric acid the following method was devised : 
0*650 gramme of the saccharin is mixed in a 100 c.c. flask with 50 c.c. of dilute 
hydrochloric acid (120 c.c. of concentrated acid, diluted to a litre). The flask is 
closed with a cork, through which passes a glass tube 45 cm. long and 8 mm. wide, 
placed on a sand-bath, and its contents allowed to boil gently for two hours. The 
stopper is then removed, and the liquid evaporated to about 10 c.c., after which it is 
diluted, washed into the distilling flask, 20 c.c. of a solution containing 0*5 gramme 
of sodium hydroxide in 1 c.c. added, the ammonia distilled into standard acid, and 
the excess of the latter titrated back, with cochineal as indicator. Acid about | N in 
strength is said to be the most convenient. 

In the tabulated results obtained by this method the average with pure benzoic 
sulphimide was just 1 per cent, higher than that obtained with a similar sample in 
the sulphuric acid method, whilst the results of the analyses of test mixtures of 
sulphimide and para-sulphamine-benzoic acid were on the average 1 per cent, lower — 
a fact which the author attributes to the conversion of some of the latter by the 
sulphuric acid. In the analysis of samples of commercial saccharin the average 
results were 0*8 per cent, higher than those given by the same samples when hydro- 
lysed with sulphuric acid. 

Experiments made with pure para-sulphamine-benzoic acid showed that, under 
the conditions described above, it was not attacked by hydrochloric acid. 

Benzoic sulphimide is readily converted into the sodium salt of o-sulphamine- 
benzoic acid by being boiled with sodium hydroxide solution, but is not broken down 
by the treatment. For instance, 650 milligrammes of saccharin E, when boiled with 
75 to 100 c.c. of water, containing 10 grammes of sodium hydroxide, yielded only 
0*05 milligramme of ammonia. On now adding an excess of hydrochloric acid to 
residue in the distilling flask, boiling the liquid for several hours, evaporating down, 
and then distilling with sodium hydroxide, an amount of ammonia corresponding to 
98*5 per cent, of sulphimide was found. 

From this it appears that benzoic sulphimide may be estimated in the presence 
of ammonium salts, or salts of other volatile bases ; of benzamide, or amides of fatty 
acids ; or, in fact, of any nitrogenous body which is readily broken down by boiling 
with a 10 to 15 per cent, solution of sodium hydroxide. 

The following experiment is described to show the possibility of separating in 
this , manner different classes of nitrogenous organic compounds. A mixture was 
made containing 0*1478 gramme of ammonium chloride, 0*5000 gramme of jhniim- 
benzamide, 0*6500 gramme of benzoic sulphimide, and 0*8750 gramme of jpeulphamine- 
benzoioacid. 



THE ANALYST. 


On distillation with 4 grammes of magnesiam chloridh and S*5 gramme of eodium 
hlfdroidde^ 47*9 milligrammes of ammonia were found, as against 47*1 milligrammes, 
the ealoulated amount in the ammonium ohloride taken. 

The residue in the distilling flask was mixed with 6 grammes of sodium 
hydroxide, and again distilled. The ammonia found amoimted to 51*1 milligrammes, 
corresponding with 499 out of 500 milligrammes of p-nitrobenzamide. 

The contents of the flask were then neutralized with hydrochloric acid, about 
8 o.c. of the concentrated acid added, and the whole boiled for several hours and 
concentrated by evaporation. The ammonia obtained on distilling with sodium 
hydroxide corresponded to 99*1 per cent, of the saccharin present. An excess of 
sulphuric acid was added to the residue, and the mixture heated. On now distilling 
with sodium hydroxide, 36*2 milligrammes of ammonia were obtained, instead of the 
theoretical 33*7 milligrammes representing the j7-8ulphamine-benzoic acid. This high 
result was due to inadvertent overheating with the sulphuric acid, with the result 
that not only the para-acid had been broken down, but also some of the p-nitro* 
benzoic acid. Otherwise, it would Anally have been possible to determine the 
nitrogen in the nitro-group by Kjeldahrs process. 

In the analysis of pure para-sulphamine-benzoic acid heating with pure sulphuric 
acid alone at 230"* to 260" C. is sufficient to produce complete hydrolysis. In the 
author’s opinion, the decomposition can probably be effected at a lower temperature, 
and it is suggested that a means of determining p-sulphamine-benzoic acid in the 
presence of other nitrogenous bodies may be based on this property. 

C. A. M. 


. The Ooourrenoe of Estragol in the Essential Oil of Ohervil. E. Charabot 
and X. Fillet. [Bull, Soc, Chim,, 1899, xxi,, 368-370.) — Grimaux Arst discovered 
estragol, the isomer of anethol, in estragon oil [Comptes Rendus, cxvii., 1189), and it 
has since been found by different observers in various essential oils, including those 
of anise and basil. 

The authors have obtained from 36 kilos of tbe fresh seeds of chervil (Chcero- 
phyllium sativum) 4*25 grammes of a clear yellow essential oil, with an odour recalling 
that of anise and estragon. On standing, a few crystals separated out, which were 
found to consist of a paraffin analogous to those found in a number of essential oils. 
The main constituent of the oil was estragol (paramethoxy -ally 1- benzene), which was 
identiAed by converting it into anethol (paramethoxy-propeny 1-benzene), and oxidizing 
tbe latter to anisic aldehyde. The authors point out that the result of their investi- 
gation adds another to the long list of essential oils containing phenols or phenol 
esters with side allyl chains [JS - CHg - OH =* CH 

These are of much more frequent occurrence in essential oils than are the 
isomeric compounds with side propenyl chains [i^ - OH » CH ~ CH3] of which tbe 
only representatives known to occur naturally are anethol (iso-estragol), and probably 
asarone. 

Among the allyl derivatives found in natural essences are : chavicol, estragol, 
eugenol, methyl-eugenol, ethyl-eugenol, betelphenol, safrol, and apiol. 0. A. M* 
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The Volumetric Estimation of Aniline. M. Tranoois. (Jov/m, Pharm, 
Chim,, 1899, ix., 621-524.) — The following method is based on the action of bromine 
on ax^ne, as in the equation 

CeHgNHg 4- 6Br « 3HBr + C^H^BrgNHy 

An aqueous solution of bromine is standardized, preferably with a solution of 
pure aniline hydrochloride prepared by crystallizing the salt two or three times and 
drying it over sulphuric acid. A solution of aniline hydrochloride containing 1*392 
grammes per litre corresponds to one of 1 gramme of aniline in a litre. 

In making an estimation, 10 c.c. of the solution of aniline hydrochloride are 
placed in a flask, and after the addition of two drops of a solution of indigo sulphate 
the solution of bromine is run in until the indigo is decolorized. The titration is 
then repeated with another 10 c.c., but, this time the bromine-water is run in rapidly 
to within a few tenths of a c.c. of the first reading ; the indigo sulphate is then added, 
and the titration completed. 

An aliquot portion of the solution of aniline under examination, containing, 
according to a preliminary test, about 0*01 gramme, is titrated in precisely the same 
manner as in standardizing the bromine, and the percentage calculated. 

The author has proved that the volume of the water in which the aniline is 
dissolved has no influence on the results, and has obtained the same figures with 
0*01 gramme of aniline in 5 c.c. or 60 c.c. 

When the aniline solution contains mineral compounds, a direct determination 
is not possible by this method. In such cases the aniline should be liberated by 
' potassium hydroxide, distilled in a current of steam, and estimated in the distillate. 

C. A. M. 


A Colour Beaotion distinguishing Metaphenylenediamine Hydrochloride 
from Paraphenylenediamine Hydroohloride. L. Cunias&e. (A 7m. de Chim, 
Anal,t 1899, iv., 166, 157.) — The reagent consists of a 1 per cent, solution of acet- 
aldehyde in 60 per cent, alcohol, with the addition of a few drops of acetic acid. 

On adding to an aqueous solution of metaphenylenediamine hydrochloride 
several drops of this reagent, warming the mixture, and allowing it to cool, a brilliant 
yellow coloration with a marked green fluorescence is obtained. 

Under the same conditions the hydrochloride of paraphenylenediamine gives a 
reddish- orange colour, without any trace of fluorescence. C. A. M. 


Determination of the Iodine Value of Fatty Acids. A. Zega and E. 
Majstorovio. {Chem, ZeiL, 1899, xxiii., 697.) — The authors record some experiments 
in which they determined the iodine value of the fatty acids derived from (chiefly) 
maize-oil on samples of the acids that had been recovered several days previously. 
These gave figures 10 to 20 points below the normal, the deficiency rising with the 
time and temperature to which the acids bad been exposed. It is highly important, 
therefore, that this estimation shall always be made under strictly uniform conditions 
[or immediately the acids are extracted ?]. F. H. L. 
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On the Baudouin Beaotion. . W. Kerp. {Zeit, fUr l^ntersuoh, der Nah/r. und 
Ghnmsmittel, ii, 478-480.) — The work described in this paper was undertaken 
primarily with the object of assisting in the study of the question as to whether 
(as has been advanced on the strength of the Baudouin reaction), on feeding cows 
upon sesame, the active constituent of the oil passes into the milk. The author has 
studied the conditions under which furfural produces a red colour with hydrochloric 
acid, and the relation which this coloration bears to the sesame-oil reaction. 

Commercial furfural is usually yellow or yellowish-brown, and requires to be 
twice distilled under reduced pressure in order to obtain a perfectly pure product. 
It is a very unstable body. On standing, it gradually acquires a yellow colour and 
an acid reaction, but the change can be retarded either by keeping the bottles in 
which it is stored as full as possible, or by the addition of a proportion of alcohol. 
Twenty per cent, solutions stored in full bottles in the dark keep exceedingly well. 
Solutions of 1 c.c. of furfural in 100 c.c. of alcohol remain almost completely un- 
changed, even when not kept exclusively in the dark. Furfural dissolves easily in 
strong hydrochloric acid. The solution, however, quickly acquires a violet colour, 
changing to red, and finally to black, with the separation of a black precipitate, and 
the same changes take place when hydrochloric acid is added to alcoholic solutions 
of furfural. The reaction depends upon various conditions, such as the absolute 
quantity and the degree of dilution of the furfural, and the quantity of hydrochloric 
acid used. It differs, however, from the sesame-oil reaction in the length of time 
which elapses before the coloration makes its appearance, the sesame-oil reaction 
being much quicker, and altogether more sensitive. Temperature has also consider- 
able influence upon the course of the reaction. The experiments made in this 
direction show the necessity of carrying out the sesame-oil reaction at as near the 
ordinary temperature as possible. Experiments on the action of hydrochloric acid 
of different strengths on the same alcoholic furfural solution of 0*99 per cent, (volume) 
showed that acid of 1*127 sp. gr. produced no red-violet colour, even at increased 
temperature ; only a blackish-gray colour developed after standing for eighteen hours, 
or on warming for half an hour. A comparison of the effects of different strengths 
of acid showed that while the Baudouin reaction would take place with acid of 
1*127 sp. gr., it was less decided than when stronger acid was used, and quickly 
changed. In doubtful cases it is recommended to use acid of 1*1G sp. gr. 

The smallest quantity of sesame oil which can be detected with certainty at the 
ordinary temperature lies between 0*005 and 0*0025 gramme, provided that the con< 
oentration of the sesame-oil mixture does not fall below 2*5 per cent. In proportion 
as the sesame-oil mixture is more dilute than this, the absolute quantity of the 
sesame oil must be increased, in order to obtain distinct coloration. In practice, 2 to 
2^ grammes of sesame oil, corresponding with 20 to 25 grammes of margarine containing 
10 per cent, of sesame oil, can be detected with certainty in 1 kilogramme of butter. 

There seems to be no particular advantage in Sohn’s proposal to use furfuramide 
in plaee of furfural. It is neither so easy to prepare in a pure state as furfural, nor 
does it keep better. H. H, B. S. 
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The Action of Silver Nitrate on the Fatty Adds of Cotton-soed Oil. 
a. Oharabot and Maroh. {Bull. Soc. Ckim., 1899, xxi., 652-564.) — In 1895 
J. Dupont (Bull Soc. Chim., xiii., 696 and 776) discovered a volatUe sulphur 
compound in cotton-seed oil, bub did not determine its nature. The authors have 
therefore made experiments on the subject with a view of throwing light on the 
reaction which takes place in Milliau’s modification of Becchi’s test. 

The fatty acids from 60 grammes of the oil were treated on the water-bath with 
a 30 per cent, solution of silver nitrate, and the resulting brown precipitate washed 
with hot water and alcohol, and extracted successively with petroleum spirit, benzene 
(free from thiophene) and ether. The residue was a homogeneous dark brown 
substance, consisting principally of the silver salt of a fatty acid and of silver sul- 
phide. This fatty acid melted at 62° C., and solidified at 52® C. It formed a white 
ammonium salt, which on treatment with silver nitrate gave a brown precipitate 
resembling the original brown residue. 

As Dupont and Charabot have found in olive oil a volatile sulphur compound 
analogous to that of cotton-seed oil, the authors point out the necessity of caution in 
accepting the results of the silver nitrate test for the detection of cotton-seed oil in 
olive oil. C. A. M. 

The Determination of the Molecular Weight of Soaps in Alcoholic Solu- 
tion. F. Kram. (Berichte, 1899, xxxii., 1584-1 596. )~-It is well known that aqueous 
solutions of soap undergo decomposition more readily than alcoholic solutions, and 
from a number of conclusions based on experiment the author has arrived at the 
theory that when a soap is dissolved in water it is dissociated into its separate com- 
ponents, the molecules of which revolve round each other in small enclosed paths 
forming part of a system. 

This decomposition does not take place in alcoholic solution to any appreciable 
extent, and it is therefore possible to determine the molecular weight of soaps in 
such solution by the elevation of the boiling-point in the usual manner. 

In a former communication {Berichte, xxix., 1328), a number of determinations 
were made by this method with sodium oleate dissolved in dilute alcohol, and the 
conclusion was arrived at that its molecular weight was double that calculated from 
the accepted formula. The author now finds that if absolutely anhydrous alcohol 
and dry soap be used the molecular weight is in close agreement with the oalculated 
value, and that therefore molecular weights oalculated from solutions which contain 
water have no real significance, since the soap is present in the solution in an in- 
complete colloidal condition. 

The following results were obtained by the ebullipscopic method with potassium 
acetate (molecular weight, 98*18) dissolved in anhydrous absolute alcohol. 

Alcohol. PoUkssiuiQ Acetate. Klevatiou of Boiling- Caloolated Molecular 

Grammes. Grammes. point, ®C. Weight. 

19*04 0*8686 0*232 93*3 

1904 0-7229 0*460 94-9 

19-04 1-1755 0-734 967 

The molecular weights found in this way with other pure soaps examined were ; 
Potaasittm heptylate, O^H^OjNa (168-28), found 153-7 to 166-5; sodium laorate. 
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OiaHaO^Nft (222^3), found 237-2 ; soaium myristate, (250^3), found 253 ; 

sodium palmitate, Cj^HgiOgNa (278-4), found 282-6 ; sodium oleate, CigHgaO^Na 
(304-4), found 301*3 to 846*9 ; potassium oleate, CigH^gOaK (320), found 347. 

The author also shows in this paper that the salts of higher fatty acids do not 
raise the boiling-point of water when dissolved in it, and that the molecular weight 
of a crystalloid salt such as sodium chloride or bromide can be determined by the 
ebullioscopic method when dissolved in a not too concentrated soap solution. If, 
however, the soap be present in suflScient quantity to cause the solution to gelatinize 
or be salted out by the crystalloid salt added, the steam gives up so muck heat to 
the membrane that the rise in temperature produced by the crystalloid is lost. 
This was found to be especially the case with potassium stearate, and it was 
necessary to use only moderately concentrated solutions of this in order to obtain 
the correct boiling-point on the addition of potassium bromide. C. A. M. 


Sstimation of Fat in Glue. W. Pahrion. {Ghem. ZciL, 1899, xxiii,, 462.) — 
Ten grammes of the sample are broken up and stirred on the water-bath with 40 c.c. 
of 8 per cent, alcoholic soda till the alcohol has volatilized. If solution is not com- 
plete, more spirit is added and the evaporation repeated. The residue is taken up in 
hot water, and any insoluble matter which is inorganic in character is dissolved in 
hydrochloric acid. The whole is heated nearly to the boiling point for half an hour, 
rinsed into a separating funnel, and, when cold, extracted with ether and allowed to 
rest over-night. The two liquids are run off, the insoluble oxy-fatty-acids in the 
funnel dissolved in warm alcohol, mixed with the ethereal solution, evaporated, 
weighed, ignited, and weighed again. The acids, less the ash, give the fat in the 
glue ; but two errors appear — the glycerin of the glycerides is not determined, and the 
oxy-fatty-acids are slightly soluble in acid. The deficiency, however, is very small, 
and the process gives higher results than that of Kissling, F. H. L 


Estimation of Indioan. K. A. Wolow.9ki. (Wratsch, 1899, xx., 482 ; through 
Chem, Zeit. Fep., 1899, 170.)— Ninety c.c. of average urine, as passed throughout the 
twenty-four hours (diluted if dark in colour with 45 c.c. of water), are mixed with 
10 C.C. of a 25 per cent, solution of lead acetate. The liquid is filtered, and divided 
in test-tubes into quantities of 5 c.c. each. To three tubes are added 0*05, 0*1, and 
015 c.c. of a solution of potassium hypochlorite containing 1 per cent, of active 
chlorine, and the mixtures are allowed to rest for two or three minutes. Five c.c of 
hydrochloric acid (specific gravity 1*19) are introduced and agitated with the 
samples ; after four or five minutes 1 o.c. of chloroform is run in, and the tubes are 
inverted ten times, but not shaken. If the amount of indican is normal— 6 or 7 milli- 
grammes per tweinty-four hours— the first tube exhibits a faint colour, the second a 
stronger one, and the third none at all To obtain more accurate results, the chlorine 
reagent may be diluted to 0*1 per cent, in strength. For the calculation of the 
indican, only its proportaon in reference to the solid matter in the urine is taken into 
account, the latter being deduced by Haisser’s factor 2*33. Thus,, if the specific 
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gravity df the urine is 1*018, it contains (lBx2‘38»=‘) 44 grammes per litre. In 
northern climates the mean amount of solid matter is 65 grammes and 0*0065 gramme 
of indioan per litre, which corresponds with 0*76 gramme of chlorine. F. H. L. 


The Stability of Oxalio Acid Solutions. W. P. Jorissen. [Zeits. angew, 
Chem,, 1899, 521.) — Although the literature of this subject is somewhat voluminous, 
the results appear inconclusive and contradictory, and the varying effects of light, 
moulds, and preservative agents upon standardized oxalic acid of different strengths 
have not been completely elucidated. For his own experiments, the author has 
prepared pure oxalic acid by re-crystallization, rejecting the first and last 10 per cent, 
of the product. The solutions were kept for fifty to one hundred days in bottles, 
which had been cleaned with boiling water in order to sterilize them and to dissolve 
superficial alkali, and they were finally titrated with permanganate or with standard 
soda. His investigations prove that normal oxalic acid is not permanent in light. In 
the dark, and in the absence of ferments, a solution remains unchanged even when 
only centinormal in strength. Fifty c.c. of sulphuric acid per litre is an effectual 
preservative in the dark against moulds and against decrease in strength. One 
gramme of boric acid is useless ; 2 grammes only act efficiently in cold weather. A 
decinormal solution in 12*4 or 25 per cent, alcohol loses strength in thirty-six days 
even in the dark. In daylight, sulphuric acid and boric acid both increase the speed 
of oxidation ; manganese sulphate acts similarly in darkness and in light. 

F. H. n 

Estimation of Oxalic Acid in Urine. E. Salkowski. (CentralbL med, 
Wis8ensch,y 1899, xxxvii., 257 ; through C^uini, Zeit. Rep., 1899, 189.) — Two hundred 
to two hundred and fifty c.c. of urine, or if the liquid is weak 500 c.c., are evaporated 
to one-third their bulk, mixed with 20 c.c. of hydrochloric acid (specific gravity 1*12), 
and extracted with 20 to 25 c.c. of ether saturated with alcohol, three such extractions 
being made, in order to separate the oxalic acid from the insoluble phosphoric acid. 
The united extracts are filtered through a dry paper and freed from solvent ; the 
residue is dilated with water and evaporated to about 20 c.c., then filtered to remove 
resinous substances. The filtrate is made slightly alkaline with ammonia, treated 
with 1 or 2 c.c. of a 10 per cent, solution of calcium chloride, rendered acid with 
acetic acid and the calcium oxalate collected and weighed. F. H. L. 

Detection and Estimation of Bile Pigments in Urine. A. Jolles. (Zeits. 
physiol Qhem.y 1899, xxvii., 83; through Chem. Zeit Rep,, 1899, 148.)— For the 
detection of bile pigments, about 10 c.c. of urine are shaken with 1 o.c. of chloroform 
and 4 or 5 c.c. of 10 per cent, barium chloride solution. After standing a few minutes 
to settle, the liquid is pipetted off, and the residue agitated with 2 or 3 c.c. of Hiibrs 
centinormal iodine solution and 1 c.c. of strong hydrochloric acid. In presence of 
bile pigments the precipitate, the chloroform solution, and the liquid floating on the 
latter are all coloured green or greenish-blue ; traces of pigments cause the precipitate 
alone to be greemsh. 
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For the quantitative estimation of bilirubin, 10 or 20 c.o. of urine are measured 
into a pear-shaped separating funnel with a very short tube at the base, mixed with 
20 c.c..of chloroform, 10 c.c. of 10 per cent barium chloride, and 60 o.c. of 1 : 5 hydro- 
chloric acid. After agitation and separation 15 c.c. of the chloroform are run off into 
a ^aduated tube, and the few drops remaining in the stem of the funnel are returned 
by inverting the vessel and opening the stopcock ; another 16 c.6. of chloroform are 
added, shaken up, and 12 c.c. drawn off ; 10 c.c. of chloroform are then added, and 
8 c.c. finally drawn off. The united extracts are washed with 30 o.c. of 1 : 1 hydro- 
chloric acid to remove traces of urine mingled with the precipitate in the chloroform, 
and the solution is next brought into a stoppered flask by the aid of two rinsings with 
26 C.C. of alcohol. 10 c.c. of centinormal Hiibl solution are agitated with the liquid 
for five minutes, then 6 c.c. of 10 per cent, potassium iodide, 6 c.c. of fresh starch and 
100 c.c. of water are added, and the whole is titrated with centinormal thiosulphate 
till the red-brown liquid above the chloroform is completely decolorized. Towards 
the end of the process this is best ascertained by allowing the solid matter to settle, 
withdrawing two samples of 2 or 3 c.c. of the clear liquid, dropping a little thio- 
sulphate into one, and noting any further disappearance of colour. F. H. L. 

[Thudichum has denied {J, pr, Chem,, 1896, [2], liii., 314) that bilirubin can be 
quantitatively oxidized to biliverdin by iodine in alcoholic solution (c/. /. Chem, Soc, 
Abs.f 1894, ii., 466, and 1896, i., 516). — Abs.] 


Determination of Phenols in Urine. C. Neuberg. (Zeits. physiol Chem., 
1899, xxvii., 123 ; through Chem. Zeit. Rep., 1899, 189.)— The ordinary process of 
Kessler and Penny for the estimation of phenols in urine is incorrect when the 
liquid contains grape-sugar, so that the increased secretion of phenols which has been 
noted in cases of diabetes may be an analytical error. The following method avoids 
the defect. As in the Kessler and Penny process, the urine is freed from acetone, 
the phenols are liberated from their sulphonic acids, distilled off, and rectified over 
calcium carbonate to remove nitrous and formic acids. They are next brought into 
a 2-litre flask and mixed either with 3 grammes of air-dried lead hydroxide (freshly 
precipitated from the nitrate with baryta-water) and 5 c.c. of a strong solution of 
basic lead acetate, or with a solution of 1 gramme of sodium hydroxide and 6 grammes 
of lead acetate. The whole is heated on a boiling water-bath to yield lead pheno- 
lates and to volatilize aldehydes, the latter being completely removed by boiling for 
about five minutes over a naked flame until a few drops of the distillate no longer 
reduce ammoniacal silver solution. The contents of the flask are then rendered 
strongly acid with sulphuric acid, and the phenols are distilled over, repeating the 
operation twice again after water has been added to restore the original volume. 
This distillate is examined by the Kessler and Penny process ; i.e., it is made alkaline, 
warmed on the waiter-bath, treated with* excess of decinormal iodine, cooled, and 
titrated with decinormal thiosulphate. Useful results can also be obtained without 
distillation by removing the lead sulphate, making the filtrate alkaline, and titrating 
as before ; the titration oanuot, however, be conducted in the presence of the 
sulphate. F. a L. 
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INORGANIC ANALYSIS. 

Betection and Estimation of Mercury Vapoxir in Air. Eunkel and Fessel- 
(^VerhandL physik, med, Oessell. Wurzburg, 1899, xxxiii., 1 ; through Chem. ZeiU Bep,, 
1899, 189.)-— Fifty or a hundred litres of air dried over calcium chloride are led at a 
speed of eight or ten litres per minute through a dry tube 2 or 8 millimetres in 
diameter containing a few grains of iodine. Even 0*01 milligramme of mercury will 
be indicated by the formation of the red mercuric iodide ; or, if the speed of passage 
be raised considerably and the quantity of iodine increased, by a partial production 
of the yellow iodide. To determine the proportion of mercury, the solid matter from 
the tube is taken up in a little potassium iodide solution, the undissolved iodine 
filtered off, the dissolved iodine combined with sodium hydroxide, the liquid treated 
with sulphuretted hydrogen, and the colour matched by means of a standard solution 
of mercuric chloride handled in a similar manner. One cubic metre of air will 
retain 6*7 to 14 milligrammes of mercury at temperatures of 16“ to 23“ C. when 
saturated therewith. Gold-leaf also removes mercury vapour completely. 

F. H. L. 


Estimation of Total Phosphoric Acid in Thomas Meal. C. Aschmann 
{Chem. Zeit., 1899, xxiii,, 435.) — To avoid the unpleasantness of working with strong 
hot acids, the following method of bringing Thomas meal into solution is advocated. 
A liquid containing 420 grammes of pure nitric acid (sp. gr. 1*2) and 60 grammes 
of concentrated sulphuric acid per 10 litres is prepared. Five grammes of the sample 
are agitated with 500 c.c. of the mixture for half an hour in Wagner's apparatus, 
at a speed of forty to forty-five revolutions per minute. The mass is filtered imme- 
diately, allowed to rest for twelve hours for the calcium sulphate to settle ; then 
60 c.c. are filtered off, treated with 10 c.c. of a solution of 500 grammes of citric 
acid in 1 litre of water, made just alkaline with ammonia (using a fragment of litmus- 
paper as indicator), and diluted with 60 c.o. of water. If the liquid remains perfectly 
clear for twenty minutes, the phosphoric acid is precipitated with Wagner's magnesia 
mixture, stirred for half an hour, and filtered after one or two hours' standing (longer 
is not harmful); but if silica falls during the twenty minutes, the nitro-sulphuric 
acid solution must first be precipitated with Wagner's molybdate. The said solution 
becomes cloudy after a time, owing to the deposition of free sulphur produced by the 
action of the nitric acid on the nascent sulphuretted hydrogen, but this is of no 
importance. Nitro-sulphuric acid dissolves some 90 per cent, of Thomas meal, the 
liquids filter easily, and the results agree well with the ordinary methods. 

^ P. H. L. 

Influenod of Bacteria on the Deoiiy of Cement. (1) A. Stutser and R. Hartleb. 
{Zeits. angeiv. Chem., 1899, 402); (2) Qt, Barth, {loc. cit, p. 489.) — In 1896 Stutaer 
observed that the cement mortar which had been in use for eight or nine years as 
lining to a water-supply reservoir was converted into a brownish mud contatning less 
lime and more iron oxide» etc., than the original cement. This disintegration he 
ascribed, and still believes to be primarily due, to the solvent action of the carbon 
dioxide in the water, which dissolved the lime of the cement in the fonn of biear- 
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bonate. But on extracting further samples of the mud from the same reservoir lately 
with sterilized water, the present authors found that it was highly charged with 
nitrif3dng organisms ; so .much so, that when introduced into a 0*1 per cent solution 
of ammonium sulphate, the ammonia reaction practically disappeared in fourteen 
days and nitrite reactions were given powerfully. A similar experiment with 
asparagine only gave a nitrite reaction after six weeks, but here it was necessary for 
ammonia first to be formed before nitrification could set in. A further test with a 
01 per cent, solution of sodium nitrite showed that nitrates were formed but slowly. 
It would appear possible, therefore, in the case of waters containing any appreciable 
proportion of oxidizible nitrogenous matter, that this production of nitrous acid by 
the agency of micro-organisms may play some part in the destruction of cement. The 
parallel action that is noticed in sea- water, unless the cement is fortified by the 
addition of extra active silica, is due rather to the soluble sulphates than to carbon 
dioxide, which is not present in such large quantities as in fresh water ; it has not 
been feasible to determine whether bacteria assist in this disintegration likewise. 

With reference to this matter, Barth quotes another instance of cement decom- 
position occurring in three years where the water contained no unusual amount of 
carbon dioxide, and he seems to consider the previous explanation plausible. His 
figures for the original cement and for the soft brown mud are as follows : 


SiOn 

ALO 




Fe,0, 


' 2^3 


CaO 

MgO 


Cement. Mud. 

20-0% 33-21% 

7-5% 21-84% 

10 - 95 % 

63*0% 24-23% 

2*0% 9-36% 

F. H. L. 


APPARATUS. 

Bruhns’ Improved Polarimeter. (ZeiU, angeiiK Chem.j 1899, 694.) — In this 
apparatus the scale is engraved or etched on the long travelling quartz wedge itself, 
so that want of coincidence between the wedge and the scale is no longer possible. 
By this arrangement one single calibration of the scale suffices for the tabulation of 
its errors, and each time the apparatus is required for use it is only necessary to 
bring the zero-point on the short fixed wedge into unison with the zero-point of the 
travelling scale. In front of the polarimeter a disc moving on a pin eccentric to the 
axis of vision carries the telescope and a magnifier, either of which can be brought 
into the central position by turning a handle. The magnifier is focussed on the 
scale, while the telescope, being focussed on the far nicon renders the scale tempo- 
ranly invisible, and prevents it being in the way during adjustment. But as in half- 
shadow apparatus the scale is masked in the final position, the aforesaid moving disc 
is connected through ite spindle with another quartz plate, which is brought into the 
field between the analyser and the wedge simultaneously with the magnifier, thus 
lighting the scale again without affecting its readings. The whole of the optical part 
of the apparatus is protected by a padded case to prevent changes of temperature 
and the frame of the wedge also carries a thermometer. F. H. L. 
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THE ANALYSIS OP GOLDEN SYRUP. 

By R. Bodmeb, Nobman Lbonabd, and H. M. Smith. 

As the analysis of golden syrup ” has recently called for considerable attention on 
the part of public analysts, we venture to think that an account of the methods 
'employed and the results obtained in the laboratory of Dr. Thomas Stevenson and 
in that of one of us (R. B.) may be of service to other members of the Society. 

It would seem from the convictions which have been obtained under the Sale 

I 

of Food and Drugs Act that golden syrup ” is required to be the product of the 
partial hydrolysis of cane-sugar (sucrose), and should therefore consist only of cane- 
and invert-sugar, besides water, mineral matter, and small quantities of organic im- 
purities. A large proportion of the syrups now sold are, however, either mixtures of 
cane-sugar syrup with “ glucose syrup ” or else consist merely of “ glucose syrup 
sweetened by the addition of cane-sugar. These products are characterised by the 
presence of dextrin, maltose, and excess of dextrose. Since these last-named com- 
pounds are dextro-rotatory, dextrin being so to a very high degree, a determination 
of the rotatory power of the sample will at once afford a clue to its nature. Assum- 
ing genuine golden syrup to have a specific rotation [a]„ « + 16 " and glucose syrup 
fajo* + 110*, the percentage of glucose syrup present will be : 

100 ([a]p- 16 ) 

110-16 

A more extended examination is, however, usually desirable, and the following 
method of analysis has been found to be convenient. 

Waters A 10 per cent, solution of the syrup is made, and from the specific 
gravity (water » 1000) of this solution the solid matter, and hence the water, in the 
orii^pal syrup is calculated by using the well-known factor 3*86. 

BpUitoiy Potv$r*—T^ 10 per cent, solution is clarified, if necessary, by meam 
a little animal chmrcoal, placed in the tube of the polarimeter, and the ai^le ct 
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(a) observed. The speoifio rotation of the syrap is then oaloolated by the 
vndtt'kno'tm formula, 

100a 

Wo “IT- 

where I is the length of the observation tube in decimetres and c is the concentration 
(grammes per 100 c.c,). Using a 2 decimetre tube and a 10 per cent, solution, the 
observed angle has simply to be multiplied by 5. 

Reducing Power , — This is determined (a) in the original solution after suitable 
dilution, (&) after inversion of the cane-sugar, (o) after inversion of the cane-sugar^ 
dextrin, and maltose. 

(a) Ten c.c. of the 10 per cent, solution are diluted to 100 c.c., and the reducing 
power determined by means of Fehling’s solution. We prefer the gravimetric 
process, using 20 c.c. of Fehling’s solution for 10 c.c. of the diluted sugar solution. 

(5) Ten c.c. of the 10 per cent, solution are diluted to 50 c.c. with water con- 
taining 5 c.c. of concentrated hydrochloric acid, heated for ten minutes at a tempera* 
ture not exceeding OS'", cooled, rendered alkaline, and made up to 100 c.c. Ten c.c. 
of this solution may be treated with 25 o.c. of Fehling’s solution. 

(c) Ten c.c. of the 10 per cent, solution are diluted to 50 c.c. with water contain- 
ing 1 |^ c.c. of concentrated sulphuric acid, heated on the water-bath for two to three 
hours, cooled, rendered alkaline, and diluted to 100 c.c. Thirty c.c. of Fehling'a 
solution should be used for 10 c.c. of this liquid. 

The reducing powers thus determined are expressed as percentages of glucose in 
the original syrup, and denoted by the symbols Kg, and K 3 respectively. 

Ash . — Ten c.c. or 20 c.c. of the solution of the syrup are evaporated on the 
water-bath with a drop or two of concentrated sulphuric acid, and the residue 
ignited and weighed. The usual deduction of one-tenth is to be made from thia 
sulphated ’* ash. 

Dextrin . — In the presence of dextrin, a turbidity is produced on adding alcohol 
to the solution of the syrup, but no great importance is to be attached to this test, 
since a similar turbidjity has been noticed in the case of syrups made from coarse 
sugar, where there was no other evidence of the presence of dextrin. The quanti* 
tative estimation of dextrin by precipitation with alcohol was, as might be expected, 
found unreliable. The fermentation method is probably more accurate, but we have 
had no personal experience of this. 

In the folbwing table are given the results obtained by the application of the 
methods described to a number of samples received for analysis under the Sale of 
Food and Drugs Act. All were sold as golden syrup" with the exoeption of 
No. 2 , which was labelled as ** amber syrup." 
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■ No. ' 

Water. 

i 

1 

Ash. j 

Specific 

Botatioo. 

[«1d. 

Origiiud. 

K,. 

Keduoinj^ Power 

After Inversion 
of Oane-sugar. 

Alter Prolonged 
HydKdyiis. 

1 ... 

160 

2-0 

+ 15* 

48-7 

80-8 


2 ... 

20-6 

1-2 

+ 86° 

39-5 

49-2 

79-9 

8 ... 

16-9 

1-4 

+ 68“ 

39-4 

62-9 

730 

4 ... 

17-9 

0*6 

+ 105‘ 

33-2 

38-6 

80-8 

5 ... 

20-6 

0-5 

+ 62-5* 

38-2 

60-7 

81-6 

6 ... 

19-4 

1-0 

+ 100° 

36-8 

42-0 

78-1 

7 ... 

20’4 

0-5 

+ 67 •5“ 

34-4 

640 

76-5 

8 ... 

17-6 

1-8 

+ 82-5* 

37-7 

50-7 

74-7 

9 ... 

18-3 

2-4 

+ 92-5° 

30-2 

44-9 

79-7 

10 ... 

21-9 

1*1 

+ 100* 

36-6 

38-8 

78-7 

11 ... 

19-6 

1*5 

+ 99° 

34-2 

41-8 

78-1 

12 ... 

13-8 

8-2 

+ 17-5* 

32-5 

66-6 

72-8 

13 ... 

16-2 

4-1 

+ 11-5° 

46-6 

72-8 

70-8 

14 ... 

16-3 

2-1 

+ 13° 

45-3 

81-2 

77-4 

16 ... 

19-7 

1-8 

+ 93-6° 

36-7 

43-1 

82-4 

16 ... 

201 

7-9 

+ 25* 

22-0 

64-9 

67-2 

17 ... 

28-7 

0-6 

+ 90° 

39-6 

42-2 

74-4 

18 ... 

19-8 

1-5 

+ 94-6' 

! 32-2 

40-6 

74-4 

19 ... 

19-8 

1*6 

+ 82° 

' 291 

46-8 

75-6 

20 ... 

205 

1-8 

+ 91° 

31-7 

36-7 

71*2 

21 ... 

16-5 

2-0 

+ 12-6* 

, 44-0 

73-9 


22 ... 

16-9 

1 1-8 

+ 16° 

40-8 

; 77-5 

780 

23 ... 

19-8 

1-5 

+ 90° ■ 

29-0 

i 41-7 

65-3 

24 ... 

19-6 

! 1-4 

+ 100° 

340 

39-0 

70-3 

26 ... 

15-4 

1 34 

+ 57° 

35-8 

: 56-2 

78-9 

26 ... 

16-0 

! 3-5 

+ 75° 

32-9 

! 48-8 

1 75-1 


Of these samples, Nos. 1, 12, 13, 14, 16, 21 aod 22 are, in all pro1:]^bility, 
unadulterated syrups prepared from more or less refined sucrose. Assuming the 
original reducing power to be due to invert<sugar and the increase in the reducing 
power on inversion to be due to cane-sugar, the composition of the genuine syrups 
may be expressed as in the following table : 



1 : 

12. 

IS. 

14. 

1 

j 16. 

21. 

22. 

Water 

16-0 1 

13-8 

16-2 

16-3 

20-1 ' 

16-6 

16-9 

Ash 

20 : 

8-2 

1 4-1 1 

2-1 

7-9 

2-0 

1^8 

Cane-sugar 

38'8 j 

32*4 

25-8 

34-1 

i 40-8 

28-4 

34 9 

Invert-sugar 

Organic matter other than sugar 

46-7 

i 

32-5 

45-6 

45-3 

22-0 

1 

44-0 

40*8 

(by difference) 

30 

3-1 

8-3 

2-2 

9-2 

9-1 

6*6 


100-0 j 100-0 

100-0 

100-0 

100-0 

100-0 

100*0 

Spedfio rotatioii, calculated 

11-6° 14° 

6-6 

12-2° 

22-1° 

8-7° 

18*8° 

» n observed 

1 16° t 

17-8° 

U'5 

13“ 

26° 

i2-6' 

10° 
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iU Wil] be noted that the epeciflo rotation calculated on the above asBumptibn la 
than that actually observed^ the difference being probably caused bjr 
eubstanees included under the head of ** organic matter/’ No. IS was shown to bb 
a beet^sugar product by the development of a slight fishy odour in the solution on 
keeping, by the high ash, and by the very small amount of phosphoric acid present 
(©•OOQ per cent. PgOg), 

AQ the remaining samples are, to a greater or less extent, adulterated with 
glucose syrup, as is shown by the high rotatory power and the increase in reducing 
power after prolonged hydroljmis. The original reducing power (Kj) is here due^ 
not only to invert-sugar, but also to dextrose (from starch) and maltose, whilst the 
increase in reducing power on prolonged heating with acid is caused by the inversion 
of dextrin and maltose. It should be theoretically possible to calculate the amounts of 
all these substances from the values obtained for the reducing power and the specific 
rotation of the mixture before and after the two inversions described above, but up to 
the present we have found that the errors of experiment and the disturbing influence 
of impurities are too great to allow of the necessary number of equations being 
obtained with sufficient accuracy for the desired purpose. Failing this, however, a 
convenient expression of the composition of the sample may be arrived at by treating 
anhydrous commercial glucose ” as an individual substance having a cupric reducing 
power of 63 and a specific rotation -i-134‘'for sodium light. (See L. K Boseley, 
Analyst, 1898, p. 125.) 

If s is the percentage of cane-sugar (K«0, [aj^^ -h66‘6®), i that of invert-sugar 
(K«100, [a]p= -23-1*), X the commercial glucose, then the following relations hold: 

Kj = i-h0*53a;. 

K.2 = t 4-0*63x-h 

r T 66-55 4-134ii?-23'l/ 

100 '^^ ' 

Whence : 95(K2 - K^) 

ioo “ • 

ii!=0-685[a]o + 0-16K, - 0-465S. 

« = Ki-0-53a;. 

The following table shows the results obtained by the application of these 
formnlse to a few typical samples ; 
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15 . 
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4 . 

Water 

20-6 

16-9 

20-5 

19-7 

19-6 

17-9 

Ash 

0-6 

1-4 

1-2 

1-8 

1-4 

0-6 

Cane-sugar 

21-4 

12-8 

9-2 

7-0 

4-8 

6-0 

Invert-sugar 

17-8 

14-4 

7-2 




" (l^uoose ” 

39-4 

47a 

610 

67-9 

71-8 

76-0 

Organic matter (by differ- 







ence) 

0-8 

7-4 

0-9 

3^6 

2-4 

1-6 


100-0 

100-0 

100<1 
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100-0 

100-0 
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ON THE DETERMINATION OP THE IODINE VALUE. 

By J. Lewkowitbch. 

(Bead at the Meeting^ June 7, 1899.) 

It is not my intention to add a new naodification to those that have been published 
since the appearance of Hubl’s olassioal paper on the determination of the iodine 
vfliues of fats and oils ; but as the theory of Hiibrs process has at last reached a 
satisfactory solution, chiefly through the papers published by Wijs, I thought it 
might be useful to summarize the present position of this question. 

The papers of Wijs have been fully abstracted in this journal, and I need there- 
fore only refer to them (Analyst, 1898, xxiii., 238, 240). They corroborate Ephraim’s 
experiments (Analyst, 1895, xx., 176) that ICl is added on to the unsaturated 
carbon atoma It is true that Wijs assumes that the active agent in the Hiibl solu- 
tion is lOH ; yet, as this leads to a somewhat artificial explanation of the chemistry 
of the process, inasmuch as some postulates demanded thereby are not borne out by 
experiment, it will be sufficient for practical purposes, as leading to the same 
analytical result, to adopt the explanation that ICl is absorbed by each pair of 
doubly-linked carbon atoms. Wijs proposed at first to use a solution of ICl in 95 per 
cent, acetic acid, but he has more recently replaced this by a solution of ICl in glacial 
acetic acid, as he must have found, like myself, that the former solution does not 
possess the stability he claimed for it. This is proved by the following figures^ 
obtained in my laboratory by Dr, Peck : 

Efwjct of Time on Wws’ Iodine Solution. 


Time. 

Solution of + Clj 
in 96 per cent. 
Acetic Acid. 

Solution of Ij + OJj 
in 99 per cent. 

Acetic Acid. 

Solution of ICI 3 -f I 2 
in 99 per cent. 

Acetic Acid. 


Grammes of I, 1 o.c. of the solution is equal to : 

Original value 

0-02682 

0*02550 

0-0269 

After 16 hours . . . 

0-02642 

— 

— 

After 40 hours . . . 

0-02626 

— 

— 

After 64 hoturs 

0-02681 

ft 

_ * 

Aftw 2 moQi&g ... 


0-02664 

0-0268 

After 8 months ... 

0*01997 

— 

— 

After 6 months . . 

0-01911 

— • 

— 
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The BolatioQ of 101 in glacial acetic acid is infinitely superior to tiae original 
Silbl solution as regards stability ; fnr&ennore, as it can be {Spared rapidly* 
as the time in testing is very much shortened* the process must be considered^ a 
very valuable one, all the more so aS Wijs’ maintains tiiat his iodine values are 
probably the most nearly correct. As I have been using the Hubl solution for a 
number of years, and have determined the iodine constants for a great number of fats 
and oils by means of this method, it seemed to me necessary to ascertain whether ^1 
these iodine numbers could still be regarded as correct, especially so as Wijs had 
shown in one of his publications (ANAiiVST, 1898, xxiii., 241) that the iodine numbers 
obtained by his method for ten different oils were invariably higher by several units 
than those recorded by Hiibrs process. Special stress has been laid on the fact that 
Wijs obtained for a sample of allyl alcohol the iodine value of 436*8 after ten minutes, 
whereas the Hubl solution gave him 425 after twenty hours’ standing, whilst I had 
published a few years ago the iodine values of 349 to 376.* Since I calculated from 
some experiments given in Wijs’ first paper the iodine value of 392, and,* furthermore, 
since determinations made with different samples of allyl alcohol have no decisive 
value, I considered it necessary to examine, conjointly with Wijs, one and the same 
sample, although it is easy to see that allyl alcohol is not a specially suitable substance 
to decide the questions at issue. 

Wijs was good enough to send me a sample of allyl alcohol which gave him by 
his method the iodine number 429. The experiments carried out in my laboratory by 
Dr. Peck gave the following results : 


Iodine Values op Allyl Alcohol. 


Wus' Mkthoi>. 


Solution IClj+Ia. 


Solution I.J + Clji. 


419-09 » 
419 - 09 ; 


420 09 


HCbl Method. 
Solution two to three 
dny.' old. 

/ 421-27 
) 421-27 
1 421-87 
I 422-17 


I add some experiments also made by Dr. Peck on pure elaidic acid, M.P., 
44*6' C. : 



Iodine Value op Elaidic Acid. 



Wijs* Method. 

HCbl Method. 

Solution ICI3 + Ij. 

Solution Ij + Cl,. 

Solution two to three 
days’ old. 

88*24 

88*66 

88-96 

88*93 

88-89 

. . . — 

— 

89-98t 

B9*01t 

— 

89-98t 

89*01t 


These experiments, as also a further number of determinations made with 
cotton-seed stearin, prove conclusively that iodine determinations made with Hiibl 
solution lead to correct results, provided that the Hiibl method is applied in a proper 
^ This lample cannot have been pure, it must have contained some moietnre. 

t In these experiments the subitanoe was made up to a known volume in the solvent, and aliquot parts 
of this were used ui the test. 
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mimner. This method has been described fully by me elsewhere, and 1 need not 
th^efoi;e refer to it here at any length. My conclusion that both methods yield 
practically identical results has since been fully corroborated by Wijs himself, who 
has shown the reason why different results were obtained by different observers when 
working with Hubl solution, altho^h individual observers working under exactly the 
same conditions obtained identical results. He has also proved experimentally 
that the time during which the Hiibl solution is allowed to act must not be chosen 
arbitrarily, and that it makes a considerable difference whether the blank test is 
done at the commencement or at the finish of the actual test ; and he has further 
shown that the Hiibl solution must have been allowed to stand one day before use, in 
order to attain a certain degree of stability, if 1 may so term it, and that this solution 
should not be allowed to act any longer than six or seven hours on the fat under 
examination* If these rules are adhered to, both solutions yield identical results. 

In conclusion, I wish to tender my best thanks to Dr. B. L. Peck for his valuable 
assistance in the preparation of this paper. 

Discussion. 

The Chaikman (Mr. Allen) said that he had met with glacial acetic acid which 
contained a considerable proportion of sulphurous acid. It was purified almost entirely 
by partially freezing it, and allowing the unfrozen portion to drain off. Obviously 
the presence of such an impurity in the acetic acid would very greatly reduce the 
figure obtained in the original iodine titration. 

Dr. Lewkowitsch said that, as has been done already by Wijs, great stress must 
be laid upon the importance of testing the glacial acetic acid, and ascertaining that it 
had no reducing effect upon permanganate. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALa 

FOODS AND DRUGS ANALYSIS. 

Volumetric Estimation of Alcohols, especially of Fusel Oil in Brandy. 
F. Adam. {Oesterr, Chem. Zeit,^ 1899, il, 241.) — This process depends on the fact 
that acetyl chloride dissolved in chloroform reacts with alcohols, forming neutral 
esters (acetates) ; so that 1 molecule of the chloride mixed with 1 molecule of a 
monovalent alcohol liberates 1 molecule of hydrochloric acid (equivalent to 1 molecule 
of alkali), while 1 molecule of acetyl chloride mixed with 1 molecule of water yields 

1 molecule of acetic acid and 1 molecule of hydrochloric acid (equivalent to 

2 molecules of alkali). A 250 c.c, flask is joined by a well-fltting cork to a 100 c.o. 
separating>fannel, cmd both are thoroughly dried. The aloohoUo liquid is placed in 
the flaskj 25 c.c. of a 5 per cent solution of acetyl chloride in chloroform are added, 
the funnel is put in posvtion with its cook closed and half filled with water. After 
standing two hoursi a set of Yarrentrapp's bulbs charged with water (to retain any 
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Scaping hydrochlorio aqid vapours) is oonneoted with the top of the funnel, the stopeook 
is cautiously opened, and the water is allowed to descend into the flask. When the 
excess of chloride is decomposed, the sslxture of chloroform and water with the water 
from the bulbs is titrated with normal alkali and phenolphthalein. In the meantime, 
the same volume of acetyl chloride solution (25 o.o.) is treated with 100 c.c. of water 
and titrated similarly, the difference between the two tests multiplied by the molecular 
weight of the alcohol giving the amount of the latter. Blank experiments on pure 
amylic alcohol show fairly satisfactory results. 

To separate the fusel oil from the ethylic alcohol in brandy, the sample is 
diluted till its strength is about 20 per cent, by volume. It is shaken rapidly with 
exactly 25 c.c. of specially purified chloroform, the solvent run off, and a second 
25 c.c. employed as before. The 50 c.c. of extract are agitated three times with 
100 c.c. (each) of water, allowed to settle thoroughly, finally dried with anhydrous 
calcium sulphate, and filtered. Thirty-five c.c. of the chloroform are then examined 
as above. The chloroform should he purified by warming over acetyl chloride, 
followed by washing with alkaline water, and distillation over calcium chloride. An 
allowance of 0*3 c.c. of normal alkali must be made for the above quantities of brandy, 
etc., even in the absence of fusel oil, and this figure is to be deducted from the 
difference between the two titrations. The examples show a maximum error of 
0’0072 gramme (mean 0*0031) in estimating from 0*03 to 0*3 gramme of amylic 
alcohol. 

In an experiment in which 0*1992 gramme of amylic alcohol and 0*133 gramme 
of essential oil of caraway had been added to 200 c.c. of brandy, after distillation 
over potassium hydroxide, 0*198 of amylic alcohol was found. Evidently the addition 
of an essential oil of this class does not interfere with the determination, its phenol- 
like constituents and the acids combined therewith, are retained by the alkali. In 
the case of the esters of the higher alcohols of the fatty series, obviously the reverse 
would hold ; but if the distillation over alkali were omitted, then these esters would 
exercise no disturbing action. 

Experiments with absolute ethylic alcohol give errors ranging from -0*0086 
to -1-0 0176 gramme in dealing with 0*228 to 0*346 gramme. Phenol cannot be deter- 
mined in this manner ; but other alcohols and mixtures thereof, or mixtures of alcohols 
with other bodies, should be amenable to the treatment, provided they are soluble in 
chloroform. In such cases the quantity of acetic acid neutralized may be expressed 
as a percentage of the alcohol or ethereal oil, and termed the “ alcohol number.** 

The acetyl chloride solution should not be used till it has been kept one or two 
days, in order to give the water, alcohol, and hydrochloric acid opportunity to deposit 
or escape ; after that it alters less in strength than might be imagined. F. H. L. 


Detection of Liquorice in Wine. G, Morpurgo. (Oesterr. Chem. Zeit., 1899, 
ii., 361.) — When a normal wine is treated with magnesia in the cold no ammonia is 
given off, but if the sample has been mixed with liquorice, at least in such proportion 
as will increase appreciably the amount of extract, ammonia is evolved distinctly. 
Two grammes of magnesium hydroxide and 25 c.c. of wine are placed in a ld0^o.c. flask 



THE ANALYST. 


261 


closed with a cork, from which is suspended a moist strip of red litmus-paper. If 
the litmus remains unchanged for ten minutes liquorice is practically absent. Several 
samples of Malaga evolved ammonia, but these were of unknown origin; three 
specimens from a firm of good repute yielded none. Some samples of Turkish wine 
with a high content of extract also gave a blue coloration in half an hour ; but all the 
other varieties of wine examined by the author liberated no ammonia, whereas the 
addition of 0*50 gramme of liquorice per litre determined a reaction in two minutes. 

In doubtful cases, or where greater certainty is required, the glycyrrhizin must 
be tested for. 100 to 250 c.c. (according to the proportion of extractive matter) of the 
wine are mixed with powdered glass, evaporated, preferably on the water-bath, to a 
syrup, and strongly acidified with citric acid ; the mass is rubbed down with alcohol, 
the solution filtered, and the residue extracted twice again. The filtrates are 
concentrated to a syrup and treated with 20 c.c. of alcohol and 50 c.c. of ether. 
After standing some time, the presence of liquorice is demonstrated by a brown 
deposit or skin which adheres strongly to the vessel. The liquid is poured off, the 
flaisk dried on the water-bath, and the mass dissolved in a little water. On adding 
ammonia it becomes greenish-brown, and after evaporation exhibits the characteristic 
taste and odour. A wine rich in extract and colouring matter may also leave a 
similar residue, but in this case it tastes harsh, and not sweet. If the aqueous 
solution is diluted with more water before introducing the ammonia, it becomes 
turbid if much liquorice is present ; further dilution and gentle warming make the 
glycyrrhizin to cohere into a black resin-like mass, while the wine substances remain 
dissolved. To exclude the presence of dulcin or saccharin, the ethereal liquid poured 
away from the residue is evaporated, the solid matter is dissolved in water, mixed 
with a few drops of basic lead acetate, and evaporated again. When taken up in 
dcohol and the solution filtered, a colourless filtrate should result, evaporating 
without appreciable residue. If a residue be left, it should be examined for dulcin 
and saccharin according to the usual methods. F. H. L. 


The Composition and Analysis of Chicory. J. Wolff. {Ann, de Chini, AnaLy 
1899, iv., 157-162 and 1H7-193.) — Commercial chicory is the roasted product of the 
root of Ciclwrium intyhnSy which in the cultivated state the author found to weigh 
in the mean 325 grammes, whilst the root of wild-chicory from the outskirts of Paris 
weighed scarcely 30 grammes. 

Starch does not appear to be present in chicory, but there is a considerable 
proportion of inulin [6(C,jHj^,Or,) -h H^O], the percentage being almost identical in the 
cultivated and wild products. 

In the author’s opinion it is probable that the small quantities of reducing sugar 
noted by other observers in chicory consist of Isevulose derived from the inulin, and 
he considers it doubtful whether saccharose is a constituent. 

According to Lescoeur and Morelle, the specific rotatory power of inulin is [a]i, 

»~- 36 - 57 ‘. 

It can be obtained from the root by extracting it with hot water containing a 
little calcium carbonate to prevent a partial conversion into Itevulo^e, concentrating 
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tlie filtered liquid, aud precipitating the inulin with alcohol A small quantity of 
other substances is simultaneously extractedj including soluble proteids and a slight 
amount of synanthrose or Is&yulin, which has no action on polarized light, and which 
does not reduce Fehling's solution. On boiling with dilute acids synanthrose is con* 
verted into dextrose and lasvulose. 

In the analysis of green chicory 2*16 grammes of the freshly-pulped substance 
were mixed with 150 c.c. of water and a little calcium carbonate, and the liquid heated 
for two hours on the water-bath at 80* to 90* C., and finally brought to the boiling- 
point and left to cool. 

After the addition of 10 c.c. of a concentrated solution of basic lead acetate and 
an excess of a concentrated solution of sodium sulphate, the volume of the liquid was 
made up to 200 c c., and filtered. The reducing sugar was then determined by 
titration with Pehling*s solution and by the polarimeter. By heating 50 c.c. of the 
solution with 5 c.c. of hydrochloric acid at 69* to 70* for twenty minutes, the inulin 
was completely converted into Isevulose, which was determined polarimetrically and 
by titration with Fehling’s solution. The difference between the reducing sugar 
found before and after inversion gave the lavulose corresponding to the inulin (180 
of leevulose « 162 of inulin). 

The method employed by the author to determine the effect of roasting on the 
chicory was similar to that described above, and is best shown by an example. 
Seven grammes of the finely-divided substance (18 per cent, of water) gave a solution 
containing 17*1 per cent, of reducing substances before decolorization and 10*9 after 
deoolorization, the difference (6*2) being taken as caramels. The additional amount 
of reducing substances obtained after inversion corresponded to 7*2 per cent, of inulin. 

When inulin is heated at gradually increasing temperatures, it produces Icevo- 
rotatory products, which gradually give place to dextro-rotatory substances. When 
gently warmed it yields a small quantity of a gummy laovo-rotatory substance — pyrinu- 
Un. The effect of prolonged heating is to produce a very large proportion of pyrinu- 
lin and of dextrine (which do not reduce Fehling^s solution) at the expense of the 
reducing substances. 

In the subjoined table of the results of the analysis of different varieties of com- 
mercial chicory, the soluble matter was determined by extracting 2 grammes of the 
sample with a litre of boiling water, the extraction being repeated with more water 
until the extract was colourless. The residue was dried in the oven on a filter of 
known weight, and weighed, and from the result the soluble matter plus moisture 
was calculated. 

The water was estimated by exposing a weighed quantity of the crushed sub- 
stance in a vacuum over sulphuric acid for four or five days, and finally drying it at 
100* to 110* for twelve hours. 

The cellulose was determined directly on the substance by a method not men- 
tioned. 

For the estimation of the iron 10 grammes of the material were incinerated, the 
ash taken up with warm hydrochloric acid, and the solution diluted and filtered. A 
large excess of hydrochloric acid was added to the filtrate, and the iron titra^d in 
the boiling liquid by means of a solution of stannous chloride standardised on copper* 
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Analysis of Chicory, 


I 

Greah chicory (cul- i j 

tivated) ...i 79*2, l-ll. — 0-60 13-15 - ! -- 1*29 0-11 115; — 17-12 

The same dried 17-0 — ^ — — 5*3 47-51 — — — ! — — i — — 

The same roasted 16*0 2*75 — — 14*4 9*6 9*0 61*0 9*1 1*7 6*15 3*2 64*2 

Green chicory ' i j 

(wild) 80*4 — — 1-1 12-4 • — _ _ I | ^ i — 

Commercial I i 

chicory ...13*3 5-9 0*22 015 12*4 4*3 11*6 59*3 6*9 1-7 5*5 2*5 66*4 

„ „ ... 9-2 6*3 0-30 0*07 7*5 5*0 14*7i 54*3 13-2 — 6-0 2*4 1 68*0 

„ „ ...14-0 4*6 0*22 0*05 14-2 9*6 12 -Sj 65*9 6*5j 2*6 6*6 4*0 ' 65*5 

„ „ ...i 14*5 3*7 0*18 0-03 9*0 4*0 15-6| 61*3 11-1| 2*7 61 2*8 j 60*7 

„ „ ,.,10*7:8-6 0-17 0*29 12-4 6*6 12-3:; 59-8 8*5 2-3 6 3 3 6 ; 63*5 

C. A. M. 

On the Active Principle of Cayenne Pepper. K. Micko. (Zeit, fiir Unter- 

stLch, dcr Nahr, und Genussmittel, ii., 411.) — In a former paper {ZeiL fiir Untersuch. 
d&r Nahr. und> Genussmittel^ i., 818), the author published the results of an inquiry 
into the active principle of Capsictim anmiuni. He now shows that the same body — 
capsaicin (CjyH 2 ^jN 03 ) — is also the active principle of Capsicum fastigiatum. The 
melting-point of capsaicin from Capsicum anmmm was found to be 63*5® C., that from 
Capsicum fastigiatum 64'’ C. The reactions of the two bodies were identical *, both 
gave the characteristic vanilla-like odour on dissolving in alcohol, decomposing with 
platinum chloride and evaporating, and both showed the same crystalline form, 
coefficients of solubility and chemical composition. H. H. B. S. 

Determination of Digestible Nitrogenous Matter and Albuminoid Nitrogen 
in Foods and Feeding Stuffs. B. Sjollema. {Zeit. fiir Untersuch. dtr Nahr. und 
Genussmittel, ii., 413-417.) — Stutzer’s method for the determination of digestible 
albumin by the use of gastric juice has certain drawbacks. (1) The preparation of 
the fluid is unpleasant. (2) A fluid of sufBciently active properties cannot always be 
obtained, unless the stomachs of several pigs are used. (3) There is a difficulty in 
preparing fluid of uniform activity — a necessary requirement in making a long series 
of experiments. (4) Whenever a fresh fluid is prepared, it is necessary to determine 
the nitrogen contained therein, in order that the necessary correction may be made. 
These disadvantages may be overcome by substituting dry pepsin for Btutzer*s fluid. 
The pi-ocedure recommended is as follows: Two grammes of the substance under 
examination are digested with 430 c.c. of water, 1 gramme of pepsin, and 16 c.c. of 
10 per cent, hydrochloric acid, for forty-eight hours, at a temperature of 38* to 40® C., 
with frequent shaking. Three times during the digestion 11 c.c. of 10 per cent. 


« .3 

£ ° A ”§ 


o ! 0) d 

^1:11! II 
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hydrochloric acid are added — ^viz., at the expiration of sixteen, twenty-four, and 
forty hours respectively from the commencement. The fluid is then made up to 
600 o.c. The nitrogen is determined by Kjeldahrs method both in the insoluble 


residue as well as in the fluid. 

Comparative results by the two methods are given in 

the following table : 

Nitrogenona Matter 
DiMolved on 
Digesting with 

Difference. 

1 Nitrogenous Matter 

1 left ifndiasolved on 
Digesting with 

Difference. 

Description. 

OMtrio 
Fluid. 
Fer cent. 

j ArtiScial 

1 Pepsin. 

1 Per cent. 

Per cent. 

Gastric 
Fluid. 
Per cent. 

— 

1 Artificial 

1 Pepsin. 
Per cent. 

1 Per cent. 

Wheat 

10-20 

! 10-20 

0 

0*60 

100 

j +0*40 

Horse-beans... 

23-85 

24-15 

+ 0-30 

2-15 

1-90 

1 - 0-25 

Dried carrots 

4-70 

6-25 

+ 0-55 

i 0*95 

110 

i +0-15 

Earthnut cake 

47-86 

48-06 

+ 0-20 

1 1*65 

1*76 

+ 0-10 

Cotton-seed meal 

47-30 

47-55 

+ 0-25 

' 3*85 

3*65 

-0-30 

Linseed cake, L 

40-00* 

40-20* 

+ 0-20 

1 2-30 

, 2*30 

0 

„ » II. 

36-00* 

35-40* 

-0-60 

, 2-35 

2*45 

+ 0-10 

III. 

34-90* 

! 36-50* 

+ 0-60 

i 2-30 

2*20 

-0-10 

Dried potatoes 

6-35 

6-25 

-010 

0-85 

: 110 

i ’ +0-25 


A modification of Stutzer’s method for the determination of pure albumin is 
also proposed. In dealing with such substances as linseed cake, there is a difliculty 
in applying the copper method, owing to the slimy nature of the fluid obstructing 
the separation of the precipitate. The difficulty can be overcome by proceeding as 
follows : One gramme of substance is boiled with 60 c.c. of water, and, while boiling, 
50 c.c. of 95 per cent, alcohol are gradually added. Fifty c.c. of cold water, 2 drops 
of a cold- saturated solution of alum, and the necessary quantity of copper solution 
are then added, after which the process is continued in the usual way. The filtration 
is carried out by means of a porcelain funnel, with the help of a filter-pump. In 
the examples given, the results agree well with those obtained by Stutzer’s original 
method. H. H. B. S. 

The Determination of Morphine in Opium. C. Montemartini and 
D. Trasoiatti. (Gazzetta Chim, Ital,, 1899, xxix., 292-300.) — In a former com 
munication (Gazzetta Chim, Itah, xxvii., 302-335) the authors described a process of 
estimating morphine, which they termed the “ sodium chloride method.’^ In the 
present paper they reply to the criticisms of H. Thoms and of K. Dieterich {Ber, d, 
deut. Phann. Ge$,, viii., 124, 171), and point out that their directions were 
inaccurately translated into the German. A number of experiments are described 
to show that concordant results can readily be obtained, and finally the following 
outline of their process is given, including the modifications which their recent work 
has suggested. 

Ten grammes of the finely-powdered opium are dried at 100* G., and macerated 
at intervals for an hour with 90 to 100 c.c. of a 20 per cent, solution of sodium 

* Oaloulated upon the dry tubila&oe. 
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ehloriddi The supernatant liquid is filtered off, and the mass drained on the filter 
and again digested with about 60 c.o. of the same solution of sodium obloride. This 
digestion and filtration are repeated until the filtrate no longer gives any reaction 
with Prohde’s reagent. 

The combined extracts are evaporated to dryness on the water-bath and the 
residue dried in the oven, finely pulverized, and extracted with boiling absolute 
alcohol until morphine is no longer removed. The alcohol is evaporated from this 
extract and the residue mixed with 15 c.c. of water rendered slightly alkaline with 
ammonium hydroxide, so that the odour of ammonia is still perceptible after the 
liquid has stood for twenty-four hours in an exposed place with occasional agitation. 

The precipitate is collected on a weighed filter, washed, until the washings are 
colourless, with cold water previously , saturated with morphine, dried at 100* C., and 
weighed. It is then transferred to a stoppered funnel and washed with successive 
portions of chloroform or benzene until, on evaporating a few drops of the filtrate and 
adding hydrochloric acid and then sodium hydroxide, no turbidity results. The filter 
is then again dried at 100* C. and weighed. C. A. M. 


Estimation of Morphine in Opium. H. M. Gordin and A. B. Prescott. 

(iirc/i. P^m., 1899, ocxxxvii., 380; through Chem, Zeit, 1899, 234.) — Three 

grammes of opium are rubbed down with a few c.c. of a mixture composed of 6 vols. 
of strong ammonia, 6 vols. of alcohol, 10 vols. of chloroform, and 20 vols. of ether. 
More of the liquid is then added till the opium is flooded, the vessel is covered up,, 
-and put on one side for five or six hours. 10 or 20 grammes of powdered sodium 
chloride are next stirred in, and the basin is placed in a current of air (stirring at 
intervals) till the solvents have evaporated. The residue is put in a desiccator over- 
night, the lumps are broken up, and the powder is brought into a percolator, rinsing 
out the vessel with common salt. The mass is then extracted very slowly with 
benzene so long as 10 drops of the liquid after evaporation and acidification yield a 
turbidity with 2 or 3 drops of Wagner’s reagent. When all the opium bases excepting 
the morphine are thus shown to be dissolved, the solid matter is extracted with a 
mixture of 5 vols. of chloroform and 1 of alcohol until all the morphine is dissolved 
(using Wagner’s test again). The solution is collected in a flat basin, the solvents 
are volatilised in a current of air, the residue is rubbed up with 50 c.c. of ^ sulphuric 
acid, and brought into a graduated cylinder with the aid of water, where it is finally 
diluted to 90 c.c. 75 c.c. of this liquid (equal to 2*5 grammes of opium) are mixed 
with 35 c.c. of . 2 Xf potassium hydroxide, and the excess of alkali is titrated with 
equivalent acid, using methyl orange paper as indicator. The volume of ^ acid 
absorbed by the alkaloid is calculated into morphine by multiplying by 

100 

(00142 X5j.g) = 0 568. p L. 


Deteotioa and Bstimation of Ergot in Ueal. F. Muaaet. {Pharm. C. H., 
1899, xl., 353 ; through Chem. Zeit. Bep., 1899, 190.) — A mixture of chloroform and 
alcohol (about 10 : 1) is prepared having a specific gravity 1'435. Eive grammes 
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of title sample are shaken with 60 o.c. of the liquid, and the whole is allowed to settle 
In a veartioal tube; the meal sinks, the ergot and a few scales float. The floating 
^^articles and 2 or 3 o.o. of the solution are brought into another tube, mixed with 
the similar product from a second 5 grammes, and treated with alcohol till everything 
sinks. The liquid is poured away, the deposit placed on a microscope slide, and 
examined in xylene with a power of 800 diameters. The sclerotia appear as dark 
or almost black bodies ; and when examined by reflected light they appear yellow 
mth a tinge of green, thus being distinguishable from other opaque substances. 

With the object of estimating the proportion of ergot, the author determines 
the comutine, and calculates it according to the ratio 0*2 : 100. An amount of meal 
corresponding to 200 grammes of the dry material is spread out in a basin and placed 
for two hours under a bell jar, which also covers a small vessel containing ammonia. 
It is next shaken for an hour with 200 c.c. of ether, placed in a percolator, and 
treated with the same solvent till 450 c.c. have passed through. The ether is 
repeatedly extracted with 30 c.c. of 0*5 per cent, hydrochloric acid; the aqueous 
liquid is made alkaline with ammonia and extracted with ether, this treatment with 
ether being repeated several times. The final ethereal liquids are divided into 
two portions. The residue of one is moistened with 5 drops of strong sulphuric acid, 
and stirred with a rod moistened with ferric chloride, which gives a visible reaction 
with O'l milligramme of comutine. The other half is extracted with hydrochloric 
acid ; the ether dissolved by the liquid is evaporated, the aqueous solution diluted 
to 50 c.c., and mixed with 3 drops of potassium mercuric iodide. If only a faint 
turbidity is produced, the meal contains less than 0*1 per cent, of ergot. A strong 
turbidity is matched colorimetrically by tests with 50 c.c. of 0*5 per cent, hydrochloric 
acid and 3 drops of the double iodide containing from 0*3 to 0*5 milligramme of 
comutine. F. H. Ij. 


TOXICOLOGICAL ANALYSIS. 

Hotes on the Guaiaoum Beaotion for the Detection of Blood. E. Sohaer. 
(Amer, Joum. Pharm,^ 1899, Ixxi., 361-370.) — From the author’s experiments the 
following appears to be the most simple and reliable method of applying this test for 
the detection of blood in stains : The coloured spots are first moistened with acetic 
acid, and then extracted either with a 70 per cent, chloral hydrate solution, or directly 
with a 1 per cent, solution of guaiacum in chloral hydrate (70-75 per cent.). In the 
.former case, which the author regards as preferable, an equal volume of the guaiacum 
chloral solution is added to the extract. This process has the advantage that if the 
stain happened to contain nitrites, the nitrous acid liberated by the acetic acid would 
give an immediate blue coloration with the guaiaconic acid of the guaiacum. Moreover, 
if the chloral hydrate extract contain only blood, the addition of the guaiaoum solution 
to it will give a pale brown mixture, well adapted for obtaining a decisive zone 
reaction indicating the presence of hematin. This is tested for by pouring a layer of 
Hiinefeld’s turpentine solution, or of a solution of hydrogen peroxide, wliioh hiks been 
proved to give no reaction with guaiaoum, on the surface of the mixed liquid, when 
an intense blue will be formed at the junction of the liquids. 
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A suitable Hiinefeld’s solution may be prepared by mixing 15 o.c. of turpeEDiine 
oil which has been exposed for some time to the light and air^ and which does, mot 
change directly to blue in the guaiacum tincture, or 15 c.c. of a 3 to 5 per cent, solutioii 
of hydrogen peroxide, free from acids, with 25 c.c. of alcohol, 5 c.c. of chloroform, 
and 1^5 c.c. of glacial acetic acid. 

In oases of very small stains, it is advisable to digest them in a flat porcelain 
dish with strong chloral hydrate solution, after first moistening them with acetic 
acid, and after thirty minutes’ contact to pour on to the digested mass a corre- 
spondingly small quantity of the chloral hydrate solution of guaiacum, and when 
thoroughly mixed to add a few drops of the oxidizing reagent. 

The author has found that very old blood-stains may be identified in this way, 
provided that a sensitive solution of the guaiacum prepared from quite fresh resin he 
used, and that the Hiinefeld’s solution, or solution of hydrogen peroxide, do not 
themselves give any coloration with guaiacum. 

The zone coloration as thus obtained is much more stable than that obtained in 
the older methods, owing to the fact that its formation is progressive. 

With regard to the possibility of confusing the blood reaction with the blue 
coloration given by the numerous compounds which directly colour the guaiacum 
resin, such as free halogens, permanganic acid, ferric and cupric salts, quinone, etc., 
the author remarks that in their presence the guaiacum tincture would at ome become 
blue before the addition of Hiinefeld’s solution. In the case of other substances, 
however, such as white blood cells, and pus cells, and animal and vegetable enzymes, 
a false interpretation of the guaiacum blue reaction might be made. But the author 
has found that the “oxygen-transferring*’ power of the enzymes is destroyed or 
greatly weakened at 100'' C., or by contact with dilute hydrocyanic acid. So that if 
the stain contained substances of the nature of enzymes instead of the constituents 
of blood, it will cease to give the guaiacum reaction after a short digestion on the hot- 
water bath, and a control experiment with hydrocyanic acid will give essentially 
negative results. 

It is stated in conclusion that guaiaconic acid, as employed by Doebner {Archiv, 
d. Pliarm.f 1897), gives a specially pure blue coloration when dissolved in 200 to 500 
parts of chloral hydrate, and when the reaction is observed in a test-tube as a zone 
reaction. 0. A. M. 


ORGANIC ANALYSIS. 

A Colour Beaotiou for Vinyl Alcohol. E. Bimini. {Gazzetia Chim, Ital.^ 
1899, xxix., 390-93.) — In the course of an examination of various methods of esti- 
mating fat in milk and cheese, the author obtained a violet coloration in Bondzynski’s 
method, which is based on the Werner- Schmidt process (c/. Seyler, Analyst, xx., 156). 

This coloration was readily obtained by shaking a small quantity of cheese m a 
test-tube with hydrochloric acid (specific gravity 1 *19) so as to dissolve the casein,, 
adding a few dro^ of ether, again shaking and gently heating. 

Having found that with pure ether recently distilled with lime no reaction was 
obtamed, the author made a number of experiments with substances which 
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pditoibly be present as impurities, such as methyl, ethyl, and amyl alcohols, aldehyde, 
furfural, formic, acetic, sulphurous, and ethyl sulphuric acids, and acetone, but in 
each case the results were negative. 

Poleck and Thiimmel have found that commercial ether invariably contains 
traces of hydrogen peroxide and of vinyl alcohol and the latter 

substance was found to be the cause of the reaction. It can be detected by adding 
mercury oxychloride to the ether, which gives a white precipitate of mercury vinyl 
oxychloride By distilling the ether over alkali this impurity is eliminated, and no 
coloration is given by the distillate in the Werner- Schmidt method. 

Two theories are suggested to explain the formation of vinyl alcohol in ether. 
According to Schaer, it is due to the slow oxidation of the ether by the air, as in the 
equation 

(CH3CH2), : 0 + 03 = (CH^ : CH-0H)2 + (OH)^, 

while, according to Bichardson, the atmospheric oxygen, assisted by light, acts upon 
the moisture in the ether, forming hydrogen peroxide, and this in turn may oxidize 
the ether with the formation of vinyl alcohol. 

The substance in the cheese taking part in the reaction was attributed to the 
casein or its decomposition products. Peptones were found to give a marked 
coloration, but if the decomposition of the proteid molecule had proceeded as far as 
the formation of amido-compounds or of phenols there was no reaction. 

In the author*s opinion these observations throw light upon Liebermann’s 
reaction, according to which certain proteid bodies, when washed with alcohol and 
cold ether and heated with concentrated hydrochloric acid (119 specific gravity), give 
a violet coloration. As he obtained Liebermann's coloration when ordinary com- 
mercial ether was used, but not with purified ether, he considers that there can be 
no doubt that the reaction is due to the presence of traces of vinyl alcohol in the 
ether. C. A. M. 

A Beaotion for Ketones. Gillet and Hairs. {BtdL de VAss. beige, 1899, xiii., 
170.) — On adding a large excess of Nessler’s reagent to an aqueous solution of 
dimethylketone, a lemon-yellow crystalline precipitate is formed after a few moments. 
This reaction is also given by all the other ketones examined by the authors. It is 
extremely sensitive, detecting the presence of one drop of acetone in a litre of water, 
but in the presence of a large proportion of acetone the precipitate is not formed. 

The compounds formed appear to be analogous to those obtained with Denig^' 
mercuric reagent (Analyst, this vol., p. 93). C. A. M. 


A Colour Beaotion of the Benzoyl Compounds. G. Denig4s. (Bull, Soc, 
Pheurm, Bordeemx, March, 1899; through Ann, de Ghim, anal,, 1899, iv., 199, 200.) — 
The reagent (1 c.c. of 30 per cent, formaldehyde in 60 c.c. of sulphuric acid) used by 
the author for the differentiation of different polyphenols (Bull, Soc, Pha/rm, Bordeaux, 
1898, 241) can also be used for the detection of the benzoyl radicle (C^HgCO) in 
organic compounds. On warming a trace of the substance with 2 or 3 0.0. of this 
reagent in a tube containing a thermometer, a reddish-brown colour appears at about 
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120** G., and the liquid shows a large but not well-defined absorption-band in the 
green part of the spectrum. 

This coloration is readily given by benzoyl chloride, benzoic acid, benzoyl acetic 
anhydride, benzamide, hippuric acid, and cocaine. 

The same colour is produced by other compounds, but at temperatures other 
than 120*’ C. Thus, phenol, polyphenols and the opium alkaloids react in the cold, 
whilst salicylic compounds are coloured below 100“ C. 

The presence of the benzoyl group may be masked if the other groups of the 
compound give the reaction below 120“ C., as is the case, for example, with benz- 
aldehyde. C. A. M. 

A New Method of Bstimating* Hydrazine. E. Bimini. {Gazzetta Chim, 
ItaL, 1899, xxix., 265-269.) — This is based on the reduction of iodic acid by the 
hydrazine and the titration of the unreduced acid with thiosulphate after elimination 
of the free iodine. 

The reaction takes place in accordance with the equation 
3N2H4 + 2HIO3 = 3N + 6H2O + 2HI. 

The solution of the hydrazine salt is mixed with an excess of a solution of 
potassium iodate of known strength, and the liquid heated over a direct fiame until 
the whole of the liberated iodine is expelled and the solution becomes colourless. It 
is then cooled, acidified with sulphuric acid, and titrated with decinormal thiosulphate. 

It is stated that bromates are also reduced by hydrazine, but only on heating, 
while chlorates are not attacked. 

The author has observed similar reactions in the case of hydroxylamine, phenyl- 
hydrazine, and semicarbazide, and is studying the applicability of his method to the 
determination of those compounds. C. A. M. 


The Determination of the Dropping.point of Ceresin and Paraffin. 
Finkener. {Mittheiluiigen wus, d, KonigL Techn. Versuchsanstalt^ 1899, vii., 100-108.) 
— On warming a mixture of chemically pure substances of different melting-points 
which have no chemical action upon one another except solvent action, the temperature 
remains almost constant about the melting-point of the lower melting constituent 
until this has ceased to dissolve the more solid constituent, and then rapidly rises. 

As it is difficult in such cases to determine the exact melting-point, the author 
considers that the best method of determining the temperature at which the sub- 
stance chahges its state of aggregation is by taking its dropping-point under constant 
conditions. 

He has therefore laid down the following conditions for the guidance of the 
Customs authorities in determining the dropping-point of ceresin and paraffin : The 
dropping-point is the temperature at which a drop of the substance under examina- 
tion falls from the end of a glass rod 3 millimetres in diameter when slowly heated 
in a test-tube 260 millimetres long and 30 millimetres wide. The test-tube is 
immersed to four-fifths of its depth in water, the temperature of which is meed 
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4i|>out 1* C. per minute, and the thermonaeter is placed beside the rod in such a 
manner that its bulb is the same distance (about 30 millimetres) from the bottom of 
the tube. 

In order to insure uniformity in the size of the drops, the substance is melted 
on the water-bath and the glass rod dipped into it to a depth of 10 millimetres, so 
that on solidification the adherent drop forms a hemisphere on the end of the rod. 

In conclusion the author gives tables of the results of parallel determination of 
the dropping-point of a sample of ceresin, which tend to show that slight variations 
in the conditions, such as having the test-tube 26 millimetres wide instead of 
SO millimetres, and having the thermometer in different positions in the tube, do not 
cause any considerable deviation. 

A variation in the rate at which the temperature of the water is raised slightly 
lowers the dropping-point, as is shown in the following results : 


Per Minute. 

a 

rc. 

1 5“ C. 

2 0 


75-1 

75*0 

74-6 

741 


74*7 

74*8 

74-H 

74*5 


75-0 

75*1 

74 -H 

74*8 


74-8 

74*7 

74 ■« 

74*3 

Mean 

.. 74-9 

74*9 

74 0 

74-3 


The author states that his results were confirmed with other samples of ceresin 
and paraffin. C. A. M. 


On the New Method of Examining Ceresin used by the German Customs. 
D. Holde. {Mitiheilungen mis, d. Konigl, Techn, Versuchsanstalty 1B99, vii., 108-108.) 
— In order to distinguish ceresin from mixtures of ceresin and paraffin, the Custom 
House officials are directed to take the dropping-point of the sample in question 
(see preceding abstract). If this be 66“ C., or higher, they may conclude that the 
substance is ceresin derived from ozokerite ; whilst if it be lower than 06*^ C,, the 
sample must be regarded as a mixture of ceresin and paraffin. 

In criticising these directions the author points out that mistakes may readily 
be made by relying on the dropping-point as a conclusive test. Thus, mixtures of 
paraffin and ceresin can be prepared with dropping-points considerably higher than 
66° C. Moreover, mixtures of pure ceresin and carnauba wax may “drop** far 
above that temperature, and the presence of paraffin in the mixture has but little 
infiuence in counteracting the effect of the carnauba wax. Tbon there are pure 
paraffins whioh melt above 66° €., as, for instance, some from Boghead coal, which 
in the author's experiments did not melt below 80° C., and others from Halle which 
had dropping-points of 65*7° C. and 66’4° C. Finally, it is possible to prepare from 
crude ozokerite of poor quality pure specimens of ceresin which thems^ves melt far 
below 66° C. These points are illustrated in a series of tabular results. 

As regards the method of determining the dropping-point, the author remarks 
that a number of precautions are necessary if concordant results are to be obtained. 
Thus, if too much ceresin be attached to the end of the xod, the substance will dr(q» 
too soon. On the other hand, if there he too little, the eubstanee leay be heated far 



TfiB ANALIST. 271 

aboVe its melting-poim without fallings In order to avoid the necessity of making a 
large number of determinations, he recommends in preparing the drop, dipping the 
rod twice in the melted substance, and allowing the adhering material to cool to the 
temperature of the room before the second dipping. 

It is further shown that the shape of the bulb of the thermometer and the 
distance of the mercury from the sides of the tube have more or less influence on 
the results, and it is therefore advisable to invariably use a thermometer with a 
cylindrical bulb about 5 millimetres in diameter, and to fix both the glass rod and 
the thermometer at a distance of about 10 millimetres from the sides of the tube by 
means of a cork support above them. G. A. M. 


The Detection and Estimation of Traces of Iodine in Organic Substances. 
F. Bourcet. {Bull, Soc. Chim,, 1899, xxi., 554-566.) — The finely divided substance is 
fused with potassium hydroxide in a nickel basin. The fused mass is extracted with 
boiling water, and the solution thus obtained concentrated to half its volume. Dilute 
sulphuric acid (1 : 5) is then added to the cold liquid, care being taken to avoid 
heating. When neutral, the solution is again rendered alkaline with potassium 
hydroxide, and gradually mixed with half its volume of 95 per cent, alcohol. 

The greater part of the potassium sulphate is precipitated, and is filtered ofl and 
washed with 30 per cent, alcohol. The filtrate is evaporated to a third of its original 
volume, and a fresh quantity of 90 per cent, alcohol added to it when cold. This 
precipitates a further amount of potassium sulphate, which is removed and washed 
as before. By repeating the concentration of the filtrates and precipitation with 
alcohol several times, the iodine is obtained in the alkaline liquids free from all 
potassium sulphate. 

The filtrates are evaporated to dryness, and the residue slightly ignited, to 
destroy any residual organic matter. The residue is taken up in as small a quantity 
of hot water as possible, filtered, and a few c.c. tested for iodine by means of nitrous 
acid and carbon disulphide. 

A table is given showing the amount of iodine per kilogramme determined by 
this method in various kinds of edible fish. The results vary from 0*2 milligramme 
in the fresh ray to 1*9 milligramme in the mussel and 2*0 milligrammes in the 
herring. C. A. M. 

A. S. Shuttleworth’s Method of determining Ash in Organic Substances 
B. Tollens. (/. Lafidtoirthsch,^ 1899, xlvii., 173; through Gliem, Zeit, Bep.^ 1899, 
206.)— When vegetable or animal bodies are ignited, there is always a liability that 
the temperature may rise too high, and the ash sinter or fuse. In this case some of 
the silica may combine with the bases to form silicates insoluble in hydrochloric acid, 
80 that when the ash is attacked with acid part may be left undissolved, and the 
percentage of silica” appear higher than it should. To prevent this danger, 
Shuttleworth treats 5 or 6 grammes of the material to be incinerated with 20 c.c. 
of a 1 per cent, solutkm of calcium acetate and a sufficiency of water to motsten 
it thosonghly, then dries the mixture and ignites it. The calciitm acetate not 
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midairs the mass more rehraotory^ but also hastens the oombustion. The reagent, 
which must obviously be pure, is best prepared from marble and hydrochloric acid, 
removing the iron, precipitating the calcium as oxalate, washing, igniting in a muf9e, 
and dissolving the residue in dilute acetic acid to the above-mentioned strength. 

Shuttleworth has also designed an apparatus for the ignition of organic matter 
in which loss of chlorides by volatilization is avoided, and which allows the ash of 
such substances as straw to be determined in less than four hours ; but the furnace 
is not described in the German abstract. F. H. L. 

The Determination of Sulphur in Bussian Petroleum. G. Filiti. (Bull. Soc. 
Ohim., 1899, xxi., 338-341.) — The method here described is an application of that 
employed by Langbein for the estimation of sulphur in saccharin, and consists in 
oxidizing the substance in a calorimetric bomb in the presence of oxygen and a little 
water (Analyst, xxi., 264). 

The advantage claimed for this method over that of Carius are that it is possible 
to use a quantity 20 times as great for the estimation, and that the products of the 
combustion contain not more than traces of nitric acid, while the results are said to 
be exceedingly accurate. 

The process also appears to be suitable for the estimation of phosphorus and 
halogens in volatile organic compounds. C. A. M. 


The Determination of Total Sulphur in Coal. U. Antony and A. Luoohesi. 
(Gazzetta Chim. Ital.^ 1899, xxix., 181-184.) — The following modification of Eschka’s 
method (Analyst, xiii,, 17, 192) is recommended as giving accurate results in a much 
shorter time. One gramme of the finely-powdered coal is intimately mixed in a 
platinum crucible with an oxidizing mixture, consisting of manganese dioxide, 
4 grammes ; potassium permanganate, 1 gramme ; and sodium carbonate, 2 grammes. 
A thin layer of the oxidizing mixture is placed on the top, and the crucible heated 
for thirty minutes, at first gently, and finally till its bottom is of a red heat. 

When cold the oxidized mass is transferred to a beaker containing 40 to 50 c.c. 
of water, the liquid boiled after the addition of nitric acid, filtered, and the sulphuric 
acid precipitated with barium chloride in the usual manner. 

As manganese dioxide often contains sulphur, a blank determination with that to 
be used is advisable. 

In the analyses of four samples of coal by this method, and by Eschka’s, the 
results agreed closely. 

Closely concordant results were also given by the two methods in the analysis of 
a sample of coal, to which had been added a considerable proportion of free sulphur, 
combined sulphur (pyrites), and organic sulphur (thiourea). 0. A. M. 


Beaotiotts distin^shing between the Produota of Peptic and Pancreatic 
Digestion. V. Harlay. {Journ. Pharm. Chvm., 1899, ix,, 468-470.) — The juice of 
Buasula deUca contains a tyrosinase, which behaves differently with the products of 



THE ANALYST. 


278 


peptic and af pancreatic digestion. With the latter it gives a red coloration, which 
subsoiquently becomes black, while with the former it produces a red colour, which 
changes to green after some time. On treating this green liquid with a few drops of 
a solution of an alkali it is changed to bright red, the green colour being again 
restored on acidification. The final brownish-black colour given by pancreatic 
prodncts does not change on the addition of an alkali. 

Aliother distinguishing reaction is that given by bromine water. On adding to 
5 c.c. of the solution containing the products of the pancreatic digestion of albumin 
or fibrin several drops of a saturated aqueous solution of bromine, there results a 
reddish-yellow precipitate, which dissolves on shaking, forming a reddish-coloured 
solution. This reaction is only obtained on adding the bromine little by little, and if 
too much be added a yellow precipitate 4s formed, which gradually changes to red and 
finally to dark violet. The presence of 1 per cent, of hydrochloric acid does not 
interfere with the reaction. 

With the products of peptic digestion, the red coloration is not observed either 
in the acid solution or in the liquid neutralized with calcium carbonate. In the 
former case, bromine water does not give any yellow coloration unless it be added in 
excess, when a yellow precipitate is formed, which remains unaltered for a long time. 
Added to the neutralized solution, the reagent gives a slight turbidity, with a very 
faint violet coloration, whilst if it be added in excess, there is a yellow precipitate. 

C. A. M. 


An Electrolytic Method of Determining Nitrogen in Organic Substances. 
C. C. Budde and C. V. Schou. {Zeit. mal Chenu, 1899, xxxviii., 344-48.) — The 
application of electrolysis to the estimation of nitrogen has been found by the 
authors to have considerable advantages over the usual methods of 
estimation. In their experiments they have made use of the apparatus 
shown in the accompanying figure. Thie consists of a round^bottomed 
flask, the bulb of which is made as small as possible, and, as a rule, 
contains not more than 50 c.c., although with substances which froth 
much it may be as large as 100 o.c. The neck of the flf^sk is about 
2 centimetres in diameter, and there is an extension in the bottom. A, 
holding about 10 c.c. The weighed substance is placed in this, and 
well mixed with 4 c.c. of fuming sulphuric acid and 8 c.c. of the 
ordinary concentrated acid, after which the electrodes are introduced. 

The anode consists of a cylinder of platinum foil, a (about 
0*1 millimetre thick, 60 millimetres wide, and 30 millimetres long), to 
the longest side of which is attached a platinum wire about 5 milli- 
metres in length. The cathode, k, is a thick platinum wire about 
18 millimetres long and 1 millimetre thick, which is fused on to a finer 
wire and then hammered out flat. Each of the thin platinum wires 
is fused into the end of one of the glass tubes, g, in which are inserted 
the copper wires, c; and the contact is completed by means of mercury. 

The tubes are connected preferably by means of one of the glass 
Skttachments, 5, fuc^d on to each of them. When the electrodes are introduced these 
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aitachmentl^ redt on the edge of the flask. Oh eompldtiog the oirooit and ooxmeetstig 
the copper wires with the poles of a battery of 8 volts, the strength of the eurtent 
rises in a short time to 10 amperes, and the liquid beoorbes v^y hot. After about 
forty-flve minutes the liquid is as a rule quite colourless, while in naost cases about 
half the acid has been evaporated or decomposed. 

When cool the liquid is distilled with alkali and the ammonia determined in the 
usual manner. 


The following table gives the results of the determination of nitrogen in various 
classes of organic nitrogenous substances : 


Substance. 

Strychnine 
Morphine 
Caffeine 
Acetanilide 
Diphenylamine 
Asparagine 
Quinolin tartrate 
Egg albumin . . . 

Cocoa 

Uric acid 


ELRCrtROtYTIC 

Method. 

Nitrogen, per cent. 

... 8-83 

... 4-70 

... 28*72 
... 10-34 

... 8*48 

... 18*66 
... 4*63 

... 12-55 
... 3*33 

... 32*78 


Theoretical. 
Nitrogen, ^er cent. 

4*62 

28*86 

10*37 

8*28 

18*66 

4*25 


33*33 


It is essential to use a mixture of the fuming and ordinary acids, or the results 
will be too low, as is shown by a series of determinations. The apparatus here 
described can be obtained from Max Kaehler and Martini, Berlin. C. A. M. 


INORGANIC ANALYSIS. 

Estimation of Mercury in Urine by Amalgamation. Sohumaoher and 
W. L. Jung. (Arch. exjperiinenU Pathol., 1899, xlii., 138; through Chem. Zeit. Rep. 
1899, 205.) — Jolles’ process for estimating mercury in urine does not give exact 
results because the amalgamation is not quantitative, unless the gold is employed in 
a very fine state of subdivision. To bring it into this form, fibres of carefully* 
purified asbestos are well soaked in an almost neutral solution of gold chloride 
(prepared from the pure metal, and freed from excess of acids), and the salt is reduced 
by ignition in hydrogen. This gold*asbestoB is used as a filter, and removes the 
whole of the mercury. Mercury precipitated by means of stannous chloride from 
urine which has been decomposed by treatment with hydrochloric acid and potassium 
chlorate still retains organic matter ; therefore to obtain it in a form fit U>r amalgama* 
tion the whole process must be repeated a second time. F. H. Ia 

On the Determination of Potassium as Potassium Platinum Chloride. 
P. Bolm. (Zeit. anal. Chem., 1899, xxxviii., 348-350.) — The following modification 
of a prccess used for a long time past in the laboratory of Eresenius is reoomnsended 
by the author. The solution of platinum chloride used for the preeipitatian is 
diluted to such an extent that the precipitate is only formed on evaposatiag the 
liquid. The precipitate is collected on a filter previously treated with hot wates and 
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aieohdi, and is washed with 96 per cent, alcohol. After drying off the alcohol, the 
platinum salt is dissolved off the filter in hot water, evaporated in a glass basin on 
the weter-bath, and dried to constant weight at ISO** C. 

After this the precipitate may be reduced to metallic platinum by Sonstadt’s 
method, which consists in dissolving the residue in a little hot water and decom- 
posing it with mercury on the water-bath until the supernatant liquid is clear. The 
weighb of the platinum, multiplied by the factor 2 494, gives the amount of tiie 
original potassium platinum chloride. 

The subjoined table gives the results of comparative determinations by these 
methods and by the more tedious one, in which the precipitate is weighed on the 
dried filter-paper : 


Weighed on the Filter>paper, 
K^CL gramn 

0*0940 


0*2861 

0*1279 


W^hed hi Glass Basin, 
]^Pt04 grammes. 

0*0936 

0*2855 

0*1276 


Weighed as Platinum, 
K2ptGL grammes. 

0*0936 

0*2861 

0*1272 


C. A. M. 


Estimation of Calcium Carbonate in Soil. A. Stutser and R Hartleb. {Zeits, 
angeu\ Chem,^ 1899, 448.) — This process has been designed to meet the requirements of 
agricultural laboratories, and to answer the question whether a particular soil would be 
improved by dressing with chalk or marl. The ordinary test of noting any efferves- 
^ cence on addition of acid is only trustworthy when sufficient chalk is present to leave 
no doubt on the point ; and the regular methods of determining carbon dioxide by 
absorption are too tedious and costly for frequent employment. The process depends 
on the fact that calcium (or magnesium) carbonate is decomposed by boiling with a 
large excess (10 parts by weight) of an ammonium salt, evolving the quantitative 
proportion of ammonium carbonate which can be absorbed in standard acid. From 
5 to 20 grammes of the sample are boiled with ammonium chloride and 200 c.c. of 
water for forty-five minutes in a flask of Jena glass, a blank experiment being made 
simultaneously in a flask of exactly the same material and with the same description 
of receiver. The examples quoted show a satisfactory agreement with the ordinary 
methods of analysis. 

In the case of (tropical) soils containing much iron, some of which may exist as 
carbonate, the disturbing influence of this constituent may be eliminated by boiling 
the earth with water alone for half an hour so as to decompose the ferrous carbonate, 
then cooling, adding the ammonium chloride, and proceeding as before, ^re the 
new process has an industrial advantage ; for the absorption methods determine all 
the carbon dioxide, including that of the ferrous carbonate, whereas by volatilization 
as now described only the normal carbonates of calcium and magnesium are returned, 
which are precisely the substances of interest to the agriculturist. F. H. L. 


Estimation of Carbonates in Soil. A. Kayer. {Latidw. VermohBsUt 1899, 
li., 341 ; through Ohem. ZeiU Bep»^ 1899, 205.) — The author states that a mixture 
of 1 part of ** acetic acid ” with 2 parts of water leaves ferrous carbonate practically 
nnattacked ; therefore the useful calcium carbonate, as distinguished from the useless 






nifty be estiEoatod li^ii^i^^ the tohly-^wdere4 ftoil jath.jQi^ 
ftdd in Soheiblen’s appaffttae, ftnd oaloalating fma the carbon dioxide evolve^ :.V: 


E M. M 


The Analysis of Silstopn- P. Borntarager. {Zeit, <mik Ckftn., 13^* XXXTitiu 
356; 351,)— The followup method was need by tiie an^ior in. the analyi^ 0 # 
speoimens of silicon prepared by the eleckcdytio prooess, Twt ftammes of petatfsinm 
hydroxide were dissolved in 100 c.c. of water in a silver basint which was then 
gently heated on the water-bath while 0*5 gramme of the finely divided silicon was 
int|roduced little by little. After diluting with h(^ water, the li<}uid was filtered and 
the residue washed with hot water until the washings were no longer idhaline It 
was then dissolved off the filter with hot hydrochloric acid, the solution evaporated 
to dryness, and the traces of silica separated in the usual manner. The small 
amounts of iron and aluminium were precipitated by ammonium hydroxide in the 
filtrate from the silica. 

When these were present only in traces they were weighed together as oxides, 
and calculated into the metal by multiplying the result by 0'6. The difference 
between the impurities thus determined and 100 was taken as silicon. 

In the following representative analysis the iron was determined by reduction 
with zinc and hydrochloric acid and titration with permanganate; Silicon, 98*53; 
iron, 1*04 ; and aluminium, 0*43 per cent. C. A. M. 


APPARATUS. 

Water-seal for Use when Boiling Liquids in a Beduoing Atmosphere. 
H. Gbokel. {ZeitB. angew. Ghem., 1899, 620.) — This device is intended to be 
employed with flasks in which (for example) ferric iron solutions are 
being reduced by hydrogen. It preserves the liquid from contact with 
air ; and, unlike the ordinary slit rubber valve, does not leave a high 
and dangerous vacuum within tiie vessel after its contents have been 
boiled and cooled. When inserted in the fiask, the bulb is charged to 
just above the opening of the syphon tube with water or a solution of 
sodium -bicarbonate ; the main liquid can then* be boiled briskly without 
driving the water out of the seal. When the flame is removed the 
bulb is filled up to the position shown in the diagram with a oold- 
saturated solution of sodium bicarbonate. As the pressure in the 
flask falls, liquid is sucked back through the syphon, which, on coming 
in contact with the acid, immediately liberates carbon dioxide, and 
soon restores and maintuns the internal pressure equal with that 
of the atmosphere. In this manner, titration, etc., of the reduced solution can be 
safely postponed to a convenient opportunity. EH. L. 
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▲ of t^e ftpmiigel Tube. A Hino«si. {Gazzetto Ohim. liaLt 

1899^ oilxix*, 406, 407.) — The tube shown in the 
aoo^peiuying figure was devised by the author 
as a^ cK)im apparatus for determining the 
spedfife gravity of acids, swhile obviating all chance 
of losing any of the liquid by expansion on exposure 
to a higher temperature. 

It holds about 50 c.c. from the mark on the 
caj^Uspry tube^ m, to the extremity of the arm, b. 

In fiUing it the tubes / and d are fitted to g and b 
rei^pediively, a mercury -pump being connected with 
/, while d is inserted through a cork pierced with 
two holes closing the bottle containing the acid. 

The tube and the bottle of acid are both 
immersed in water at the required temperature, 
and when the liquid has been brought to the 
definite volume, the tube is closed by the stopper, e, 
and the cap, c. C. A. M. 


MISCELLANEOUS. 

WATEE AND SEWAGE EXAMINATION EESULTS. 

♦ 

Beport of the committee, consisting of Professor W. Eamsay (chairman), Dr. S. 
Rideal (secretary), Sir W. Ckookeb, Professor F. Clowes, Professor P. P- 
Frakkland, and Professor R. Boyce, appointed to establish a Uniform System 
of recording the Results of the Chemical and Bacterial Examination of Water 
and Sewage. 

The committee beg to report as follows : That it is desirable that results of 
analysis should be expressed in parts per 100,000, except in the case of dissolved 
gases, when these should be stated as cubic centimetres of gas at 0*" C., and 760 milli- 
metres in 1 litre of water. This method of recording results is in accordance with 
that suggested by the committee appointed in 1887 to confer with the committee of 
the American Association for the Advancement of Science, with a view to forming a 
uniform system of recording the results of water analysis.^ 

The committee suggest that in the case of all nitrogen compounds the results 
expressed as parts of nitrogen over 100,000, including the ammonia expelled on 
boiling with. alkaline j>ermanganate, which should be termed albuminoid nitrogen. 
The nitrc^eu will therefore be returned as : 

(1) Ammoniacal nitrogen from free and saline ammonia. 

(2) Nitrous nitrogen from nitrites, 

^3) Nitric nitrogen from nitrates. 

(4) Organie nitrogen (either by Kjeldabl or by combustion, but the process used 
should be stated). 

(6) Albuminoid nitrogen. 

* Bri^h AMooUtton Report, 1889. 
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The total nitrogen of all kinde will be the sum of the first four^ determmatioiLS. 

The committee are of opinion that the percentage of nitrogen oxidiz^^ — is^ 
the ratio of (2) and (3) to (1) and (4)<^giyes sometimes a useful measure df ^tSige 
of purification of a particular sample. The purification effected by a pi^ooess wttt be 
measured by the amount of oxidized nitrogen as compared with the total amotHht of 
nitrogen existing in the crude sewage. 

In raw sewage and in effluents containing suspended matter, it is also desirable 
to determine how much of the organic nitrogen is present in the suspended matter. 

In sampling, the committee suggest that the bottles should be filled nearly com- 
pletely with the liquid, only a small air*bubble being allowed to remain in the neck 
of the bottle. The time at which a sample is drawn, as well as the time at which 
its analysis is begun, should be noted. An effluent should be drawn to correspond as 
nearly as possible with the original sewage, and both it and the sewage should be 
taken in quantities proportional to the rate of flow when that varies {e.g,, in the 
emptying of a filter-bed). 

In order to avoid the multiplication of analyses, the attendant at a sewage 
works (or any other person who draws the samples) might be provided with sets of 
twelve or twenty-four stoppered quarter-Winchester bottles, one of which should be 
filled every hour or every two hours, and on the label of each bottle the rate of flow 
at the time should be written. When the bottles reach the laboratory, quantities 
would be taken from each proportional to these rates of flow and mixed together, by 
which means a fair average sample for the twenty-four hours would be obtained. 

The committee at present are unable to suggest a method of reporting bacterial 
results, including incubator tests, which is likely to be acceptable to all workers. 


REVIEWS. 

Milk, its Natuke and Composition. By C. M. Airman, M.A;, D.Sc. London: 

A. and C. Black. Second edition, 1899, xxx., 180 pp. 

The aim of this work is to give a short, popular statement of the more important 
facts of the chemistry and bacteriology of milk, and it is specially designed for 
students of agricultural science. 

The work has been revised, but it is to be regretted that the revision has not 
been more thorough. On page 59 a correction has been made that the skin which 
forms on milk when heated consists chiefly of casein, and not, as is ** erroneously 
supposed,’’ of albumin ; yet on page 171 the erroneous supposition is allowed to 
remain. 

The manifest merits of the work — ^the able condensation into a small space of 
salient scientific facts, the lucidity and clearness of statement, and prominence of 
practical detail^ — are marred by faults and inaccuracies which a little more study and 
research and a little more care should have obviated. The most serious, from a 
practical point of view, is the statement that, working on a large scale, the separator 
yields about 93 per cent, of the fat in the cream ; this means practically that separated 
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milk oputMuna 0^25 per oent of fat ; if this quantity were found in a largp dairy, it 
would Qiean either the dismissal of the man in charge as incompetent, or the replace- 
menlof the separator by one less faulty. Not more than 3 or 4 per cent, of the total 
fat should be found in the separated milk. 

The analytical portion is very short, and working details are not given; the 
{sroportion of sulphuric acid used in the Leffmann-Beam method of fat estimation is 
given as double the proper amount. 

Many of the faults are due to misuse of words ; thus, oapronin and ** capronic 
acid’" are used for oaproin ** and ** caproic acid/* and ** butin '* (a word traceable 
to Heisehmann) is given as a constituent of butter, but is found in no standard work 
on chemistry; ** caseinogen’* is used as synonymous with the ** genuine'* casein of 
Lehmann, and has not the significance adsigned to it by Halliburton, who coined this 
name, and it is probably owing to the lax use of this word that the author appears 
to regard the product obtained by adding rennet to milk as identical, on page 29, 
with that produced by the action of acid, and as different on page 58. 

We hardly expect in a work of this character to find the word “ typhus ” used 
to designate the disease known as typhoid,*’ or enteric fever. The late Ernest Hart 
certainly investigated no typhus epidemics, nor is it correct to speak of the Typhus 
bacillus. It is to be hoped that the word typhoid, to which the confusion is due, 
will soon cease to be an English word, and there will then be no chance of confusing 
enteric with typhus fever. H. D. E. 

i 

ViCTOB VOK Bichteb’s Okganic Chemistry; or, the Chemistry of the Carbon 
Compounds. Edited by Professor B. AnbchOtz, University of Bonn. 
Authorized Translation by Professor P^dgar F. Smith, University of Penn- 
sylvania. Third American from the eighth German edition. Volume I. : 
Chemistry of the Aliphatic Series. Pp. 625. London : Kegan Paul, Trench, 
Triibner and Co., Ltd., 1899. Price Ifis. 

**Bicbter’s Organic Chemistry” is certainly one of the standard works on the 
subject, and as such has had for many years a well-deserved and high reputation 
It has passed through eight editions in German, and for English translations of the 
last three editions we are indebted to Professor E. F. Smith, of Pennsylvania. The 
latest edition is published in two volumes, edited by Professor B. Anschutz ; the first 
of these deals with the aliphatic series, and the second (the English translation of 
which is not yet issued) with the aromatic series. From the first the work has been 
a comprehensive one, so much so, in fact, that the student acquainted with its 
contents might at least be said to have considerable acquaintance with the subject. 
It occupies an intermediate position between a text-book and a book of reference, 
yet the continual enlargement of successive editions must tend to bring it closer to 
works of the latter class, If, however, the lines on which it was originally drafted 
are to be preserved, the present enlargement of the text is fully justified by the 
Important additions to our knowledge within recent years, and the advanced student 
wiU doubtless find it an invaluable vade mecum. 

Apart# however, from the academical student, there are many professional 
ehemists whose time does not allow them to follow dosely all the latest researehes 
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Ibe luoet ireoeiiit facts and theories To such, the pteeent cidition of 
0fgeMo Chemistry ” will be of great servioe. It is quite unneceseary to {deiul the 
cause of organic chemistry, as it is self-obvious that something more than a mere 
superficial knowledge of that subject should be possessed by the modem analyst, 
Who in his daily work is now call^ upon to separate and estimate various organic 
substances, and thanks to improved methods based on soientiflo principles, he is able 
,to do this with an accuracy not inferior to that with which the constituents of a 
mineral may be estimated* 

The subject-matter of the volume is well arranged, and the numerous paragitaphs 
printed in smaller type will be found full of important supplementary information. 
Many references to original papers are given, and the editor seems to have exercised 
great skill in their selection. In the introductory portion, methods of elementary 
analysis and for the determination of molecular weights are described^ The chemical 
constitution of carbon compounds is discussed, a particularly lucid exposition being 
given of the theory of molecular asymmetry, including the isomerism of optically 
active compounds and stereoisomerism, a branch of knowledge founded on the 
researches of Pasteur and developed by those of Van ’t Hoff, Le Bel, von Baeyer, 
J. Wislicenius, and others. There are also remarks on the physical properties of 
carbon compounds and the action of heat, light and electricity on them. The general 
part calls for no additional remarks. The chemistry of the sugars, including the 
results of the remarkable researches of Emil Fischer, is dealt with in a plain and 
intelligible manner. Following a description of the simple sugars and their derivatives 
is a section headed Carbohydrates,” iu which is to be noted the statement that 
these substances contain six, or a multiple of six, carbon atoms I But scant are the 
descriptions accorded to gums and other polysaccharides. The volume concludes 
with a few pages devoted to albuminous substances, etc. Under enzymes no mention 
is made of oxidizing enzymes, or of the enzyme of alcoholic fermentation, the latter 
phenomenon being attributed to an organized ferment.'' 

The whole work has doubtless profited by the fact that authorities in special 
fields of investigation have given the editor the benefit of their supervision of certain 
chapters. There appear to be no- serious typographical errors, and considering the 
mass of detail brought together, this is certainly a circumstance which deserves 
oomniendatioD. Whilst, therefore, we are bound to admit that the translator has 
on the whole executed his task satisfactorily, there are certain paragraphs in which 
the diction is not the most elegant, and others where apparently too literal a render- 
ing of the original text has been given. It is stated that ** the presence of carbon in 
a substance is shown by its charring when ignited away from air.” We read that 
Michael offers the thought etc. Carbocyclic compounds are referred to as ** these 
ring-shaped bodies,” What is doubtless in the original text expressed by the word 
Gr^m^kohlenwas^oristoffe,** is translated ‘‘limit hydrocarbons.” There are also in 


one or two pieces (mses of recapitulation, although as a rule this is avoided by oroes- 
references. In conclusion, it may be worth mentioning that, although the volume 
beaim the pubUsbing the present year, the German edition appeared in X89a 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

COFFEE EXTRACTS, THEIR COMPOSITION AND ANALYSIS. 

By C. G. Moob and Mabtin Peiebt. 

{Bead at the Meeting^ June 7, 1899.) 

The various coffee extracts on the market show such remarkable variations in their 
composition that we thought it would be of interest to the members of this Society 
to record some figures recently obtained, and to invite discussion as to whether these 
articles ought to be dealt wfith under the Sale of Pood and Drugs Act or not. 

We give the figures obtained on 10 samples, 6 of which were sold as coffee 
extracts, 4 as coffee and chicory extracts, and 1 as coffee extract with sugar. 

An exhaustive research on the composition of coffee extracts is to be found in 
the Lancet (special Analytical Sanitary Commission), July 7, 1894, in which figures 
are given on 14 samples of various kinds. In this paper it is stated that genuine 
coffee extracts contain about 0*5 per cent, of caffeine, and coffee and chicory extracts 
about 0*3 per cent. 

Our figures are in fair agreement with these averages. 

These very low caffeine figures are doubtless due to the unavoidable loss during 
manufacture, owing to the caffeine being precipitated as an insoluble tannate, which 
may sometimes be seen at the bottom of the bottle, and might (if a sample were 
divided into three parts) cause great variations in the composition of the three 
portions, unless great care is taken to thoroughly mix the contents. In some 
samples of coffee extract so much saccharine matter is added that the preparation 
is really a kind of treacle flavoured with coffee, and it is plain that Allen’s comment 
{p. 568, Vol. III., part ii., ** Commercial Organic Analysis’*) is correct, that “Coflfee 
extracts are prepared with very limited success by subjecting roasted coffee to treat- 
ment with boiling water or steam, and adding the volatile products to the aqueous 
extract. The. product is deficient in caffeine, and does not contain all the extractive 
matter of the coffee ; nor when diluted with the appropriate amount of water is the 
colour the same as that of the freshly-prepared liquid.” 

The points which we suggest for discussion are these : 

1. If sold as coffee extract, ought the article to contain a large amount of 
added saccharine matter unless its presence is declared ? 

2. As caffeine is probably the most valuable constituent of coffee, ou^^t 
ncA to bd a minimum limit of caffeine for preparations of this class ? 
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No. 

Ex(i«ot 

Ash. 

N. 

Caffeine. 

1. Coffee extract 

39-9 

4-25 

0-96 

1-98 

2. Coffee extract 

27-9 

0-96 

0-15 

0*47 

3. Coffee extract and chicory ... 

300 

0-36 

— 

0-32 

4. Coffee extract ... 

34-8 

1*28 

0-23 

0-64 

5. Coffee extract 

46-4 

0-43 

006 

067 

6. Coffee extract and chicory ... 

^7*6 

0-36 

— ^ 

002 

7. Coffee extract . . ^ 

60-6 

0-65 

0-41 

0-66 

8. Coffee extract and chicory . . . 

48-6 

1-87 

0 37 

0-26 

9. Coffee extract and sugar 

61-6 

2-50 

0-38 

0-61 

10. Coffee extract and chicory . . 

48-5 

114 

0-30 

0-28 


Discussion. 

The Chairman (Mr. Allen) said that the division of a sample of coffee extract 
into three parts would be rendered difficult by the fact that the caffeine and tannin 
separated out as a compound insoluble in cold water. Caffeine tannate^ however, 
was easily soluble in hot water, as was well shown by an infusion of tea, which, on 
cooling down from a temperature at which it was perfectly limpid, became quite 
turbid, from the formation of a deposit of caffeine tannate. If, therefore, the task 
of division fell to the analyst, which in future it would not do, a fair sample could 
be obtained by simply warming up the extract before dividing it. 

Mr. Hehner inquired whether the authors could explain the high percentage of 
caffeine in sample No. 1. It was about double that contained by coffee itself, and 
yet the total quantity of dry extract did not quite correspond with what would be 
expected if the sample were twice as concentrated as coffee. 

Dr. Lewkowitsch said that caffeine was sometimes added in order to mask 
adulteration, as in the manufacture of artiffcial coffee-beans. 

Mr. Cbibb asked whether the authors bad ascertained what the dry extract 
consisted of — whether, for instance, there was much caramel present. 

Mr. Cassal said that to deal with coffee extract under the Sale of Food and 
Drugs Act as it at present stood would be a matter of very considerable difficulty. 
One of the first points would be to satisfy a bench as to the meaning of the term 
“ extract.** He would be glad to know in what way Mr. Moor would propose to 
arrive at a standard upon which a public analyst could work, and how he would 
propose to ascertain the degree of concentration of the extract, which he (Mr. Cassal) 
considered to be a necessary step before a certificate could be issued to the effect that 
a particular sample contained not less than so much treacle, or not more than so 
much coffee. Under existing conditions it would be very difficult to prove adultera- 
tion in the case of extracts. The points brought forward in the paper afforded 
additional evidence of the need of that Board of Beference, the establishment of 
which the Society had so strongly advocated. 

Mr. Moor said that sample No. 1 had probably been enriched with caffeine, though 
this could not very well be ascertained. He had himself endeavoured to make coffee 
extract by boiling down in vacm, but the caffeine separated out in such a way that 
it was iinpossible to prepare from the extract anything like a good imitation of coffee. 
The only one of these samples which at all resembled coffee was No. 1, He thought 
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(though fepiu his own non-suocoBB in making an extract he oonld no* be certain) 
that the cafifeine present in this sample was in tolerably fair proportion to what 
would be obtained on boiling' down an ordinary 10 per cent, infusion of coffee^. This 
particular sample was not very highly coloured, but all the others no doiibt contained 
a good deal of caramel. The excerpt quoted from Mr. Allen’s book exactly repre- 
sented the state of things at the present time. Coffee extract was a thing which 
ought hot to be prepared at all. Its use was uneconomical, and in many cases it 
consisted of little else than treacle. If the division of samples was made by an 
inspector, it would be very unlikely that the proper proportion of caffeine would be 
contained in each third portion. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 


FOODS AND DRUGS ANALYSIS. 

The Question of the Betention of Phytosterin in tho Animal System on 
Feeding with Cotton-seed Oil. C. Virchow. {Zeit. filr Untersicch. der Nahr, und 
Genmmiittelf 1899, ii., 559-575.) — The author was induced to undertake the experi- 
ments described in this paper by the interest which has been lately shown in the 
’question of the adulteration of lard with cotton seed oil. The experiments were 
made upon dogs and pigs. These were first reduced to a very lean condition by 
depri\ing them of food, after which they were given cotton-seed oil in conjunction 
with other food, and were finally slaughtered as soon as they had recovered their 
condition. The fat was then examined. The results entirely confirm the observa- 
tions of A. Bomer on cholesterin and phytosterin, and show that phytosterin is not 
retained in the animal fat. H. H. B. S. 

On the Digestibility of ** Palm in ” in the Human Alimentary CanaL 
H. Liihrig. (Zeit, filr UntersucK der Nahr, und Genussmittel, 1899, ii., 622-632.) — 
“ Palmin’’ is the trade name of a purified form of cocoanut-oil prepared by a secret 
process for use as an article of food. It is of a pure white colour, nearly free from 
water and acid, without granular structure, and of an agreeable nutty odour and taste. 
Cocoanut-oil being characterized by a relatively high saponification number, low iodine 
number, and high Beichert-Meissl number, it is easy to distinguish between a pure 
cocoanut-oil and a mixture of the butter with other fats. ** Palmin ” gave the following 
constants as the mesm of several determinations : 
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Melting < 
Point 

Solidify- 
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Point. 

Iodine 
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A dimracteristic peculiarity of ^^palmiii” is that it melts at 25" G., and then retnidns 
fluid below the melting-point until 19*8" C. is reached, when the thermometer rises 
^pidlyi and remains between 22*3" and 22*4" C. until the fat has completely solidified 
again. The insoluble fatty acids of ** palmin’’ also show the same peculiarity. 

In two series of experiments, carried out upon the lines of the author’s similar 
experiments with margarine and butter (Zeit filr Untermch. der Nahr. imd Oenms- 
mittel, ii., 484-506 ; Analyst, 1899, xxiv., 287), it was fotmd that from 96*5 to 97*8 of 
the fat was absorbed ; hence the author concludes that the digestibility of palmin ” 
is not inferior to that of other foods. H. H. B. S. 


Paraffin as an Adulterant of Oleomargarine. J. F. Gtoisler. (Joum. Amer, 
Ghem, Soc.^ vol. xxi. [7], pp. 606-608.) — The admixture of paraffin with oleomargarine 
appears to be on the increase of late,. after a period of discontinuance subsequent to 
the revelations made in 1894, and the author has detected from 5 to 11*76 per cent, 
in samples recently examined. For its detection he recommends as a preliminary 
test a specific gravity determination ; an abnormally low specific gravity of 0*9018 to 
0*8907 at 100® F. (water at 100® F.), coupled with turbidity on saponification, are 
indications of the presence of paraffin. The solution will appear turbid if more 
than 2 to 3 per cent, of paraffin is present, and this can be collected for examination 
by careful alternate heating and cooling the solution. In one sample examined the 
fat — photomicrographs of which, showing irregular masses of paraffin, are given — 
did not melt clear below 106® F., congealing at 105" P., and yielding paraffin melting 
at 127". 

This adulteration is believed to be practised mth the object of preventing the 
segregation of the solid and liquid fats in the mixture, and of imparting a texture 
resembling that of butter. C. S. 


Studies on New Descriptions of Coffee. 1. Bourbon Coffee (Caf4 Marron). 
T. F. Hanausek. (ZeiL fur Untersuch, der Nahr. und Genussmittel, 1899, ii., 545- 
550.) — This coffee has already been noticed by H. Trillich, who published a descrip- 
tion and analysis (Zeit. dffentl. Chemie.^ 1898, 542), and by A. Froehner Die 
Gattung Coffea und ihre Arten,” Dissertation Rostock. Leipzig, 1898). It is the 
product of a wild coffee-tree, probably Coffea bourbonica. The beans are egg- 
shaped, and thinner and more slender than true coffee-beans, as well as some- 
what different in size. Pearl-beans are often found, and for these Trillich’s descrip- 
tion ** tear-shaped is peculiarly appropriate. The ordinary beans are from 10*5 to 
14 mm. long, 6 to 7 mm. broad, and 2 to 4 mm. thick. The pearl-shaped beans are 
from 10 to 12 mm. long, 4*5 to 5 mm. broad, and 4 to 4*5 mm. thick. The roasted 
beans measure from 12 to 15*5 mm. in length, 7 to 8 mm. in breadth, and 8 to 
5 mm. in thickness, thus showing considerable increase in size over that of the raw 
beans. The weight of the roasted beans is, however, 83*7 per cent, less than that 
of the raw beans, 100 weighing in the raw state 15*28 grammes, and roasted 
10*22 grammes. By its size and shape alone, therefore, this coffee can be readily 
distinguished from Arabian coffee. Most of the beans remain envdioped in their 
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which give to them a dtdl» greyish, dusty appearance. The husks can, how- 
ever« completely removed by steeping in water.^ Cut sections of the dry beans 
show that the husk is threefold, as the author has shown to be the case in Arabian 
coffee fWr Nahrungsm, — Unterzv^h., Hygiene und Waarenkunde, 1893, 86 and 
106). Trillich’s statement that caffeine is not a constituent of this coffee is confirmed 
by the author. The paper is illustrated by diagrams, showing the botanical structure 
of the beans. H. H. B. 8. 

2>eteotion of Fluorine in Wine. O-. Paris. {Chem, ZeiL, 1899, xxiiL, 686.)— 
The ash from 60 c.c. of wine is mixed with a little precipitated silica and 0*6 or 1 c.c. 
of strong sulphuric acid in a small platinum crucible. The lid, bearing a drop of 
water suspended from its convex surface, and with its concavity filled with cold watw 
(for condensing purposes), is then put in position, and the whole is heated for five 
minutes over a very small flame. After cooling, the drop of water is transferred to a 
microscope slide previously coated with Canada balsam, and 2 or 3 crystals of pure 
sodium chloride are added quickly. In twenty or thirty minutes the slide is ex- 
amined with the microscope, using a power not exceeding 100 diameters. Under 
ordinary light, if fluorine is present, the hexagonal crystals of sodium hydrogen 
silico-fluoride will be recognised ; while, under polarized light with crossed nicols, dark- 
ness is produced when the axes of the prisms lie parallel to the principal section of 
one of the nicols. The test is extremely sharp, and will detect an addition of 0*01 
’gramme of dry ammonium fluoride to 50 c.c. of wine. Employment of calcium 
chloride before incineration is not necessary. F. H. L. 


The Composition of Edible Locusts. P. Roeser. (Journ. Pharm, Chim,^ 1899, 
X., 203-206.) — In the north of Africa locusts are prepared for food by removing their 
head, legs, and wings, steeping them in 50 per cent, brine, and drying them in 
the sun. 

Three specimens thus prepared have been examined by the author. They 
weighed from 0-65 gramme to 0*695 gramme, and had the following composition : 
Water, 9*1 to 10*4; organic matter, 79 05 to 8100; mineral matter, 9*9 to 10*6; 
nitrogen, 7*0 to 8*4 ; fat, 12*2 to 16*6 ; chitin (insoluble in acids and alkalies), 5*4 to 
7 9 ; chlorides as sodium chloride, 3*83 to 4*18 ; phosphoric acid, 1 059 to 1*087 ; and 
silica and sand, 2*10 to 2*40 per cent., together with calcium, potassium, iron, and 
sulphuric acid. 

The fat, which was almost completely saponifiable, melted at 24*5*" G. 

0. A. M. 


Tkm CiMiraeteristios of OVoton OIL W. Duli5re. {Ann. de Pharm. de 
Lamam^ 1899, 229 and 278 ; through J(ywm. Pharm. Ghim., 1899, x., 306, 806.)— 
According to the muthor, oils prepared by extraction with petroleum spirit or by 
cold oxpmsion elonely resemble the officinid oil, but oils obtained by hot expreumon, 
or by e^tlracting the non-decorticated seeds with ether, differ from it in colour, aeldity» 
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and dagTj^ of solubility in absolute alcohol, although their chief chemical conetants 
practically i^^ 

In the following table of these constants, the acetyl value was determhaed by 
Iiewkowitsoh’s method, which the author has found to yield very concordant r^ults 
{Joum» Soc^ Chem. Ind.f 1897, 507) : 


Specific gravity at IS"* C. 

„ „ at 100“ C 

Solubility in alcohol (92 per cent.) ... 

Critical temperature of dissolution (Crismer) 

Befraction (Zeiss degrees) 

„ „ (Amagat and Jean degrees) 

Acid value (Biirstyn) 

Saponification value 

Solidification point of fatty acids 
Reichert- Meissl value 

Iodine value, after two hours 

„ ,, twelve hours 

,, of fatty acids (two hours) 
Acetyl value 


0-9487 
0-8874 
1 in 63 
54-8" C. 

+ 77*5 at 27“ 0. 
+ 35 at 22“ C. 
21*8 
215*6 

16-4“ to 16*7“ G. 
12-1 

100-37 to 101*91 
103*63 to 104*39 
111*23 to 111*76 
38*64 


The presence of castor oil may be detected by converting the ricinoleic acid into 
sebacic acid, but the reaction, although sensitive, is not quantitative. The author 
states, however, that the difference between the acetyl values of croton and castor 
oils enables one to estimate very closely the amount of the latter. 

In order to detect hydrocarbons, which it is stated are frequently introduced into 
croton oil, the sample should be distilled in a current of steam. Their amount may 
be calculated from the saponification value. C. A. M. 


Detection of Synthetical [Toluene] Benzoio Acid in the Besin Sublimed 
Product. P. N. Raikow. {Oesterr, Chem, 1899, ii., 121.) — The recognised 

test for toluene benzoic acid in the material nominally prepared from gum benzoin 
depends on the assumption that the former is always contaminated with chlorine 
combined in some form with the aromatic nucleus ; and the official method of carrying 
it out consists in igniting the acid with calcium carbonate. The author finds that 
his phloroglucinol- vanillin reaction (Analyst, 1898, xxiii., 99) is a far more delicate 
means of detecting the presence of chlorine, and, as regards the truth of the dictum 
that chlorine indicates synthetical benzoic acid, he has instituted certain experiments. 
Benzoic acid sublimed from the best Siam benzoin or from inferior specimens of the 
gum is free from chlorine, therefore the occurrence of a red colour with phloro- 
glucinol-vanillin proves the addition of acid from the toluene. On the other hand, 
whilst the majority of benzyl preparations made ultimately from toluene contain 
chlorine, e,g,^ benzoic anhydride, benzylic alcohol, benzoyl acetate, benzonitrile, ben- 
zamide, benzaldehyde, mandelic aoid, and metbylic benzoate ; others are free from 
chlorine, e,g,, benzylphenylhydrazine, the nitro- and amido- benzoic acids, benzyli* 
denacetone, and ethylic benzoate ; and it has not been possible to ascertain definitely 
whether the absence of halogen is due to the further processes involved in the manu* 
facture of the latter bodies, or whether the original benzoic acid itself was free from 
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cUorixie. Benzoio acid eontaining ohlorine cannot be freed from this impurity by 
sublimation^ or by crystallization from hot water or alcohol, consequently the failure 
of the above or the official test does not seem necessarily to prove that the synthetical 
acid is absent. F. H. L. 


Hydrogen Peroxide as a Test for Salicylic Acid. W. E. Bidenour. (Amer. 
Journ, Pharm., 1899, Ixxi., 414-416.) — On adding to a solution of sodium salicylate 
a small amount of an ammoniacal solution of ammonium carbonate, followed by 
hydrogen peroxide solution, a colour reaction is obtained which varies from light 
pink or peach to dark garnet, according to the amount of salicylic acid present. 

In the author’s test experiments the strength of the sodium salicylate solution 
used was 10 per cent., and the hydrogen peroxide solution contained 2*30 volumes of 
available oxygen. The presence of the ammonium carbonate solution was found to 
be essential to the reaction, and 5 c.c. of the U.S.P. solution were used in each case. 
The weakest solution of sodium salicylate which gave the reaction contained 1 part 
of salicylic acid in 2,083 parts of water. When stronger solutions of hydrogen per- 
oxide than that mentioned above were employed, the colour was produced at first, 
but rapidly disappeared. 

The author adds a table showing the influence of other chemical substances on 
the reaction, the colours given by 0*6 gramme of the compound with 1 c.c. of the 
salicylate solution being summarized in the following list : Ammonium oxalate, 
none ; ammonium chloride, cherry ; sodium benzoate, cherry ; sodium benzoate, 
cherry ; sodium and potassium tartrate, dark cherry ; sodium phosphate, cherry ; 
hydrogen ammonium fluoride, none; sodium borate, amber; sodium thiosulphate, 
light lemon ; ammonium sulphate, cherry ; gallic acid, lemon ; sodium acetate, 
cherry ; sodium sulphite, none ; potassium citrate, none ; potassium chlorate, 
cherry ; sodium hypophosphite, cherry ; lactic acid (75 per cent.), cherry ; 
tannin, yellow ; potassium iodide, amethyst ; potassium bromide, cherry ; alcohol 
(16 c.c.), cherry ; glycerin (16 c.c.), deep peach ; and phenol, cherry. In most cases 
where no colour was obtained a reaction was given by using more of the sodium 
salicylate solution, sodium sulphite, however, being an exception. 

With the exception of gallic and tannic acids, none of these substances gave any 
colour reaction by themselves with hydrogen peroxide and ammonium carbonate. 

C. A. M. 


TOXICOLOGICAL ANALYSIS. 

The Detection and Estimation of Free Phosphorus in Oils and Fats« 
E« Loufse. (Comptea Befid,, 1899, sxxix., 394, 395.) — The methods used for the 
detection and estimation of phosphorus in toxicological work are not available when 
only traces of phosphorus are present in a large amount of oil. For it cannot be 
volatilized in a short time with vapour, whilst if the current be continued too long 
some of the phosphorus will be otidized and left behind. Other methods based on 
the oxidation of the phosphorus are, in the author's opinion, also inapplicable under 
these oircumstances. 
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fhte difficulty maybe obviated by diluting the oil with acetone, and precipitating 
tiic phoephoruB by means pf a concentrated solution of silver nitrate. 

Five grammes of the oil are made up to 100 c.c. with acetone and the liquid 
divided into 10 portions. To the first of these is added 1 drop of a 10 per cent, 
solution of silver nitrate, the liquid filtered, and the filtrate again tested with silver 
nitrate. If a coloration be obtained, the second tube is tested with 2 drops of the 
silver nitrate solution in the same way, and so on until the point is reached at which 
the precipitation is complete. Say, for example, that 2 drops have been found 
insufficient and 3 too many. Two drops of the 10 per cent, solution are then added 
to a fresh portion and the intermediate point determined by means of a 1 per cent, 
solution of silver nitrate. In this way traces of phosphorus in oil can readily be 
determined in terms of standard silver nitrate. C. A. M. 


ORGANIC ANALYSIS. 

Influence of Temperature on the Specific Botation of Sucrose, and Method 
of correcting Headings of Compensating Polarimeters. H. W. Wiley. (Journ, 
Amer. Chem. Soc., vol. xxi. [7], pp. 568-596.) — From the results furnished by a 
number of carefully-performed experiments on the alterations in the specific rotation 
of sucrose under the influence of temperature, and on the various factors affecting the 
same, all of which are given in detail, the author concludes that the mean varia- 
tion for each degree C. is 0*00994, the specific rotatory power at 17*5** C. being 
66*547, whilst at 4® and 40® (the limits of temperature investigated) the readings 
were 66*657 and 66*299 respectively ; i.e., the variation is in inverse ratio to the 
temperature. It appears, however, that the variations are not uniform, the rate of 
decrease being greater (nearly double), between 15® and 17*5® ; 20®-25® and 30®-35® C. 
than elsewhere in the series. C. B. 


The Estimation of Mannose in the Presence of Other Sugars. E. Bourquelot 
and H. Herissey. {Joum, Pharm. Chim,, 1899, x., 206-209.)— The authors have 
devised a method for the estimation of mannose, founded on the insolubility of its 
hydrazone in cold water, which in its general principles is the same as that worked 
out by Lintner and Krober for the estimation of dextrose, laevulose, and saccharose 
(Analyst, xx., 167). 

They find that the results are accurate if the temperature be kept sufficiently 
low, and the solution contain from 3 to 5 per cent, of mannose. With weaker 
solutions the weight of the osazone is too low by about 0*04 to 0*05 gramme for each 
100 c.c. of solution. The method is stated to be specially applicable to the determina^ 
tion of mannose in the products of the hydrolysis of vegetable substances where the 
mannose is frequently accompanied by galactose, arabinose, and compounds allied to 
dextrine. 

The following examples may be quoted to show the authors’ method of working, 
and the results obtained in test experiments ; 

A solution of crystalline mannose (0*8 gramme) and galactose (1-20 grammei^, in 
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38*2 of water, was mixed with a solution containing phenylhydrazine (2*4 o.c.) 
and glaci^ acetic acid (2*4 c.c.) in 12 c.c. of water. The mixture was left for eight 
hours at a temperature of 10* G., and the precipitated osazone washed successively, 
on a double filter with the aid of a pump, with 10 o.c. of ice-water, 10 c.a of alcohol, 
and 10 c.c. of ether, dried at 100* G. and weighed. The amount of osazone found 
was 1*196 grammes, as compared with the theoretical quantity, 1*20 grammes. 

In like manner a mixture of 0*8 grammes of mannose and 1*20 grammes of 
arabinose yielded 1*195 grammes of osazone; and a mixture of mannose (1 gramme) 
and crude maltose containing dextrin (1 gramme), yielded 1*44 gramme, as against 
the theoretical amount, 1*60 gramme. C. A. M. 


The Determination of Albuminous Substances in Urine. G. Denigds. 
(Joum. PJiarm. Cldm., 1899, x., 97-102.) — The method described here is an application 
of the author’s method of estimating casein in milk (Analyst, xxii., 11, and x^iii., 38). 
Although the weight of proteid precipitated is not proportional to the mercury com- 
bining with it, it is possible to make a correct estimation, when the amount of albumin 
in the urine required for the analysis (150 c.c.) does not exceed 15 to 16 centi- 
grammes. 

Twenty c.c. of the mercuric reagent are mixed with 2 c.c. of glacial acetic acid, 
and after the addition of 150 c.c. of the urine, which must not contain more than 1*10 
^ gramme of albumin per litre, the liquid is made up to 200 c.c. and filtered. Of this 
filtrate 125 c.c. are added to 25 c.c. of an ammoniacal solution of potassium 03 ranide 
equivalent to silver nitrate, the liquid filtered after two or three minutes, and 
120 o.c. of this second filtrate titrated with decinormal silver nitrate solution until a 
faint but permanent turbidity results. The number of tenths of a c.c. (n) required, 
less the constant 48, gives directly the number of decigrammes of albumin in a litre 
of the urine. 

In the case of there being impurities in the reagent, the constant required may 
not be exactly 48. This should be determined by mixing 10 c.c. of the mercuric 
reagent with 20 c.c. of the cyanide solution and 100 c.c. of water, and adding deci- 
normal silver nitrate until there is a permanent turbidity, the number of tenths of a 
o.c. used giving the necessary constant. 

If the urine contain more than 1*10 gramme of albumin per litre, it must be so 
diluted that not more than that proportion is present. 

The author’s mercuric reagent is prepared by dissolving 13*55 grammes of 
mercuric chloride and 36 grammes of potassium iodide in 100 o.c. of cold water, motd 
dilating the solution *to a litra 

This method is not applicable when the urine contains less than 20 centigrammes 
per litre, and the author therefore recommends the following process in such cases : 
An albuminous urine, the albumin in which has been previously determined gravi- 
metrically, is distributed throughout a series of five* tubes in such a manner that they 
contain albumin in the proportion of 1, 2, 4, 8 and 12 centigrammes per litre respeo- 
tively. The liquid in each is diluted to 10 c.a, and 10 e.c. of the urine undmr 
examination is ^aoed in a sixth tube. After the introduction of 2 o.o. of a 6 p«r cent. 
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spluiira of sodium metapbospbate, and 4 drops of sulpburio aoid into each, tbe tubes 
are plaoed for five minutes in boiling water, and tbe opalescence in tbe sixth tiibe 
compared with that in the standard tubes. 

This method gives good results with urine containing not more than 12 centi- 
grammes of albumin per litre, but above that quantity the precipitate formed in the 
tubes on warming is of a fiocculent character. Therefore, in the examination of 
urines containing between 12 and 20 centigrammes per litre there must be a suitable 
dilution. 

When globulins are present in the urine, the total albuminous substances are 
estimated as described above, before and after saturation with magnesium sulphate, 
which removes the globulins. Two determinations are also necessary in the presence 
of alkaloids or peptones, viz., before and after the removal of coagulable albuminous 
substances by heat. C. A. M. 


A Beaotion for Benzidine and Tolidine. J. WoLT. {Ann. dc Chim, Anal., 
1899, iv., 263-264.) — A small portion of the substance under examination is dissolved 
in 1 c.c. of cold glacial acetic aoid, the test-tube filled to about three-quarters with 
water, and a few drops of water, with lead dioxide in suspension, introduced. A 
bright blue colour is immediately produced, which lasts for some time, but disappears 
on heating. 

If to the solution of either of these bases in dilute acetic acid a few drops of 
bromine be added, there is a blue coloration, and on continuing the addition of 
bromine a blue precipitate is formed. The colouring matter thus obtained is stable 
at the ordinary temperature ; it is insoluble m water and in alcohol. The colour 
disappears on adding ammonia, but reappears on again acidifying with acetic acid. 
In the presence of dilute mineral acids the oxidation of l^enzidino or tolidine does not 
give any blue coloration. The colour is obtained, though with less intensity, in the 
presence of dilute solutions of other organic acids such as citric, tartaric, and oxalic 
acids. 0. A. M. 

Determination by Combustion of Carbon and Hydrogen in Organic 
Substances containing Nitrogen. O. F. Tower. {Joiirn. Amer, Chem. Soc., vol. 
xxi. [7], pp. 696-605.)— From the results obtained in the investigations described, it 
appears that, in the case of amido-compounds, there is no need to use a copper spiral 
in the combustion-tube, since no oxides of nitrogen absorbed by concentrated sulphuric 
acid or by soda-lime are formed, whilst of the nitro-substances (nitraniline, dinitro- 
benzene, and picric acid) examined, only the last-named gave off oxides— probably 
for the most part nitrogen peroxide— absorbed by the reagents. The formation of 
nitric oxide is not impossible, but as it is not absorbed unless further oxidized, it 
does not affect the accuracy of the determination of carbon and hydrogen. G. S. 
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> Notes on Acetone OiL B. Duohemin. {Bull. Soc. Chim.f 1899, xxi., 798-800.) 
—The author supplements the work of A. and P. Buisine (Analyst, xxiv., 214), 
which dealt principally with suint oils, by analyses and remarks on the composition 
of pyrolignifce oils. These are much less regular as regards the percentage of the 
various constituents. Thus, two samples contained about 23 per cent, of substances 
distilling below 90“ C., and from 60 to 66 per cent, distilling between 90“ and 110* C. ; 
while two other samples of different origin contained only 30 to 36 per cent, of the 
former, and 27 to 35 per cent, of the latter constituents. 

The following analyses are given to show the composition of three samples of 
acetone oil manufactured from gray dcetate of lime, which the author found to 
contain only traces of propionates — a fact which accounts for the almost complete 
absence of methyl isopropyl-ketone and methyl propyl-ketone in the distillation 
products. The third sample was washed several times, as is customary in most 
French factories : 


II. 


III. 


Distilling between 

"C. 

Per Cent. 

j Per Cent. 

iDirtilling between 

! °c. 

Per Cent. 

63 - 70 

20 


' 181 

' 70- 80 

517 

70 75 

19] 

1 rf/\o 1 

17 70* to 90°, 

80- 85 


75- 80 

15 

70 to 90 

10 41 per 

85- 90 

9J 

80- 85 

12 1 

r 51 per 

10 cent. 

90-110 

2 

85.- 90 


cent. 

4 

Above 110 

80 

90-110 

2'^ 


2 


— 

Above 110 

27 


39 


100 




— 

Insoluble in 

\ 


100 


100 

water 

..j 70 

Insoluble in 

\ 19 



Insoluble in bi-1 rrr. 

water 

V i'A 


48 

sulphite 


Insoluble in bi 



33 



sulphite solu 

■\ 35 






18 per 
cent. 


tion 


The variations in composition of commercial pyrolignite acetones are therefore 
to be attributed partly to difference in the composition of the calcium acetate and 
partly to the amount of washing which the acetone has received. According to the 
author, these oils can only contain traces of methyl propyl- ketone, but may contain 
up to 50 per cent, of their weight of products distilling below OO*" C., and in particular 
of methyl ethyl-ketone. C. A. M. 


On Hazel-nut Oil. J. Hanus. (Zeit. fH/r Untersuch. der Nahr. und Genms* 
viittel, 1899, ii., 617-622.) — This oil is contained in the hazel-nut (Goryllus avellana L.) 
to the extent of from 50 to 60 per cent. In the following table the constants found 
by the author are given side by side with those already published by other chemists, 
for comparison : 
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I. Natural oil ; 

Specific gravity at 16*’ C. ... 
Saponification number 

Iodine number 

Hehner number ... ... 

Beiohert-Meissl number ... 

Acetyl number 

Glycerin per cent. 

II. Insoluble fatty acids : 
Saponification number 

lomne number 

Mean molecular weight ... 

III. Unsaturated fatty acids : 
Saponification number 
lomne number 
Mean molecular weight . . . 
Maumeni number 


■ 

Hanua. 

Sohiidlar. 

Filsingar. 

' De Nagrl 
and Fsbrifl. 

Sditaien. 

SobSi^er. 

0-9169 

0-9243 

0-9146 

0-917 

0-9164 

0-916 

198-7 



197-1 

192-8 

191-4 

187-0 

90-30 



— 

86-3-86-9 

83 2 

87-0 

95-60 


— 

_ 

— 

95-50 

0-99 

3-2 

10-41 



— 

— 

— 

0-99 

— 

— 

— 

— 

— 

200-6 

1 



, 



i 

90-60 

— 

— 

— 

— 

— 

279-0 

— 

— 

— 

i 

i 

198-60 

_ 




1 

i 

91-30 1 

— 

— 

— 


1 — 

282-0 ' 

— 

— 

— 

1 

1 

1 

36-2 1 

— 

i 

— 


i 


The results of the analysis of the oil are as follows: Oleic acid 85 per cent., 
palmitic and stearic acids 10 per cent., glycerin (calculated from the saponification 
number) 10*41 per cent, and phytosterin 0*60 per cent H. H. B. S. 


The Examination of Wood-Tar Creosote. L. P. Kebler. {Amer. Jmni. 
Pharm.y 1899, Ixxi., 409-413.) — The composition of commercial creosote varies with 
the kind of wood employed for the distillation, and the methods employed for 
removing the creosote from the distillate. It consists of a mixture of phenoloid 
compounds, chiefly of several homologous series, and any of the following compounds 
may be met with: Phenol (boiling-point, 182*’ C.) ; paracresol (203® C.) ; xylol 
(220® C.) ; guaiacol (200® C.) ; cresol (219® C.) ; homocresol, or dimethyl-guaiacol 
(230® C.) ; and ooerulignol, or propyl-gi:^aiacol (241® C.). 

Wood-tar creosote was formerly regarded as consisting in the main of guaiacol 
and cresol, but at the present time the author states that it is difficult to purchase 
creosote containing more than 20 per cent, of guaiacol ; and be regards the high per- 
centage found by some chemists as being probably due to faulty methods of analysis. 

The differentiation of different kinds of creosote is uncertain. Hirschsohn 
(Pharm* ZeiL Buss,, 1898, xxxv., 801) has described tests to distinguish beech-wood 
tar from the tars of birch, fir, and juniper ; but, in the author’s experience, the tests 
which will identify the unmixed products are uncertain in the case of mixtures. 

Oak>wood creosote is much more caustic than beech-wood creosote, owing 
to the fact that the former contains a larger amount of monophenols and correspond- 
ingly less guaiacol than the latter. The proportion of cresol and its homologues is the 
same in both. 

Pine- wood creosote {Comptes Bend,, cxix,, 1276) distilling between 200® and 
220* 0., has been found to contain* 40 per cent, of monophenols, 20*8 per cent of 
guaiacol, and 37*5 per cent, of cresol and its homologues. 
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As regards specific gravity of creosote, the United States Pharmacopoeia fixes 
the lowest limit at 1070, at IS"" C. ; while the British Pharmacopoeia reqnires it to 
be not lower than 1079, at 15** C. According to the author, the former limit can be 
readily met by a creosote which does not contain any guaiaool, and in his opinion the 
American standard should be raised. 

The following analyses of six samples from different American makers are given 
to show that it is possible to judge as to the quality of a creosote by an analytical 
examination : 


BpeoiSc 


Boilint; 


Per Gent, of Substance distilling between the following 
Temperatures. O. oorreoted. 


\ 

j 

" 1-200*. 

20Q*-206*. 

j 205*-210*. 

; 210*-216*. 

; 215*-220*. 

i 220"-2a$*. 

1 

10748 

195-224 

5 

34 

i 26 

j 23 

i 6 

3 

2 ' 

10748 

195-222 

20 

20 

30 

; 19 

7 

1 

3 : 

10650 

210-238 

0 

0 

0 

! 80 

1 25 

40 

4 : 

1-0642 

208-238 

0 

0 

2 

37 

! 21 

36 

6 : 

1-049 

188-220 

18 

12 

, 12 

39 

i 14 

— 

6 

1-069 

200-225 1 

32 1 

1 18 

10 

24 

9 

4 


. 

1 

Colour. 

i 

1 

Reaction. 

1 

.. . . i 

ip 

Glycerin Water Test. 

Twenty c.c. of 
Alcoholic KOH 
mixed with 1 c.c. of 
Creosote. 

1 

Nearly 

colourless 

Faintly acid 

9 

Normal 

Crystals in 15 minutes 

1 solid in 40 minutes f 

2 
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colourless 

It 

> 8 

• > 

1 No crystals in 5 hours ; \ 

! solid m 18 hours J 

8 
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ti 

9 

Emulsion 
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1 HoUd in 15 minates / 

i 

Straw colour 
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7 

It 

' Solid almost immediately 

5 

Nearly 

colourless 

11 

8 

•I 

Solid on cooling 

6 j 

Nearly 
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The author points out that none of the samples complied with the requirements of 
the United States Pharmacopooia. 

For the estimation of the guaiaool. the following process was used : 5 c.o. of the 
creosote are mixed with 50 c.c. of a 20 per cent alcoholic solution of potassium 
hydroxide, 4nd the resulting crystalline compounds of guaiacol and cresol, which 
deposit in from ten to thirty minutes, are pressed between filter-paper until dry. The 
mass is then mixed with 5 ac. of 10 per cent, sulphuric acid, and the mixture heated 
for a moment until the guaiaool and cresol rise to the surface. Water is then added 
until the oily layer sinks to the bottom, the aqueous layer decanted off, and 4 o.o. of 
concentrated ammonium hydroxide added. The guaiacol immediately forms a hard 
ei^staUine compound, and after some time a semi-crystalline mass reeulte from &e 
combination of the cresol. On treating the mixed oompounds with beuaene (bennin), 
only the ammoninm compound of guiuaool remuns undissolTed, and this can ha 
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by decantation or filtration and washed. FinaDy, the residne is rendered 
acid with 10 per cent, snlphario acid, and the goaiacol extracted with benzene, 
evaporated in a weighed basin, and weighed. 

In order to differentiate creosote from ooabtar phenols, one volume of the sample 
is shaken with a mixture of glycerin and water (8 : 1), and left to separate. The 
diminution in the volume of creosote indicates approximately the amount of sduble 
impurities. 

The barium hydroxide test for ooBrulignol and other high-boiling constituents 
gave a negative result with each of the six samples. 

In the author’s opinion, the pharmacopoeial requirements of creosote should be 
based on the following points : Physical appearance, reaction, solubility, specific 
gravity (not lower than 1*080, at 15" C.), boiling-point (200" to 220" C.), reaction with 
a 20 per cent, solution of potassium hydroxide in absolute alcohol, and a test for 
neutral oils. C. A. M. 


The Characteristios of the Oil and Terpenes of Aralia Eudioaulis. W. C. 
Alpers. (Amer. Jottm, Pharm,, 1899, Ixxi., 370-378.) — The rhizomes used by the 
author contained from 40 to 60 per cent, of water, and after being dried at 100® C., 
yielded on the average 5*53 per cent, of ash, of which nearly a quarter consisted of 
chlorides and sulphates of sodium and potassium. 

The volatile oil which was obtained from 60 kilos of the fresh roots by distillation 
with steam, and extraction of the essential oil from the distillate with chloroform, 
amounted to from 0 04 to 012 per cent. 

It boiled at 260" to 270" C, under ordinary pressure, whilst the larger proportion 
of it distilled at 185° to 195" C. under a pressure of 88 mm. 

It was found to consist principally of a sesquiterpene, C15H24, and an alcohol, 
Oi 5H25'OH(?), with a small quantity of a clear blue oil distilling at about 300" C., 
probably azulene Cj^Hg^O (B.P. 302" 0.). 

The sesquiterpene had a specific gravity of 0'9086 at 20" C., boiled at 270" C., 
and had a specific rotation of [a]^, = - 7 to - 8". It formed oily addition-compounds 
with hydrochloric acid and bromine, and derivatives with nitrous acid. 

When dissolved in three parts of glacial acetic acid, and mixed with an equal 
amount of glacial acetic acid previously saturated with dry hydrochloric acid, it gave 
a rose colour, which gradually became purple, and subsequently, in about ten minutes, 
sky-blue. The latter colour was permanent, and the liquid on distillation in vaotio 
yielded a blue liquid at about 140" C. 

Other colour-reactions were obtained by dissolving it in chloroform and adding 
sulphuric acid, which produced a purple-red coloration, and by adding sulphuric 
acid to its solution in acetic acid which gave a light wine-red colour. 

As these reactions and properties distinguish this sesquiterpene from isomeric 
compounds previously described, the author proposes for it the name araliene, 

• C. A. M. 

The Oomposition of Colophony. B. Henriques. {Chem. Bev. FetL u. Harz. 
Ind., 1899, vi„ 106-111.)— The work described in this paper was undertaken with the 
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object of determiniog whether the ester value of colophony was due to the presence 
of esters, and if not, what class of compounds were present. 

Dark samples of colophony were used in the experiments, since these have a 
greater ester value than lighter specimens. Cold saponification was employed, as 
it was found that with hot saponification there was evidently a more deep-seated 
change. 

The saponification value was determined by treating about 2 grammes of the 
substance with semi-normal alcoholic alkali, shaking for ten minutes until clear, 
and leaving the solution for about sixteen hours before titrating. Concordant results 
were obtained in this way, but the author considers that the results (about 3 units 
higher) obtained by leaving the liquid fqr forty hours, or by using norihal alkali and 
leaving for 16 hours, may possibly be nearer the truth. 

Dieterich concluded that there were no esters in colophony, since he was unable 
to isolate alcoholic bodies from the products of saponification, but the contrary is 
asserted by E. Schick {Zeits. angew. Chem., 1899, 28) and'others. 

The author reasons that, if the ester value be due to the decomposition of esters, 
a new quantity of acids must result on saponification, so that if after complete 
saponification the resin acids be liberated, washed, and their acid value determined 
and calculated on the original amount of substance taken, this second acid value 
will be greater than the first, provided that there has been a decomposition of esters. 
Otherwise the two values will be identical or nearly so. In practical experiments 
they were found to agree within about a unit, and hence the author concluded that 
there could have been no decomposition of esters. 

As considerably higher saponification values were obtained by using normal 
alkali and leaving the solution for forty hours, it was considered possible that the 
alkali acted on the acids, producing soluble acids of lower molecular weight, But 
since in one specimen the acid value was raised by saponification, but not raised in 
the case of another, the author regarded the question as open. 

As it was possible that the constant ester value of colophony might be due to the 
presence of lactones, attempts were made to isolate such bodies, but they were not 
found at all, or at most in small amount (1 to 1-5 per cent.), the main constituents 
being resin acids and unsaponifiable matter (8 to 12 per cent.). 

Finally, the conclusion was arrived at that part of the resin acids themselves 
were probably of a lactonio character, containing both carboxyl groups and anhydride 
groups, and forming, in addition to the alkali salts obtained by direct titration, 
higher basic salts on exposure to the action of alkali in excess. 

In the author’s opinion there is nothing to justify the view of Dieterich that the 
slow saponification of colophony is due to the presence of acids so weak that they 
can only combine with alkali gradually and after a long time. As opposed to this 
view, he points out that the whole of the colophony acids are soluble in a cold 
aqueous solution of sodium carbonate, and that if colophony be treated with a 
moderately concentrated cold solution of sodium hydroxide, ether extracts little but 
unsaponifiable matter from the liquid. 

As there is a relationship between oxy-acids and lactone acids, and also a certain 
degree of proportion between the amount of the ester value and the insolubility of the 
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in petroleum spirit, the author has applied Bahrion’s method of estimating oxy^ 
adds to the separation of the lactone acids (AnaiiYST, xxiii.^ 275). 

, Jlfty grammes of colophony (saponifloation value, 189*8 ; acid value, 158*7) were 
left overnight in contact with four or five times the volume of petroleum spirit. The 
supernatant liquid was decanted, and the residue boiled with four successive portions of 
petroleum spirit, dissolved in a hot solution of sodium hydroxide, cooled and filtered. 
The filtrate was acidified, and the resin acids filtered off, washed and dried. They 
were then pulverized, again boiled with petroleum spirit, dissolved in ether, the 
solution filtered, the solvent evaporated, and the acids dried at 100** C. In two 
determinations with the same sample of colophony they amounted to 36 and 37*2 per 
cent, respectively. 

The resin acids soluble in petroleum spirit were of a light yellow colour, 
resembling that of the finer kinds of colophony. Their acid value was 164*4, and 
their ester value 4*0 to 4*8. By further treatment with petroleum spirit, this ester 
value was reduced still more. 

The insoluble acids were much darker, and on treatment with alkali yielded an 
intense reddish*brown solution. Their saponification value was about 196, their acid 
value 151*3 to 151*7, and their second acid value 144*8 to 147*6. Under the influence 
of hot saponification these values were greatly increased and not concordant, saponi* 
fication values of 274 and 324, and a second acid value of 317*8, being obtained. 

A further proof of the greater decomposition effected by hot saponification was 
shown by the fact that the recovered acids were no longer completely insoluble in 
petroleum spirit, and, unlike those from the cold saponification, gave an intense 
yellow colour on treatment with that solvent. 

As additional evidence that the constant ester value of the acids insoluble in 
petroleum spirit was due to the hydrolysis of the lactone groups, these acids were 
converted into calcium salts before and after saponification, and the amount of 
calcium in each determined. This was found to be 7*11 per cent, before and 9*30 per 
cent, after saponification. 

The author has not yet determined the exact point at which this decomposition 
of the lactone groups is complete. 

The well-known Storch’s reaction with acetic anhydride and sulphuric acid was 
given by the insoluble acids as readily as by the soluble acids. 

It was found that the light yellow varieties of colophony also contain traces of 
the lactone acids insoluble in petroleum spirit. In one experiment the author 
isolated 0*4 per cent, with the same characteristics as that obtained from the darker 
specimens. 

From these experiments the following conclusions were finally arrived at : 

1. Colophony does not contain esters. 

2. Acid anhydrides are not present in any quantity, but in the miain unsaponifi* 
able matter and free resin acids. 

3. These acids can be separated by means of petroleumepirit into normal soluble 
acids and insoluble acids having the character of lactone acids. 

4. The soluble acids have only an acid value, whilst the insoluble acids have a 

high constant ester value in addition to their acid value. C. A. H. 
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AmlTBiM of Indiarubber Articles. B* Henriques. (Zeits. cmgew. Chem,, 
1899, ^)2.)— The author’s processes, which were originally described in the Chem. 
Zeitf 1892, xvi., 1695 ; 1893, xvii., 707 ; 1894, xviii., 411 and 905 (Analyst, xviii. 
IS, 227 ; xix. Ill ; xxii. 134), have stood the test of time ; but, having been altered 
in certain particulars, are worth recording anew. 

(1) Estimation of total Sulphur and Metals* — A 6 cm. hemispherical porcelain 
basin holding 30 c.c. is charged with 10 c.c. of pure strong nitric acid, covered 
with a watch-glass, and placed on a warm water-bath. 1 gramme of the sample 
(rasped or cut up) is weighed off, and a fragment dropped into the acid ; as 
soon as red vapours appear, the rest is cautiously added at such speed that 
the reaction is continuous without becoming stormy — it can be controlled by 
removing the basin from the water-bath, or by heating it more strongly. When 
• everything is dissolved, the cover-glass is wiped with a few pieces of paper which 
are dropped into the liquid, the whole is evaporated to a syrup, 20 c.c. more nitric 
acid are introduced, and the evaporation is repeated till most of the free acid is 
driven off. The mass is then stirred up with a mixture of 5 parts of sodium carbonate 
and 3 parts of potassium nitrate, covered with a layer of the same (using about 
5 grammes altogether), warming, if necessary, on the water-bath till all carbon 
dioxide is evolved. The basin is then covered with a similar vessel, concave side 
down, and heated with great care and very slowly over a minute flame, which is 
gradually urged till the mass becomes black. The temperature is next raised until 
'the salts fuse, the upper basin being removed towards the end of the operation. If 
successful, the cover only contains brown products of distillation which are free from 
sulphur ; but if spitting has occurred, some particles may adhere to the upper basin, 
and must be separately fused with the saline mixture. Finally, the melt is extracted 
with boiling water and filtered ; the solution is acidified and silica and sulphuric 
acid determined ; the insoluble matter is taken up with warm hydrochloric acid to 
separate silica from the metals, which are then severally estimated as usual. In the 
case of rubber goods containing cinnabar a separate portion is taken, which, after 
decomposition with nitric acid, must be treated with water, and in the filtrate the 
heavy metals must be thrown down with sulphuretted hydrogen. 

(2) Estimation of Bubber Substitutes in Vulcanised Products* — This process, 
though tedious, has not been found capable of simplification ; it remains as outlined 
in the Ckem. Zeit*, 1892, 1626, and 1894, 411 (Analyst, as cited above). A small 
improvement consists in removing the partially-dried caoutchouc mass from the filter, 
drying and weighing it separately, instead of employing a tared paper and weighing 
rubber and paper together. 

(3) Estimation of UnsapotUjiable Oils in Vulcanised Products. — Mineral oils; 
rosin oil, and paraffin are to be found in many varieties of rubber goods ; especially 
such as have been worked up a second time. After the mass has been treated with 
alkali, dried and weighed, the product is rubbed out in a basin and extracted with 
ether as long as the solvent becomes coloured ; the solution is simply poured ofi^ the 
residue is dried again and weighed, the loss being unsaponifiable oils. Ash and 
combined sulphur are determined on the product freed from oil. 
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(4) Estimation of Buhber Substitutes in Non-vulcanised Products, — Aithongh 
Butted for the examination of non-vuloanised patent’’ rubber plates, the regular 
process is not available for the treatment of sheets composed of soft rubber and 
substitutes ; the difficulty, however, is only due to physical causes, and the following 
modification avoids it : 5 grammes of the sample are boiled under an inverted 
condenser with 25 c.c. of benzene for an hour, and allowed to rest over-night 26 ac. 
of normal alcoholic alkali are added, and the boiling is repeated for four hours. The 
solvents are removed on the water-bath, and the residue is rinsed into a large basin 
with hot water. It is extracted with boiling water several times, the alkaline liquor 
being simply poured away ; the rubber that remains is kneaded and boiled till no 
longer alkaline, and it is finally dried to constant weight at 100’’ C. 

(6) Estimation of Unsaponifiable Oils in Non-vulcanised Prodticts. — The ether 
process described in (3) obviously cannot be employed in the present instance ; hot 
acetone is used similarly. But as the residual rubber is not easily brought into a 
condition fit for weighing, the extracts are run into a flask and the acetone distilled 
off; the oils are taken up in ether, filtered into a tared beaker, and themselves dried 
and weighed. 

(6) Estimation of Carbon Dioxide, — Chalk, magnesium carbonate, white-lead, 
and zinc carbonate are common loading materials ; but as the respective oxides are 
sometimes employed in their stead, it is often necessaiy to determine the carbon 
dioxide. Vulcanised goods are finely rasped and treated in Geissler’s apparatus, 
charging the reaction-flask with dilute copper sulphate solution in place of water, 
as sulphides are frequently present. From non-vulcanised goods, the rubber must 
be partly or wholly removed by boiling with nitrobenzene, and the residue powdered 
and examined as before. 

Henriques remarks that he is unable to obtain uniform satisfactory results with 
Weber’s solvent for indiarubber (nitrobenzene). Non-vulcanised materials, and such 
as are only lightly vulcanised and loaded, dissolve readily ; but neither hard rubber 
goods, nor soft and heavily-loaded articles, can be completely separated therewith ; 
the liquids yielded by the latter class of wares, moreover, are exceedingly difficult to 
filter. F. H. L. 


INORGANIC ANALYSIS. 

Modification of Pierce’s Method for the Determination of Arsenic in Ores. 
J. F. Bennett, junr. {Journ, Amer, Chem. Soc,, vol. xxi. [6], pp. 431-435.) — The 
original method being rendered inaccurate by the solubility of silver arsenate in an 
excess of acid or alkali and in ammonium nitrate, by the extreme fineness of the 
precipitate and by the inadequacy of litmus as an indicator, the author proposes the 
following modification : 

One-half gramme of the finely-powdered substance is fused with 8 to 5 grammes 
of sodium carbonate and potassium nitrate in equal parts, about one-third being used 
as a cover. On cooling, the mass is extracted with boiling water and filtered. The 
filtrate, which contains the arsenic as alkali arsenate, is strongly acidified with acetic 
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acid, then boiled to expel carbon dioxide, and, after cooling, treated with a few drops 
of alcoholic phenolphthalein and sufficient sodium hydroxide to give an alkaline 
reactioui the purple-red coloration produced by an excess of alkali being discharged 
by acetic acid. A slight excess of neutral silver nitrate is then well stirred in, and 
the whole left to settle, away from direct sunlight ; the supernatant liquid is poured 
off through a filter, and the precipitate washed by decantation with cold water, 
thrown on the filter and washed thoroughly. The funnel being then filled with water 
and 20 c.c. of strong nitric acid, this liquid is run through the filter into the original 
beaker, the residue washed thoroughly with cold water, and the filtrate made up to 
about 100 c.c. and titrated with standard potassium thiocyanate (Volhard) ; or the 
silver is determined by scorifying the filter and precipitate, and cupelling, the first 
method being adopted when chlorides are present. C.«S. 


Valuation of Gold Samples. W. Witter. {Chenu Zeit, 1899, xxiii., 522.) — 
A short time ago Bock stated that the ordinary process of gold cupellation was no 
longer delicate enough for modem requirements, and he propounded a new method 
of investigation based partly on electrolysis {Chem. ZeiL, 1897, xxi., 973; 1898, xxii., 
368). The present article describes experiments carried out at the request of the 
Hamburg Mint to ascertain how great is the difference between the results of wet 
analysis and dry assay, whether assay is accurate enough to govern large financial 
transactions, whether Bock’s process is better than cupellation, and whether it is 
always applicable. Starting with four carefully-analysed samples of gold — an 
unmelted electrolytic product, commercial electrolytic fine gold, washed gold as sent 
from Hong-Kong, and gold coinage (900*’) — using always the same quality acids, 
lead, and cupels, and the London Mint system of treating the rolls (Eose, 
** Metallurgy of Gold,” 1896, 445), the author found, as first enunciated by Eose, 
that the temperature of the muffie is a most important, though often overlooked, 
factor in obtaining correct figures by cupellation. Employing Heraeus’s platinum* 
rhodium element with a Eeiser and Schmidt galvanometer, he deduced the following 
as the proper working temperatures: Chemically pure gold, 960** Q.,; less fine 
gold, 950" to 960" C. ; gold containing a very little platinum, 1000" to 1010" C. ; 
973" malleable gold containing silver and copper, 960" C. ; coinage metal (900 parts 
Au, 100 parts Cu), not exceeding 920" or 930" C. ; 720" gold with silver and copper, 
below 900" C. The detailed figures show also that when an approximately pure 
gold, such as an electrolytic product, comes to be assayed, the result of the test 
cannot be checked on absolutely pure metal ; because (presumably) of the platinum 
in the former, which demands a higher temperature. Therefore the temperature of 
cupellation must be determined ; and when a good pyrometer is not at hand, a series 
of alloys with melting-points rising by 20" or 25" between 850“ and 1050" C., should 
be provided as guides. Analyses of the rolls obtained from the four varieties of 
metal mentioned above proved them to contain from 99*8576 to 99*8786 per cent, of 
gold, while the cupels retained 0*0370 to 0*0891 per cent, ; the difference between 
the weights of the rolls and the true gold in them ranged between 0*1226 and 
0*1424 per cent. ; therefore the proportion of gold volatilised was between 0*0335 and 
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per cent. These results fairly bear out Napier’s statement that, aooording ta 

eompositio^ of the material, the difference between the amount of gold in the 
and in the roll (as determined by analysis) yaries between 012 and 014 
per cent. It is thus necessary to wateb that the weight of foreign metals in the 
rdls shall equal the weight of gold yolatilised ; but that this is practically possible 
the author’s experiments demonstrate. In short, if the temperature be kept at the 
proper point, the yield of the cupellation process will not differ from the theoretical 
by more than 0*2 part per 1000. 

Now, especially with high-grade samples, a wet analysis cannot safely be 
conducted by determining directly the amount of gold ; for, as Kriiss’s researches 
have shown (Liebig's Annalm, 1887, ccxxxviii., 67), precipitation of pure gold chloride 
may dead to errors ranging between --0*4 or -1*4 part to +0*3 part per 1000. 
Thus, the foreign metals must be estimated, a process which requires at least four 
weeks, and quantities of 50 or 100 grammes for its successful operation. Very low 
quality gold cannot be assayed, and analysis becomes necessary ; but such specimens 
are rarely met with at the present time. Gold is usually sold in parcels of 5 to 
25 kilos., each of which is tested; therefore the sum in dispute, assuming the two 
tests to differ by the maximum amount (0*4 part per 1000), is comparatively small ; 
and owing to the greater rapidity of assay, the interest on this sum is less than when 
a wet analysis is insisted on. On the whole, if properly conducted, cupellation 
yields quite satisfactory results, and an analysis is seldom of practical value. 

In Bock’s process the sample of gold is melted with silver in a graphite 
crucible, the product rolled out, melted again, once more rolled, and then treated as 
usual with nitric acid of the specific gravities 1*2 and 1*3. The rolls are next 
electrolysed for ten minutes, washed, etc., and ignited. Bock omitted to specify 
the exact strength of the current ; Witter finds as the maximum to avoid danger 
of disintegration, 1 ampere (ND^^^,) calculated on the cathode, using 1 part of 
1*2 nitric acid and 5 parts of water as the electrolyte. It seems better, however, to 
allow the current to pass for twenty or thirty minutes at a density of less than 
1 ampere (0*05 to 10) in order that all silver, and all other metals that are remov- 
able, shall be dissolved. Nevertheless, the whole of the silver and other metals 
cannot always be removed, and it is sometimes necessary to repeat the process ; on 
the contrary, losses may occur in the crucible and by disintegration during boiling 
or during electrolysis. As the result of a large number of trials, Bock’s method 
appears to give average errors of +0 to +0*2 part per 1000. Bock’s process has the 
advantage of not needing so much previous experience to bring it to a successful 
issue, and of leaving cupellation available as a check ; but it is not suited to all 
varieties of impure gold. Primarily ihtended for coinage metal, it can also be 
employed on any silver and copper alloys that are malleable ; brittle alloys, by 
simple fusion with silver, still remain brittle, and so they cannot be beaten or rolled 
out ready for the electrolytic treatment. In laboratories where frequent analyses of 
a uniform malleable quality of gold have to be made, Bock’s process is to be recom-* 
mended ; but in places where the samples vary widely, a preliminary dry assay is 
indispensable, and it depends entirely upon circumstances whether the electrolytic 
method is applicable to control the results. F. L. 
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X^te^rmination of Qoldi and its Separation firom Platinum and Iridium. 
L. Vanltio and L. Seeman. (Ber., 1699, xxxiL, 1968.)— When a solution of gold 
chloride is mixed with hydrogen peroxide and sodium (or potassium) hydroxide, the 
metal is completely thrown down in the cold within the space of a few minutes ; 
whereas precipitation with ferrous sulphate or oxalic acid requires several hours. So 
delicate is the reaction that it will detect 0 03 milligramme of gold in 10 e.c. of a 
liquid, the other tests beginning to fail between 0*09 and 0*06 milligramme per 
10 0 . 0 . A test with ferric chloride, hydrochloric acid, and a fragment of zinc, stated 
by its author to be capable of detecting 1 part of gold per 1,000,000 {Pharm. C, H., 
xxvii, 821), is equally sensitive with the present one, giving a reddish coloration in 
fifteen minutes with 0*03 milligramme per 10 c.o., but failing with half that amount. 

For quantitative purposes a dilute solution should be warmed after the metal has 
fallen, and after warming hydrochloric acid should be added to bring the precipitate 
into a state fit for easy filtration ; the acid, however, must not be introduced before 
warming. Silver may be estimated similarly. 

Platinum and iridium are not precipitated by alkaline hydrogen peroxide in the 
cold, so that they can be separated from gold by the above process ; ruthenium is 
attacked, and is therefore not amenable to like treatment. F. H. L 


Separation of Iron and Aluminium by Volatilising the Ferric Chloride. 
F. A. Gooch and F. S. Havens. {Zdts, anorg. Chem., 1899, xxi., 21.) — When ferric 
Oxide is heated to 180'' or 200" C. in a stream of dry hydrochloric acid gas, the bulk 
of the material (about 90 per cent.) is rapidly converted into chloride and volatilises ; 
the residue is almost black, insoluble in water, slightly soluble in cold (aqueous) 
hydrochloric acid, but fairly soluble in the hot acid, yielding a solution of ferric chloride. 
This dark substance, presumably an oxychloride, is only attacked by gaseous hydro- 
chloric acid at the above temperature quite slowly, producing finally a whitish residue 
composed essentially of ferrous chloride, which is scarcely capable of volatilisation 
at 500" C. This phenomenon of dissociation can be prevented, and complete 
volatilisation attained, either by first heating the oxide to 450" or 500" C., and then 
passing a rapid current of hydrochloric acid vapour, or by carrying out the process 
at 180" or 200" C. in an atmosphere of hydrochloric acid containing a little free 
chlorine — the latter method is distinctly to be preferred. Mixtures of ferric oxide 
with alumina (0*1 to 0*2 gramme of each) can thus, as the examples quoted show, 
be quantitatively separated at 200" by treatment with the two gases for from half*an« 
hour to one hour. F. H. L. 

Volometrio Sstimation of Nickel and Zino in German Silver and Similar 
Copper Alloys. J. Jedlioka. {Lhty chemicki, 1899, xxiii., 25 ; through Chem, 
ZeiU Bep., 1899, 256.) — One gramme of the finely-powdered alloy is dissolved 
in the minimum of nitric acid, and evaporated on the water-bath with a little 
Bulphurio acid. The residue is diluted, neutralized, freed from iron with sodium 
Baccmate, the copper Is reduced with sulphurous acid, thrown down with potassium 
thiocyanate, and the sulphurous acid driven off from the filtrate. The liquid, which 




THE ANALYST. 


ccmtiiixiB the nickel and zinc (ifc mast not contain any ammonium salts)* is heated to 
toiUng in a large porcelain basin, mixed with sodium carbonate solution, and oxidized 
with sodium hypochlorite, keeping the whole faintly alkaline, so that the nickel may be 
completely thrown down as peroxide. In order to make the precipitate filter easily, 
only the smallest necessary quantities of the reagents are added ; and to prevent it 
adhering to the vessel, the parts of the basin uncovered by the liquid are cooled with 
water before introducing the hypochlorite. The precipitate, consisting of nickel peroxide 
and basic tin carbonate, is boiled and washed by decantation three times, and filtered 
through asbestos. It and the asbestos are next rinsed into a beaker, and decom- 
posed by stirring and warming to 40“ or 60“ C. with the needful volume of semi- 
normal oxalic acid, which is partly oxidized and partly combines with the nickel and 
zino. When the last dark-coloured particles of nickel peroxide have disappeared, the 
caihon dioxide is driven off by boiling, and the solution is titrated with ^ alkali ; it 
is then diluted sufficiently, acidified with sulphuric acid, and titrated with per- 
manganate containing 10 or 15 grammes of the potassium salt per litre. Small 
amounts of cobalt (0*8 to 0*5 per cent.) cause a trifling error, but the process only 
occupies two or three hours, and with care gives results within 0*1 or 0*2 per cent, of 


the truth. 


F. H. L. 


The Volumetric Estimation of Stilphur in Iron by means of Arsenious 
Acid. jr. Thill. {Zeit anal. Chem,, 1899, xxxviii., 342-344.) — This method is based 
on the liberation of sulphuretted hydrogen and its subsequent absorption by 
decinormal arsenious acid solution, 1 c.c. of which is equivalent to 0*002556 gramme 
of hydrogen sulphide, or 0*0024045 gramme of sulphur. 

In making an estimation of the sulphur in iron, steel, etc., the usual method of 
liberating the sulphur as hydrogen sulphide, and absorbing the gas by a reagent, is 
followed. Care must be taken, however, that the hydrochloric acid used to dissolve 
the metal is added as slowly as possible. After the requisite quantity of acid has 
been added, and the contents of the flask have begun to boil, the flame is so regu- 
lated that the boiling only just continues. In this way the distillation of too much 
hydrochloric acid is prevented. 

For the absorption, the author prefers the apparatus devised by E. Franke, but 
states that the well-known apparatus of Weigert and von Beis can also be used, 
though with the latter it is advisable to place an additional condensation bulb 
between the generating and absorption flasks. The latter is charged with 25 c.c. of 
a decinormal solution of arsenious acid and 50 c.c. of a cold-saturated solution of 
sodium bicarbonate. 

When the iron is completely dissolved the current of carbon dioxide is passed 
through the apparatus until the whole of the sulphur has been precipitated as 
arsenious sulphide, which takes place in about ten minutes. The liquid is then 
rendered acid by means of a few c.c. of hydrochloric acid, made up to 500 c.c., 
shaken and filtered. The residual arsenious acid is titrated in an aliquot part of the 
filtrate in the usual manner. 

The following are some of the results obtained by this method and by the 
hydrogen peroxide method : 
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HydrogAp Peroxide Method. Areenioue Acid Method. . 

Sulphur, per cent. Sulphur, per oent. - 

0108 ... 0-105 

0-081 ... 0-083 

0-095 ... 0-090 

0*148 ... 0*148 

C. A. M. 

Tlib Use of Potassium Ferrooyanide for Preparing Standard Ferrio Solutions 
for Volumetrio Purposes. K. Schroder. {Ohem. Zeit, 1899, xxiii., 533, 540, 557.) — 
The author finds that potassium ferrocyanide is one of the best substances for 
preparing an iron solution for volumetric work. It has the advantage over iron filings 
and wire of being homogeneous, and over solutions (of Mohr’s salt, etc.) of being 
unaffected by changes in temperature. It can be converted into a ferric salt quickly 
and with little trouble ; and the usual destruction or removal of superfluous oxidizing 
material is avoided. Its purity need only be examined once, determining the pro- 
portion of water and that of iron by a gravimetric process ; for it keeps indefinitely 
in brown or black bottles. 

From the commercial article a pure product is obtained by rapid recrystaliiza- 
tioQ from a boiling saturated solution, draining the crystals with the pump, drying 
them for twenty-four hours between paper, then digesting them with absolute 
alcohol, draining and drying for forty-eight hours as before. For use, 4 or 5 grammes 
are rinsed into a 500 c.c. fiask of Jena glass, with 20 or 25 c.c. of sulphuric acid 
(epecific gravity 1*84) ; the vessel is placed slantingly on a tripod, and is heated over 
a bare flame which does not touch the flask, till, after a few agitations, solution is 
affected. The flame is raised till the carbon monoxide is wholly driven ofl, then 
raised farther until the liquid boils briskly (using a coil of platinum to prevent 
bumping). It was found by the author that the iron by this treatment was completely 
converted into the ferric state, the salt formed being, according to Fownes, ammonium- 
potassium-iron alum — 

(NH.lgSO^ -h KgSO, + 2Fe2(SO,).,. 

After thirty minutes it is cooled, 25 c.c. of water are introduced and mixed with the 
solution; 10 or 15 c.c. of 1.19 hydrochloric acid are next run in, and the whole is 
boiled for flve or ten minutes. The liquid which contains all the iron in the ferric 
stat^ is ready to be employed as a means of standardizing stannous chloride or 
(obviously) iodine, if an excess of tin be taken. The titration must not be carried 
out in flasks with a pronounced yellow tint, or the end-reaction will be difficult of 
observation. The figures quoted by the author respecting the composition of re- 
crystallized potassium ferrooyanide show a satisfactory agreement with the formula 
K^Pe(CN)e-f3H20. P. H. L. 

Valuation of Persulphatea. G. H. Mondolfo. (C/iem. Zeit., 1899, xxiii., 699.) ' 
— ^This process depends on the reaction : 

M'SO^ + KI-M'KBp^-hl. 

Two or three grammes of the sample are diissolved in 100 o.o. of cold vra^, 
10 da^f the liqtiid are mixed with an excess (0*25 to 0*5 gramme) of potasmiinf 


Thomas pig-iron 

• - »» tt 

*9 It 

99 99 
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iodide^ md warmed for ten minutes to 60'’ or 80’ C. The liberated iodine is titrated 
witii doeinormal thiosulphate and starch, 1 o.o. of the reagent oorresppnding to 00114 
gramme of NH4SO4, or to 0*0135 gramme of KSO4. R H; L. 


Estimation of Acids from the Volume of Hydrogen they erolra on Treat- 
ment with Metals. K. Ulsoh. {Chem. Zeit, 1899, xxiii., 624.) — The author has 
already described {Zeits. anal. Ohem.t 1891, xxx., 175 ; 1892, xxxi., 392) a process of 
determining nitric acid by reducing it to ammonia with nascent hydrogen, and noting 
the deficit of gas liberated when an excess of iron and a known quantity of sulphuric 
acid are employed to generate the latter. It has been suggested that occlusion might 
interfere with the accuracy of the method ; further experiments have therefore been 
instituted which disprove this objection, and show that the process is available for 
the gas-volumetric estimation of inorganic and many organic acids. To generate the. 
hydrogen, 2 5 grammes of “ ferrum pulveratum ” and 10 drops of a 5 per cent, 
solution of platinic chloride are used, but within reasonable limits the exact quantities 
are immaterial. The volume of gas is read off after a few minutes' shaking, for 
although a little continues to be evolved for several hours, the reaction is practically 
completed at once. The strength of the acid may vary within wide limits, but it 
should not be too weak [apparently it should he about decinormal]. Owing to 
solubility and the presence of oxygen, the yield of hydrogen is always slightly below 
the theoretical: 20 c.c. of decinormal sulphuric acid evolve 22*05 c.c. instead of 
22*34 c.c. As an example of the accuracy attainable, normal sulphuric acid was pre- 
pared by diluting strong acid according to the indications of the above process ; 
10 c.c. finally neutralized 28*65 c.c. of baryta-water, whereas 10 c.c. of normal acid 
standardized on sodium carbonate neutralized 28*70 c.c. Hydrochloric acid may be 
treated similarly, also phosphoric acid, but owing to the formation of ferric phosphate, 
the latter reaction is slower, and the same portion of iron cannot be used so often. 
Oxalic, acetic, and succinic acids give correct results ; lactic acid (possibly by reason 
of impurity) comes out too low ; tartaric and citric acids present certain difficulties, 
liberating too much gas. Further details are promised. F. H. L. 


Tests for Boric Acid. V. JDenher and J. S. C. Wells. {Joum. Amer. Chem. 
Soc.f vol. xxi. [5], pp. 417-420.) — An improved method of performing the fiame-test 
has been devised by the authors, the apparatus employed being a test-tube containing 
the substance and reagents, and closed by a cork fitted with a small glass tube drawn 
out to a fine jet. Heat being applied to the test-tube, and the alooholio vapour 
ignited, the flame will show the presence of 0*1 per cent, of boron trioxidd, the test 
thus being ten times as delicate as the ordinary flame-test. Copper and barium salts 
do not colour this flame. 

The authors determined the limits of sensitiveness of the other tests in use, with 
the following results: Boric ether flame (old method); 1*0 per cent.; glyeerin 
method, 0*1 per cent. ; potassium fluoride and acid sulphi^, 10 per cent turmeric 
paper, 0*01 per cent. C; S. 
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ITAlfUitixm of Hydrogen Peroxide. A. 8oniii6-lfltoret. {Bip. Pharm., 1699^ 
[8], SCI., through Ohim, Zeit Rep., 1899, 224.) — Three or fonr o.c. of the Solu- 
tion are brought into a nitrometer filled with meroury, 1 or 2 o.o. of sodium 
hydroxide solution are added, and 0*3 or 0*4 gramme of finely powdered mar^aneee 
dioxide is introduced into the liquid through the meroury by means of a glass tube. 
The voluihe of gas is then read off. F. H. L. 


The Valuation of Basic Slag (Thomas Meal) on the Basis of its Percentage 
of Soluble Phosphoric Acid, P. Wagner. (Pamphlet pubUshed by Paul Parey, 
Berlin, 1899.) — So many changes have been made daring the past few years in the 
treatment of Thomas slag, with the object of increasing the solubility of the phos- 
phoric acid, that its composition now dbBfers essentially from that formerly produced. 
The proportion of easily-decomposable calcium silicate now present is much greater 
than was formerly the case, with the consequence that the combined action of this 
and the free lime present is sufiicient to so reduce the acidity of the official (German) 
citrate solution, as to affect its solvent action upon the phosphoric acid of the slag. 

The author has carried out a series of experiments with the view of determining 
the relative manurial values of the slage now on the market, and of so modifying the 
official method as to adapt it to suit the altered circumstances. He finds that a 
citrate solution containing 2 per cent, of free citric acid is preferable to the official 
solution containing only 1*4 per cent. For testing pure slags, a simple aqueous citric 
acid solution may be used, but the acidified citrate solution has this advantage, that 
it affords a means of distinguishing between pure slags and those mixed with ground 
Bedonda or Belgian phosphates. Thus, a Belgian phosphate treated with a citrate 
solution containing 2 per cent, of free citric acid showed a solubility of only 
8 per cent., whilst the same phosphate treated with a 2 per cent, aqueous citric acid 
solution showed a solubility of 80 per cent. The following are abri^ed directions of 
the process recommended by the author : 

I. Solutions : 

1. A 10 per cent, citric acid stock solution containing 5 grammes of salicylic acid 
per 10 litres. 

2. The same diluted to a 2 per cent, strength. 

3. Molybdate solution : 150 grammes of ammonium molybdate to be dissolved in 
600 o.c. of water, 1 litre of nitric acid of 1*19 specific gravity, and 400 grammes of - 
ammonium nitrate to be added, and the whole diluted with water to 2 litres. The 
solution to be allowed to stand for twenty-four hours at Sd*" C., and then filtered. 

4. Magnesia mixture : 110 grammes of magnesium chloride and 140 grammes of 
ammonium chloride to be dissolved in 1,300 c.c. of water, and 700 c.o. of 8 per cent, 
ammonia added. The solution to be allowed to stand for several days, and then 
filtered. 

5. Citrate-magnesia mixture : 200 grammes of citric acid to be dissolved in a 
20 per cent, ammonia solution^ and made up to a litre with the same s<dution. This 
solution to be ^en mixed with 1 litre of the magnesia mixture. 

II. The determination is carried out as follows; 5 grammes of the Thcsnes 
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mill sm pliOrbed in a half-litre flask eontaita£ig 5 c.c. of alcohol, and the flask filled 
to Ibe with dilute (2 per cent.) citric acid solution, at a temperature of 17^^ 0. 
3^ flask is then closed with a caoutchouc ittopper, and shaken for thirty minutes in 
a rotating apparatus making thirty to forty revolutions per minute. The liquid is 
then filtered. Fifty o.c. of the filtrate are placed in a beaker, 80 to 100 c.c. mbiyb 
date solution added, the mixture warmed to 60” to 70” G., and allowed to cool. 
It is then filtered, the precipitate washed with 1 per cent, nitric acid solution, and 
dissolved in about 100 o.c. of 2 per sent, ammonia. Fifteen o.c. magnesia mixture are 
then added, the mixture aUowed to stand for two hours, the precipitate filtered off, 
washed with 2 per cent, ammonia solution, dried, ignited, and weighed. 

H. H. B. S. 

Determination of Oxygen in Water, L. Mutsohler. {Zeit. fur Untersuch. 
der Nahr. und Genussmittel^ ii., 481-484.) — By means of the apparatus shown in 
the accompanying figure, the author adapts Mohr’s method, for 
the determination of oxygen in water in situations where the 
accommodation of a properly-equipped laboratory is not available. 
The apparatus consists of a strong bottle of about 1 litre capacity 
with a wide neck, to which is fitted a double- bored caoutchouc 
stopper. The tubes 2, 3, and 4 are made of thin glass, so that they 
can be easily fractured by means of the glass or agate ball 1. They 
are filled with the reagents and sealed up. The tube 4 is for the 
sulphuric acid. It is of 15 to 20 c.c. capacity, and is fixed through 
the central hole in the stopper, as shown in the figure. The tube 2, 
of 5 to 8 c.c. capacity, is for the soda solution, and the tube 3, of 
25 to 30 c.c. capacity^ for a known quantity of ferrous ammonium 
sulphate solution. Through the second hole in the stopper a 
narrow-bore glass tube is fixed, flush with the under surface of 
the stopper, and projecting about 2 cm. above the top. On the 
projecting part is fixed a piece of caoutchouc tubing, which can 
be closed by means of a small piece of glass rod, thus providing 
a vent. 

The determination is carried out as follows : 

The bottle is filled with the water to be tested, the tubes are inserted, the 
stopper fixed in its place, and the vent-tube closed. The bottle is then carefully 
shaken so as to fracture and release the contents of the ferrous salt and soda tubes 
without breaking the sulphuric acid tube. The latter is left intact until after the 
return to the laboratory, when its contents are similarly discharged. The bottle is 
then allowed to stand for 10 to 15 minutes until the fluid clears, after which it 
is washed out with boiled water, and the unoxidized ferrous salt determined by 
titration. H. H. B. 8. 

Action of a Hard Wator on Certain Metals. Xi. Howe and J. L. Monison. 
(Joum. Amer. Chem. Soc., vol. xxi. [6], pp. 422-426.)— The water examined was found 




®HB ANALTStf. 


m 

tb corrode braes fittings; it cbtitained per 100»000 parts: Lime^ 7^80, niagne&d% 
4’066, carbon dioxide, 30*196, sulphur trioxide, 0*2127 parts, chlorine a trace* Strips 
of brass, einc, copper, iron, lead, and aluminium were immersed in the water during 
four months, with and without access of air, and duplicate tests were made with 
distilled water. The results of the subsequent examination of the metai and water 
lead to the conclusion that waters of the above class, free from chlorine, attcu^k ;sino 
more readily than distilled water does, and dissolve out this metal from brass ; they 
should therefore not be conveyed through zinc-lined iron pipes. The hardness of this 
water does not prevent it dissolving lead, the action being more than half as greiat 
as that of distilled water when protected from the air. When air is excluded, the 
action on iron is relatively slight, and this water has no influence on aluminium or 
nickel. • C. S. 


APPARATUS. 

An Electrically-heated Drying Oven. T. W. Richards. {Amer, Chem, Jour.y 
1899, xxii., 45.) — The general construction of this oven is shown by the annexed 
drawing. G is a frame composed of two parallel porcelain clamps, such as are used 
for securing electric wires, held together by 
means of glass rods passing through the screw- 
holes, and with larger glass tubes encircling the 
rods to act as distance pieces. Bound the 
porcelain sides of the frame is wound a coil of 
platinum wire to act as the resistance. F is a 
stationary fan made by cutting radial slits in a 
circle of sheet tin or platinum, bending the 
sectors through an angle of 45** ; or it may be 
constructed of mica vanes and a platinumjcentre, 
etc. Its object is to force the current of hot air 
to ascend in a spiral in order to produce a 
uniform temperature in all parts of the oven; 
this it does to within 2*". The walls, D, consist 
of two beakers with their bottoms cut off, the 
annular space being packed with asbestos, etc. 

The cover is either a clock-glass, a porcelain basin, or a tile. C is a porcelain tile, 
B layers of asbestos, A a wooden base. The quantity of wire on the resistance must 
obviously vary according to circumstances. Bichards quotes for a 62-volt current, 
and prescribes* 5 metres of No, 32 B. and 8. [about No. 85^ S.W.G. «0O08 inch, or 
0*2 millimetre] platinum wire. This when heated has a resistance of about 25 ohms, 
requires, therdore, 2 amperes (which can safely be taken from a lighting circuit), and 
absorbs 100 watts — an amount of energy that is capable of heating an oven latge 
enough for most analytical laboratories. If the current be obtained from 8-volt 
accumulators, from 6 to 15 ampkes should be needed, according to the dimensions of 
the apparatus ; in this case thin platinum foil would make the best resistahce.^ The 
fi3i;ed resistance is adjusted to give the maximum temperature; lower heats are 
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by including other resistances outside, or by increasing the amount of air 

admitted. 

An ordinary 16 candle-power glow-lamp fixed inside a paraffin damp chimney, the 
whole jacketed with a tin can, forms an efficient makeshift which will hold a crucible ; 
it gives a temperature of 120" C. or 130® C. P. H. L, 


The Inoaudesoent l^leotrio Lamp aa a Source of Heat in Ether Extraction. 
O. G. Hopkins. {Jotmu Amer. Chem. Soc.^ voL xxi. [8], pp, 645-647.) — For heating 
a battery of twenty Soxhlet apparatus, the author employs five ordinary 110-volt 
thirty-two candle-power lamps placed in an air-bath of galvanised iron, 36 x 3 x 6 
inches, lagged with asbestos to prevent radiation, the removable cover being perforated 
by twenty 2-inch holes in two rows. The lamps are set 7 inches apart, under the 
centres of the squares formed by every four holes, thus equalizing the heat, which is 
sufficient to distil about 60 drops per minute in each apparatus. The usual tempera- 
ture of the bath does not exceed 75® C., but since, when all the holes are covered, the 
heat may attain the ignition point of ether, it is advisable, for absolute security in 
case of breakage of any of the flasks, to immerse the lamp-bulbs in water. The 
economy of these lamps is high, about 96 per cent, of the electrical energy being 
converted into heat. C. S. 


REVIEW. 

A Treatise on Practical Chemistry and Qualitative Analysis. By Prank 
Clowes, D.Sc., Emeritus Professor in the University College, Nottingham ; 
Chemical Adviser to the London County Council, etc. Seventh edition. 
London : Churchill, 1899. 

This work, which has now reached ^ts seventh edition, is so well known to 
students and teachers of chemistry, that any special review of it is almost unneces- 
sary, and criticism is disarmed. It has, in fact, become a standard work, and may 
be regarded as one of the leading English text-books of Qualitative Analysis. 

It has perhaps ever been a vexed question whether detailed directions to the 
student are on the whole better than a brief outline of the tests to be made by him, 
but the unqualified success of Dr. Clowes’s work may he taken as a strong argument 
in favour of the former view ; and always provided that the student can be induced 
to read, there can be no doubt that a conscientious study of this manual will insure 
a sound knowledge of the subject, while the time of the teacher will be largely saved. 

The tables of differences constitute a very special feature, and in this and the 
later editions there is scarcely any branch of the subject which has not been more or 
less fully handled, notably many organic substances of importance, and the reactions 
of the rare metals. 

There is perhaps only one regrettable omission — that of the theoretical explana- 
tions of analytical processes; these 1 venture to think might still find a place in a 
new edition. Dr. Clowes is not unconscious of this omission, and alludes to it in his 
preface. H, W. H. 
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THE SALE OF FOOD AND DRUGS ACT OF 1899. 

[62 & 63 Vio., Ch. 61.] 

ABEANGEMENT OF SECTIONS, 

Section 

1. Precautions against importation of agricultural and other produce insufficiently 

marked. 

2. Power for Local Government Board or Board of Agriculture to sample articles 

of food. 

3. Power for Local Government Board or Board of Agriculture to act in default 

of local authority. 

4. Power for Board of Agriculture to make regulations as to analysis of milk, 

* cream, batter, or cheese. 

5. Extension of Margarine Act, 1887, to margarine-cheese. 

6. Marking of margarine and margaarine-cheese. 

7. Provisions as to manufacturers of and dealeis in margarine and margarine- 

cheese. 

8. Bestriction on amount of butter fat in margarine. 

9. Provision as to name and address of person selling milk or cream in a public 

place. 

10. Division of samples taken in course of delivery or transit. 

11. Provisions as to condensed, separated, or skimmed milk. 

12. Notice of mixtures. 

13. Amendment of 38 39 Vic. o. 63, as to samples. 

14. Taking samples in course of delivery. 

15. Amendment of 38 39 Vie. c. 63, as to registered parcels. 

16. Obstruction of officer in discharge of his duties. 

17. Penalties for offences under the Sale of Food and Drugs Acts. 

18. Articles sold in tins or packets. 

19. Time for proceeding and regulation as to summons. 

20. Provisions as to use of warranty or invoice as defence, and proceedings against 
^ the warrantor. 

21. lOuty of court to send articles for analysia 

22. Provisions as to certiffcates of analysis. 

23. Transfer of po^yers Secretary for Scotland to Itoeal Government Board. 

24. Application to Ireland. 
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Interpretation of terms. 

Definition of food.” 

Bepeal of enactments in schedule. 
Short title and commencement. 
Schedule. 


CHAPTEE 51. 

An Act to Amend the Law kelating to the Sale of Food and Drugs. 

[August 9, 18991] 

Be it enacted by the Queen’s most Excellent Majesty, by and with the advice and 
consent of the Lords Spiritual and Temporal, and Commons, in this present 
Parliament assembled, and by the authority of the same, as follows : 

1. — If there is imported into the United Kingdom any of the following articles, 
namely : 

(a) Margarine or margajine>cheese, except in packages conspicuously marked 

“ Margarine or ‘‘ Margarine-cheese,” as the case may require ; or 

(b) Adulterated or impoverished butter (other than margarine), or adulterated 

or impoverished milk or cream, except in packages or cans conspicuously 
marked with a name or description indicating that the butter or milk or 
cream has been so treated ; or 

(c) Condensed separated or skimmed milk, except in tins or other receptacles 

which bear a label whereon the words ** Machine-skimmed Milk ” or 
** Skimmed Milk,” as the case may require, are printed in large and legible 
type; or 

(d) Any adulterated or impoverished article of food to which Her Majesty may 

by Order in Council direct that this section shall be applied, imless the 
same be imported in packages or receptacles conspicuously marked with a 
name or description indicating that the article has been so treated ; 
bhe importer shall be liable, on summary conviction, for the first offence to a fine not 
5xoeeding twenty pounds, for the second offence to a fine not exceeding fifty pounds, 
ind for any subsequent offence to a fine not exceeding one hundred pounds. 

(2) The word “importer” shall include any person who, whether as owner, 
sonsignor, or consignee, agent, or broker, is in possession of, or in anywise entitled 
o the custody or control of, the article ; prosecutions for offences under this section 
ihall be undertaken by the Commissioners of Customs ; and subject to the provisions 
)f this Act this section shall have effect as if it were part of the Customs Consolida* 
lion Act, 1876. 

(3) The Commissioners of Customs shall, in accordance with directions given 
)y the Treasury after consultation with the Board of Agriculture, take such ssimples 
>f consignments of imported articles of food as may be necessary for the enforoe- 
nent of the foregoing provisions of this section. 

(4) Where the Commissioners of Customs take a sample of any oopsignment in 
pursuance of such directions, they shall divide it into not less tkan three parts, wd 
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Bend one part to the importer and one part to the principal chemist of the 
mant lahoratories, and retain one part. 

(6) In any proceeding under this section the certificate of the principal ch^mst 
of the result of the analysis shall be sufficient evidence of the facts therein stated^ 
unless the defendant require that the person who made the analysis be called as a 

witness. 

* 

(6) If, in any case, the Commissioners of Customs are of opinion that an offence 
against this section has been committed, they shall communicate to the Board of 
Agriculture for their information the name of the importer and such other facts as 
they possess or may obtain as to the destination of the consignment. 

(7) For the purposes of this section an article of food shall be deemed to be 
adulterated or impoverished if it has been mixed with any other substance, or if 
any part of it has been abstracted so as in either case to affect injuriously its 
quality, substance, or nature. 

Provided that an article of food shall not be deemed to be adulterated by 
reason only of the addition of any preservative or colouring matter of such a nature 
and in such quantity as not to render the article injurious to health. 

2. — (1) The Local Government Board may, in relation to any matter appearing 
to that Board to affect the general interest of the consumer, and the Board of 
Agriculture may, in relation to any matter appearing to that Board to affect the 
general interests of agriculture in the United Kingdom, direct an officer of the Board 
* to procure for analysis samples of any article of food, and thereupon the officer shall 
have all the powers of procuring samples conferred by the Sale of Food and Drugs 
Acts, and those Acts shall apply as if the officer were an officer authorized to procure 
samples under the Sale of Food and Drugs Act, 1875, except that — 

(a) The officer procuring the sample shall divide the same into four parts, and 

shall deal with three of such parts in the manner directed by section 
fourteen of the Sale of Food and Drugs Act, 1875, as amended by this Act, 
and shall send the fourth part to the Board, and 

(b) The fee for analysis shall be payable to the analyst by the Uital authority of 

the place where the sample is procured. 

(2) The Board shall communicate the result of the analysis of any such sample 
to the local authority, and thereupon there shall be the like duty and power on the 
part of the local authority to cause proceedings to be taken as if the local authority 
bad caused the analysis to be made. 

8. — (1) It shall be the duty of every local authority entrusted with the execution 
of the laws, relating to the sale of food and drugs to appoint a public analyst, 
and put in force from time to time, as occasion may arise, the powers with which 
they are invested, so as to provide proper securities for the sale of food and drugs in 
a pure and genuine condition, and in particular to direct their officers to take samples 
for analysis. 

(2) If the Local Government Board or Board of Agriculture, after communication 
with a local authority, are of opinion that the local authority have failed to 
or enforce any of ihe provisions of the Sale of Food and Drugs Acts in relatioh to iiny 
article of food, and that their failure affects the general interest of the consumer or 
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iiilereata of agriculture ia the United Kingdom^ as the case may be, the 
Board ponoemed may, by order, empower an officer of the Board to execute and 
.enforce those provisions, or to procure the execution and enforcement thereof in 
relation to any article of food mentioned in the order. 

(8) The expenses incurred by the Board or their officer under any such order 
fi^all 1^ treated as expenses incurred by the local authority in the execution of 
Uie said Acts, and shall be paid by the local authority to the Board on demand, and 
in default the Board may recover the amount of the expenses with costs from the 
local authority. 

(4) For the purposes of this section an order of the Board shall be conclusive in 
respect of any default, amount of expenses, or other matter therein stated or 
appearing. 

(5) Any public analyst appointed under the Sale of Food and Drugs Acts shall 
furnish such proof of competency as may from time to time be required by regulation 
framed by the Local Government Board. 

4. — (1) The Board of Agriculture may, after such inquiry as they deem necessary, 
make regulations for determining what deficiency in any of the normal constituents of 
genuine milk, cream, butter, or cheese, or what addition of extraneous matter or 
proportion of water, in any sample of milk (including condensed milk), cream, butter, 
or cheese, shall for the purposes of the Sale of Food and Drugs Acts raise a pre> 
sumption, until the contrary is proved, that the milk, cream, butter, or cheese is not 
genuine or is injurious to health, and an analyst shall have regard to such regulations 
in certifying the result of an analysis under those Acts. 

(2) Any regulations made under this section shall be notified in the London and 
Edinburgh Gazettes, and shall also be made known in such other manner as the 
Board of Agriculture may direct. 

6. — The provisions of the Margarine Act, 1887, as amended by this Act, shall 
extend to margarine-cheese, and shall apply accordingly, with the substitution of 
** margarine-cheese ** and ** cheese for “margarine” and “butter,” and provided 
that all margarine-cheese sold or dealt in otherwise than by retail shall either be 
inclosed in packages marked in accordance with the Margarine Act, 1887, as amended 
by this Act, or be itself conspicuously branded with the words “ margarine-cheese.” 

6. — (1) Where under this Act or the Margarine Act, 1887, it is required that any 
package containing margarine or margarine-cheese shall be branded or marked, the 
brand or mark shall be on the package itself, and not solely on a label, ticket, or other 
thing attached thereto. 

(2) The letters required to be printed on the paper wrapper in which margarine 
or margarine-cheese is sold shall be capital block letters not less than half an inch 
long and distinctly legible, and no other printed matter shall appear on the wrapper. 

(8) The words “or with” in section six of the Margarine Act, 1887, shall be 
repealed. 

7. *^(1) Every occupier of a manufactory of margarine or margarine'^cheesey and 
every wholesale dealer in such substances, shall keep a register showing the quantity 
and destination of each consignment of such substances sent out from his manufactory 
or place of business, and this register shall be open to the inspection of any officer of 
the Board of Agriculture. 
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(2) Ally officer of the Board of Agrioolture shall have power t6 enter at atl 
reasonable ^mes any manufactory of margarine or margarine-cheese, and to inspect 
any process of manufacture therein, and to take samples for analysis. 

(3) If any such occupier or dealer — : - 

(а) Fails to keep such a register, or 

(б) Refuses to produce the register when required to do so by an officer of the 

Board of Agriculture, or 

(o) Fails to keep the register posted up to date, or 

{d) Wilfully makes any entry in the register which is false in any particular, or 

{e) Fraudulently omits to enter any particular which ought to be entered in the 
register, 

he shall be liable on summary conviction for the first offence to a fine not exceeding 
ten pounds, and for any subsequent offence to a fine not exceeding fifty pounds. 

(4) The provisions of section nine of the Margarine Act, 1887, relating to regie* 
tration of manufactories shall extend to any premises wherein the business of a 
wholesale dealer in margarine or margarine-cheese is carried on. 

(5) The registration of a manufactory or other premises shall be forthwith 
notified by the local authority to the Board of Agriculture. 

8. It shall be unlavrful to manufacture, sell, expose for sale, or import any 
margarine the fat of which contains more than ten per cent, of butter fat, and every 
person who manufactures, sells, exposes for sale, or imports any margarine which 
contains more than that percentage shall be guilty of an offence under the Margarine 
Act, 1887 ; and any defence which would be a defence under section seven of that Act 
shall be a defence under this section, and the provisions of the former section shall 
apply accordingly. 

Provided that nothing in this section shall apply to any margarine manufactured 
or imported in fulfilment of any contract made before the twentieth day of July one 
thousand eight hundred and ninety-nine. 

9. Every person who, himself or by his servant, in any highway or place of 
public resort sells milk or cream from a vehicle or from a can or other receptacle 
shall have conspicuously inscribed on the vehicle or receptacle his name and address, 
and in default shall be liable on summary conviction to a fine not exceeding two 
pounds. 

10. In the case of a sample taken of milk in course of delivery, or of margarine 
or margarine-cheese forwarded by a public conveyance, the person taking the sample 
shall forward by registered parcel or otherwise a portion of the sample marked, and 
sealed, or fastened up, to the consignor if his name and address appear on the can or 
package containing the article ssunpled. 

11. Every tin or other receptacle containing condensed, separated, or skimmed 
milk must bear a label clearly visible to the purchaser on which the words ** Machine* 
skimmed Milk,” or Skimmed Milk,” as the case may require, are printed in Uatgo 
and legible type ; and if any person sells or exposes or offers for sale condensed, 
separated, or skimmed milk in contravention of this section, he shall be liable on 
summary conviction 16 a fine not exceeding ten pounds. 

18. The label referred to section eight of the Sale of Food and Drugs Act, 1875, 
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itlAll deemed to be distinetly and legibly written or printed within the meaning 
^ ^hftt eeotion unless it is so written or printed that the notice oi mixture given by 
the label is not obscured by other matter on the label : X^rovided that nothing in 
this enactment shall hinder or affect the use of any registered trade mark, or of 
any label which has been continuously in use for at least seven years before the 
commencement of this Act ; but the Comptroller-General of Patents, Designs, and 
Trade Marks shall not register any trade mark purporting to describe a mixture 
unless it complies with the requirements of this enactment. 

Id. In section fourteen of the Sale of Food and Drugs Act, 1875, the words 
offer to ” and the words ** proceed accordingly and shall ” shall be repealed. 

14. The provisions of section three and section four of the Bale of Food and 
Drugs Act Amendment Act, 1879 (relating to the taking of samples of milk in course 
of delivery), shall apply to every other article of food : Provided that no samples 
shall be taken under this section except upon the request or with the consent of 
the purchaser or consignee. 

16. In section sixteen of the Sale of Food and Drugs Act, 1875, the words 
“ registered parcel” shall be substituted for the words “ registered letter.” 

10. Any person who wilfully obstructs or impedes any inspector or other officer 
in the course of his duties under the Sale of Food and Drugs Acts, or by any gratuity, 
bribe, promise, or other inducement prevents, or attempts to prevent, the due 
execution by such inspector or officer of his duty under those Acts, shall be liable, 
on summary conviction, for the first offence to a fine not exceeding twenty pounds, 
for the second offence to a fine not exceeding fifty pounds, and for any subsequent 
offence to a fine not exceeding one hundred pounds. 

17. — (1) Where, under any provision of the Sale of Food and Drugs Act, 1875, 
a person guilty of an offence is liable to a fine which may extend to twenty pounds as 
a maximum, he shall be liable for a second offence under the same provision to a fine 
not exceeding fifty pounds, and for any subsequent offence to a fine not exceeding one 
hundred pounds. 

(2) Where, under any provision of the Sale of Food and Drugs Acts, a person 
guilty of an offence is liable to a fine exceeding fifty pounds, and the offence, in the 
opinion of the court, was committed by the personal act, default, or culpable 
negligence of the person accused, that person shall be liable (if the court is of opinion 
that a fine will not meet the circumstances of the case) to imprisonment, with or 
without hard labour, for a period not exceeding three months. 

18. Notwithstanding anything in section seventeen of the Sale of Food and Drugs 
Act, 1875, where any article of food or drug is exposed for sale in an unopened tin or 
packet duly labelled, no person shall be required to sell it except in the unopened rin 
or packet in which it is contained. 

19. — (1) When any article of food or drug has been purchased £rom any person 

for test purposes, any prosecution under the Sale of Food and Drugs Acts in respect 
of the Sale thereof, notwithstanding anything contained in section twenty of tlie Sale 
of Food and Drugs Act, 1876, riiall not be instituted after the expiration of twraty- 
eight days from the time of the purchase. ^ . 

(2) In any prosecution under the Sale of Food and Drugs Acts the summions 
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9 ^ 1 ^ BftiBie {iiai^ulars of the offeoee or offenoes alleged, and also the name of the 
prosecotor, and shall not he made returnable in less time than fourteen days from the 
d^ on whieh it is served, and there must be served therewith a copy of any analysts 
oertifioate obtained on behalf of the prosecutor. 

ao. — (1) A warranty or invoioe shall not be available as a defence to any pro* 
eeeding under the Sale of Food and Drugs Acts unless the defendant has# within 
seven days after service of the summons, sent to the purchaser a copy of simb 
warranty or invoice with a written notice stating that he intends to rely on the 
warranty or invoice, and specifying the name and address of the person from whom 
he received it, and has also sent a like notice of his intention to such person. 

(2) The person by whom such warranty or invoice is alleged to have been given 
shall be entitled to appear at the hearing and to give evidence, and the court may, if 
it thinks ht, adjourn the hearing to enable him to do so. 

(3) A warranty or invoice given by a person resident outside the United Kingdom 
shall not be available as a defence to any proceeding under the Sale of Food and 
Drugs Acts, unless the defendant proves that he had taken reasonable steps to ascer- 
tain and did in fact believe in the accuracy of the statement contained in the warranty 
or invoice. 

(4) Where the defendant is a servant of the person who purchased the article 
under a warranty or invoice he shall, subject to the provisions of this section, be 
entitled to rely on section twenty-five of the Sale of Food and Drugs Act, 1875, and 

'section seven of the Margarine Act, 1887, in the same way as his employer or master 
would have been entitled to do if he had been the defendant, provided that the servant 
further proves that he had no reason to believe that the article was otherwise than 
that demanded by the prosecutor. 

(5) Where the defendant in a prosecution under the Sale of Food and Drugs 
Acts has been discharged under the provisions of section twenty-five of the Sale of 
Food and Drugs Act, 1875, as amended by this Act, any proceedings under the Sale 
of Food and Drugs Acts for giving the warranty relied on by the defendant in such 
prosecution, may be taken as well before a court having jurisdiction in the place 
where the article of food or drug to which the warranty relates was purchased for 
analysis as before a court having jurisdiction in the place where the warranty was 
given. 

(6) Every person who, in respect of an article of food or drug sold by him as 
principal or agent, gives to the purchaser a false warranty in writing, shall be liable* 
on summ a ry conviction, for the first offence to a fine not exceeding twenty pounds, 
lor the second offence to a fine not exceeding fifty pounds, and for any subsequent 
ofEsnoe to a fine not exceeding one hundred pounds, unless he proves to the satia- 
faetipn of the court that when he gave the warranty he had reason to believe 

the statements or dewnriptions contained therein were true. 

21^ The justices or court re&ned to in section twenty-two of the Sale pf Food 
and Drugs Act, 1875, shall on the^^request of either party under that section CMsa an 
article of food or drug to be sent to the Commissioners of Inland Bevenue for analysis, 
and may, if tihey think fit, do so without any such request. 

28 «-^l) ‘At the hearing of the information in any proceeding under i^e Sale of 
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Sbod uid Drugs Acts, the produotion by the defendant of a certificate of analysis by 
a jinblic analyst in the fomx prescribed in section eighteen of the Sale of Food and 
l^gs Act, 1875, shall be sufficient evidence of the facts therein stated, unless the 
prosecutor requires that the analyst be called as a witness. 

(2) A copy of every such certificate shall be sent to the prosecutor at least three 
clear days before the return day, and if it be not so sent the court may, if it thinks 
fit, adjourn the hearing on such terms as may seem proper. 

23. This Act shall apply to Scotland with the substitution for “ the Local 
Government Board " of “ the Local Government Board for Scotland,” and all powers 
and duties vested in or imposed on the Secretary for Scotland in relation to the Sale 
of Food and Drugs Acts shall be transferred to, vested in, or imposed on the Local 
Government Board for Scotland. 

24. This Act shall apply to Ireland with the substitution for " the Board of 
Agriculture ” of the Department of Agriculture and Technical Instruction for 
Ireland,” and for “ the Local Government Board ” of ” the Local Government Board 
for Ireland,” and for “the London and Edinburgh Gazettes” of “the Dublin 
Gazette.” 

26. In this Act, unless the context otherwise requires — 

The expression “margarine -cheese” means any substance, whether 
compound or otherwise, which is prepared in imitation of cheese, and 
which contains fat not derived from milk : 

The expression “ cheese ” means the substance usually known as cheese, 
containing no fat derived otherwise than from milk ; 

The expression “ local authority ” means any local authority authorized to 
appoint an analyst for the purposes of the Sale of Food and Drugs Acts, 
and the expression “ public analyst ” means an analyst so appointed : 
Other expressions have the same meaning as in the Sale of Food and Drugs 
Acts, and an offence under this Act shall be treated as an offence under 
those Acts. 

26. For the purposes of the Sale of Food and Drugs Acts the expression “ food ” 
shall include every article used for food or drink by man, other than drugs or water, 
and any article which ordinarily enters into or is used in the composition or prepara- 
tion of human food ; and shall also include flavouring matters and condiments. 

27. The enactments in the schedule to this Act are hereby repealed to the extent 
mentioned in the third column of that schedule. 

28. — (1) This Act may be cited as the Sale of Food and Drugs Act, 1899, and the 
Sale of Food and Drugs Act, 1875, and the Sale of Food and Drugs Act Amendment 
Act, 1879, and the Margarine Act, 1887, and this Act may be cited collectively as the 
Sale of Food and Drugs Acts, 1876 to 1899, and are in this Act referred to as the Sale 
of Food and Drugs Acts. 

■ (2) This Act shall come into operAtion on the first day of Januilry one 
thousand nine hundred. 
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SCHEDULE 
Enactments Bepealed. 


Session and Chapter. 


Short Title. 


Extent of Repeal. 


38 & 39 Vic., c. 63. 


42 & 43 Vic., c. 30. 


50 & 51 Vic., c. 29. 


54 & 55 Vic., c. 46. 


The Sale of Food and I In section two, the definition of 
Drugs Act, 1875. j the term “ food.** 

I In section fourteen, the words 
'‘offer to,” and the words 
" proceed accordingly and 
shaU.** 

j Section fifteen. 

j In section twenW-seven, the 
words from “ Every person 
who shall give a false warranty 
in writing ” to “ a penalty not 
exceeding twenty pounds.** 

The Sale of Food and Section ten. 

Drugs Act Amendment 
Act, 1879. 

The Margarine Act, 1887. In section six, the words " or 

with’* and the words “not 
j less than a quarter of an inch 
I square.** 

The Post-OfiSce Act, 1891. I Section eleven. 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The monthly meeting of the Society was held on Wednesday evening, November 1, 
in the Chemical Society’s Booms, Burlington House, the President (Mr. W. W. 
Fisher, M.A.) occupying the chair. 

The minutes of the previous meeting were read and confirmed. 

Certificates of proposal for election to membership in favour of the following 
candidates were read for the second time : £. C. P. Barber, Chemist to the Anglo- 
Chilian Nitrate Bailway Company, Toco, Chili ; Frederick Davis, 51, Imperial 
Buildings, Ludgate Circus, London; William Francis, Chief Analyst to the Con- 
densed Milk Company, of Ireland, Limerick ; Alfred Lucas, Analytic^ Chemist, 
Public Works Department (Geological Survey Branch), Cairo ; Edward Bussell, 
B.Sc, (Lond.), F.I.C., Demonstrator of State Medicine, King*s College, London ; 
and F. L. Slocum, Ph.D., Pittsburgh, Pa., U.S.A. And in favour of the following 
candidates for the first time : John Alfred Foster, A.I.C., Assistant Chemist, Her 
Majesty’s Dockyard, Portsmouth ; J. B. P. Harrison, A.I.C., Assistant Analyst to 
the Ay|esbury Dairy Company, London ; and D. Lloyd Howard, of Messrs. Howard 
and ^ns, Stratford. 

Messrs. T. W« Glass, B.Sc., H. D. Hewitt, D. L. Thomas, and S. A. Woodhead, 
B.Sc., were elected members of the Society. 

The Pbesident, referring to the subject of Food and Drugs legislation, said 
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the Society's last meetmg the Sale of Food and Drugs Act| 1899» had 
feodived the Soyal Assent, and would come into operation on January 1 next. It was 
iatisfoctory to note that the representations which the Society had made through 
its officers to the Government while the Bill was being considered had been favcmr- 
ably received, and for the most part adopted in the Act, which showed a considerable 
improvement when compared with the Bill as first proposed. With regard to the 
clause which empowered the Board of Agriculture to direct officers to take samples 
under certain circumstancesi there had arisen, from the manner in which the clause 
was worded in the Bill, an uneasy feeling that it might be interpreted as an attempt 
to centralize the work of analysis. The Society, however, had been assured by the 
President of the Board of Agriculture that there was no such intention, and it bad 
been made perfectly clear that such samples would be submitted to the public 
analyst for the district in which they were taken, and treated as part of bis ordinary 
local work. The central idea which the Society had expressed in regard to any 
further legislation — viz., that something in the nature of a standing departmental 
committee of reference should be established — was not given effect to in the form in 
which it was suggested, but a nuckus had been established by the new Act, and it 
remained to be seen in the future how far it would be developed and made useful. 
The wording of the section relating to the proportion of butter-fat to be permitted in 
margarine has been modified in accordance with a suggestion made by the Council, 
and a proposal which the draft Bill contained, involving an alteration of the form 
of certificate, had been abandoned, the form of certificate remaining as it was. The 
provision that any legal proceedings must be taken within twenty-eight days of the 
time of purchase would probably not inflict any great hardship on public analysts, 
given a reasonable amount of consideration on the part of those whose duty it was 
to purchase and submit samples. Various new articles bad been brought within the 
Act, and one of the most useful alterations was the amendment of the definition of 
the word food,'* the necessity for which had been impressed strongly upon the 
Government. Altogether, a distinct amount of progress had resulted from the 
recommendations which the Council had laid before the Government. It might 
also be mentioned that a committee had been recently appointed by the Local 
Government Board to inquire into the use of preservatives and colouring matters 
in food, and had invited the Society’s evidence on the subject, in the collection of 
which members had been asked to assist the Council by recording the results of their 
experience in a schedule which had been issued to them for the purpose. 

A paper was read by Dr. J. Lewkowitsch on The Meaning of the Acetyl Value 
in Fat Analysis." 
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THE MEANING OP THE ACETYL VALUE IN FAT ANALYSIS; 

By J. Lbwkowitboh, Ph.D. 

{Bead at t%e Meeting ^ November !, 1899.) 

Thb fQllowing lines are a continuation of a paper on ** The Acetyl Value ” which I 
read before the Society of Chemical Industry (1897, 503). Since that time the 
processes described have been very extensively used in my laboratory, and their 
accuracy has been confirmed, not only by different workers in my own laboratory, 
but also by other chemists. It may, however, be useful to add some explanatory 
directions. , 

The preparation of the acetyl product should be done as described previously. 
A number of experiments have shown that it is quite sufficient to wash the 
product three times. Prolonged washing beyond the stated limit causes slight 
dissociation of the acetyl product ; of course, this would lead to too low acetyl values. 
It should be noted that dissociation of the neutral acetyl product takes place in 
course of time, and the splitting off of the acetyl group may be likened to the 
natural hydrolysis of the fats and oils. The outward sign of such hydrolysis having 
tiAen place is the more or less strong smell of acetic acid which the substance gives 
off on slight warming. On washing with water the latter acquires a distinct acid 
reaction. A measure of the amount of hydrolysis will be found in Column VIII. of 
‘Table No. I. 

The weight of the acetylated product required for the determination of the 
acetyl value should preferably be increased to about 5 grammes, as for this quantity 
1 c.c. of ^ KOH corresponds with about one unit in acetyl value. 

The distilled water used in determining the value by either the distillation or 
filtration process should be carefully freed from COg by previous boiling, as other- 
wise serious errors may be made. Even the water used for generating steam in the 
distillation process should be brought to violent ebullition before the steam is 
passed into the distilling fiask. This source of error may easily creep in in the case 
of very hard water. Check experiments with pure acetic acid will readily guide the 
operator, if necessary. In order to facilitate the separation of the insoluble fatty 
acids in the filtration process, it will be found useful to add a slight excess of mineral 
acid. Of course, this amount must be measured accurately and deducted from the 
alkali required for determining the dissolved acids. 

A glance at the following tables will show that the two processes yield con- 
cordant results, especially in the case of those oils which contain but small amounts 
of volatile fatty acid.* Those fats and oils, however, which are characterized by 
a large proportion of fatty acids standing on the border line between easily soluble 
and insoluble fatty acids — such as cocoanut and palm-nut oils — are more con- 
veniently examined by the distillation process ; for in this case the fatty acids 
have a better chance of being well agitated with hot water. It is also necessary to 
coUeot at least 600 to 700 c.c. of the distillate (or filtrate, as the case may be) in 

* Compare also my paper ea the ‘‘Theory of Sapc^ifioatioii,*' Prot. Chem, 8oe.^ 18SS, IW* - 
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to obtain the total amount of volatile acids ; but even at best it is a somewhat 
tedious operation to drive off all the fatty acids of cocoanut and palm-nut oils. 

I now give in table No. I. a number of determinations made with various fats and 
oils. In Column V. are registered the acetyl values, as obtained by examining the 
acetylated products by the two processes described in my first paper. These values 
I have termed “ Apparent Acetyl Values.** Owing to the presence of volatile fatty 
acids, notably in the case of croton oil, palm-nut oil, cocoanut oil, and butter-fat, 
the apparent acetyl values would be found too high ; it is therefore necessary, in 
order to arrive at the true acetyl value, to determine the amount of volatile fatty 
acids in the fat or oil before acetylation, and to deduct their amount from the 
apparent acetyl value. The former values are given in Column II., under the heading, 
“ Total Volatile Fatty Acids per gramme, in terms of mgrms. KOH.** They have 
been determined mostly by the distillation process, in some cases by the filtration 
process as well, in order to check the results. It is obvious in the case of the four 
last-mentioned fats that these values cannot be neglected. But even in the remaining 
cases they are not always negligible, and they even vary for one and the same fat, 
showing as they do the state of freshness of the samples (compare below). Taking 
cotton-seed oil as an instance, sample No. I., representing an indifferently refined 
oil, contains a notable amount of volatile fatty acids when compared with sample VII., 
the volatile fatty acids of which are almost negligible. (In passing, I may remark 
how erroneous it would be to draw conclusions from one sample of an oil only.) The 
difference between the apparent acetyl value and the total volatile fatty acids is given 
in Column VI., under the heading ** True Acetyl Value.** I have explained in my 
first paper {Jour, Soc, Ghent, Lid, 1897, 504) why the difference of the saponi- 
fication values of the original and the acetylated fats and oils should not be taken as 
the true acetyl value ; and the same stricture might apply to the differences 
registered in Column VI. However, as the total volatile fatty acids in the case of 
castor oil are nil, and in all other cases, with the exception of the last four oils, 
very small, and, again, as in the last cases the acetyl values are not very high, no 
appreciable error is being committed. 

As regards the difference of saponification values registered in Column VII. in the 
case of castor oil, which consists almost exclusively of glycerides of hydroxyacids, 
the incommensurability of the values of the original and acetylated oil becomes 
very pronounced, and therefore it is no longer permissible to look in this case to 
the difference as a guide. Yet in almost all other cases enumerated in the following 
tables this difference may be used as an approximate check of the determination of 
the acetyl value— in fact, on comparing the values in Columns VI. and VII., the 
agreement will be found satisfactory, with the exception, of course, of castor oil, as 
has been explained above. The agreement is satisfactory because the fats examined 
contained only small quantities of free fatty acids, which give rise to the formation of 
anhydrides {cf, ** Proceedings Chemical Society,** 1890 ; 71, 92), and therefoiHa might 
have interfered with the reliability of the check. In natural fats which haH^e not 
reached a very advanced state of decomposition (or hydrolysis) — and here we are 
only concerned with such — ^the amount of free fatty acids is as a rule smalL Hence 
this question need not be pursued any further. 
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The acetyl value has been classed as a constant ; one would therefore expect the 
true acetyl value to be constant. The table reveals the fact that this is not always 
t^ casCi the deviations being much greater than the experimental error would 
warrant. Before discussing the question whether the acetyl value is a constant, or 
must be regarded as a variable, like the acid value of fats and oils, it will be advisable 
to inquire as to the substances, or classes of substances, which the acetyl value 
measures. 

From the fact that castor oil, known to consist mostly of glycerides of hydroxylated 
fatty acids — hydroxyoleic or ricinoleic acid — possesses the highest acetyl value, viz., 
about 150, whilst the pure triglyceride of ricinoleic acid has the theoretical acetyl 
value of 159*1, it would appear that the acetyl value is a measure of hydroxylated 
fatty acids ; indeed, originally the acetyl value was proposed to measure them, and 
has hitherto been regarded a measure thereof. 

Alcohols in a fat or oil would, of course, also show an acetyl value ; in this case 
the value is identical with the saponification value of the acetates. The amount of 
cholesterol and phytosterol in a fat or fatty oil rarely exceeds 1 per cent., hence the 
presence of these will hardly affect the acetyl value. In fact, as an easy calculation 
will show, the influence they exercise on the value will be found to be within the 
limits of the experimental errors of the method. This will be different in the case 
of waxes, which contain notable amounts of free alcohols. 

In order to arrive at definite figures, I have determined the acetyl values of a 
^number of waxes (see Table No. II.). 

Table No. II. 


Kind of Wax. 


Liquid (vajcts : 

Hijerm oil, Northenj 

>» >> ^ 
,, ,, Southern 

Arctic 8]»enn 


Solid waxes : 
Camauba wax 
He68w*a.\ ... 

Wool wax 
Sj^niaocti 
wool -wax alcohols 


best 

I 

11 . 


j WAX. 

AC’ETYLATUD 

n AX. 




I . 

i 11 . 

III. 

IV. 

V. 

VI. 

Vll. 

8aix>nifi- 

cutiuu 

Value. 

Total 
Volatile 
Fatty 
Acid« i>er 
Uraiatue, 
in terma 
ofMiUi- 
graumcfi 
KOH. 

Saponification 

Value. 

Hebner 

Value. 

Appare 

1 Value. 

DUtUbv Filtra* 
j tion tiou 

Process, 

True 

Acetyl 

Value. 

Differ- 

ence, 

ill.-f. 

127-9 

2-41 

182*6 133*3 

99-94 

6-95 

6-85 

4-49 

5*05 

332-6 

; 1-36 

139 * 1 ~ 140*3 i 

99 '94 

8-56 

7 03 

6-43 

7*1 

125*2 

1*48 

180-9 ' 

100-0 

7-63 

6*88 

5-25 

5*7 

133-7 

’ 1-29 

139 * 5 - 110-4 ; 

100-2 

i 8-00 

7*28 

6-36 1 

6*25 

333-2 

1*40 

187*5 i 

1 ; 

99-99 

6*16 

4-88 

4 - 12 ; 

4*3 

79-68 

; * 2*26 

116*0 

93-4 

1 57*6 

57*4 

55-24 ‘ 

86*32 

93-5 

2*16 

9*30 

107*35 ; 

100*2 

98-6 

17-4 
i 33-7 

31-5 

15-24 ! 
28-3 1 

13*85 

122-7 

1*97 

128*8 ! 

102-0 

I 4*7 

4*6 

2-63 1 

1*1 

0-0 

2*2 

142 * 8 - 143-8 1 


141-2 

143*8 : 

140-3 1 

143*3 


Sp^inU broadly, we find the same general outlines as in Table No. I. Whilst 
it is certain that in the case of carnaaba wax, beeswax, and wool wax, the true acetyl 
values indicate the presence of free alcohols, farther research must show whether tihe 
same can be said of tbe other waxes enumerated in the table. The last oolnmn shows 
that also in the case of waxes the difference of the saponification valoeti of the 
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ftmtylftted mibtliaabea may be tekea as a n»i§^ die^ of ^ eorreotttsas (rf 
Ibb 'ditaet''determination of 4iie tree aoetyl vi^e, with tiie ezoepiion iji eanwiidm 
siax, which, oa aeeoontof the high proportion of hree aloohols it is koowh to eootaia, 
idfords a very good analogy to castor oiL 

TABaE No. in. 


Obioinal Oil. Acttvlatbd Oil. 


' 

1 

I. 

IL 

in. 

rv. 

V. 

VI. 

vu. 

VIII. 

IX. ! X. 

Bpeoiflo 

Gravity. 

at 

16‘6‘0. 

Saponifi- 

cation 

Valuo. 

Total 
VolatUe 
Fatty 
Acids per 
Gramme 
in terms 
of MiUi- 
grammM 
KOH. 

Oxidised 

Acids 

Per 

Cent. 

Saponi' 

flea* 

tion 

Value. 

Heh- 

uer 

Value. 

Appar- 

ent 

Aoetyl 

Value. 

True 

Aoetyl 

Value. 

VIIL 

V *KK ence 
^ i V..U. 

1 

1 

: 

Linseed oil 



0*8 


205-6 

96-2 

12-5 

11-7 

6*4 

Linseed oil, blown two 










horn's at 120” C. 

0-9384 

189-8 

1-68 

1-2 

200*9 

94-4 

18-9 

17-22 

9-47 . 11-1 

Linseed oil, blown four 










bnm-fl n,h 190® n 

0-040.^ 

1«1 -.3 

3*0 

1 *7 

203*9 

94*6 

22-5 

19-5 

10*72 12*6 

linseed oil, blown six 










hours at 120“ C. 

0-0446 

192-4 

8-8 

5-03 

208-2 

93-2 

25 n 

17*2 

9-46 15-8 

Linseed oil, blown ten 










hours at 120° C. 

0-9460 

192-7 

0*9 

7-1 

211-8 ' 

92-1 

82-6 

81-7 

17-4 ■ 19-1 

Cotton seed oil 



0-1 


200-2 

95-7 

7-7 

7*6 

4-18 

Cotton -seed oil, blown 










two hours at 120“ C. 

0*9262 

194-3 

2*88 

0-51 

203-9 

94-8 

14-2 

11*82 

6-23 , 9-6 

Cotton-seed oil blown 










four hours at 120° C. 

0-9291 

194-9 

2-44 

0-87 

212-0 

92-9 

22-9 

20-46 

11*25 17*1 

Cotton-seed oil,blo^ni six 









1 

hours at 120° C. 

0-9350 

196-1 

4-60 

0*94 

21.''.-2 

91-9 

30-0 

25*4 

18*97 : 19*1 

Cotton-seed oil, blouni 










ten hours at 120° C. 

0-9346 

196-8 

4-16 

1-28 

218-4 

91-4 

35-0 

30-84 

16-96; 21-6 

Premier jus 

1 


0*58 


199-6 


3-3 

2*72 

1*49 ; 

Premier jus, blown four 

1 



i 






hours at 3 20° C. . ... 

i 

202-3 


0-70 

211-6 

1 92-6 

! 18-8 



Oleic acid 



0-95 


203-7 

j 99-9 

1 3-0 

2*05 

; 1-13: 9-3 

Oleic acid, blown tw^o 


i 



1 


1 


i 

hours at 120° C. 

0-9098 

i 204-9 

2*9 

0-62 

i 211-1 

j 98-5 

I 14-2 

11*3 

6*21 i 6-2 

Oleic acid, blowTi four 







i 


i 

hours at 120° C. 

0-9121 

206-0 

3-6 

2-6 

1 217*3 

; 99-4 

! 18-2 

14*6 

I 8*03 ! 11-3 

Oleic acid, blown six 










hours at 120° C. 

0-9123 

; 208-3 

1 4-3 

3-5 

223-3 

1 97-8 

23-9 

19-6 

j 10*78 i 16*0 

Oleic acid, bloTvn ten 


i 

1 



1 



j 1 

hours at 120° C. 

0-9288 

: 213-4 

1 2-9 

! 6-0 

227-5 

i 97-5 

! 22-3 

i 19*4 

! 10-67 i 14-1 

Blow'n rape oil, com- 










mercial 

0-9714 

; 205-6 


24-95 


j 

j 62*04 

53*14 

j 29-22 ! 

Blown cx)tton*seed oil. 


i 




\ 


j 

j 1 

commercial 

0-9722 

; 213-7 

16-06 

26-45 



i 65*6 

■ 48*54 

26*7 ’ 

Boiled oil, commercial, 










I. 

j 

1 188-7 

1-6 

! 6-5 

: 207-4 

91-5 

25-6 

124*0 

II3-2 1 18 7 

Boiled oil, commercial, 




] 




1 

1 

11. 


186*1 

1-1 

i 4-68 

' ;i99-7 

92-8 

18-0 

16*9 

9-?9 j 18-6 

l>rymg oil, prepared with 




! 





i 

ozone 1. 



8-2 

1 2-15 

208-2 

91-5 

29-7 

: 26*5 

14*57 H 

Diying oil, prepared with 




i 

i * 




t- 

ozone 11. 



4*2 

1 8-85 

211-6 

91-7 

! 24-8 

120^1 

11-06 i 

Os;idized acids from so- f 

Acid 









lidified linseed oil { 

value 

168 

199*2 


100-0 

816-0 


180-2 


71*6 186*8 
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bibtirn oild give Mgb iftoetyl ralaes, and it therefore appeared desirable to 
e^lubttitie them as well. Table No. IH. gives the results of the examinatioii of a 
hdtebbr of blown oils prepared both on a commercial scale and in the laboratory ; to 
these are added some boiled oils, as also blown oleic acid. Column TV. gives the 
apparent acetyl values ; by deducting from them the amount of volatile fatty acids in 
the original oils, stated in Column II., we obtain the true acetyl values, registered in 
Column YII. It has been widely assumed that the blown oils and also boiled oils 
contain hydroxyacids. Some years ago Fahrion proposed a method for their quanti- 
tative determination, based on the insolubility of these acids in petroleum ether. I 
have, however, shown^ that this method is valueless in the case of castor oil fatty 
acids, and mixtures thereof with non-hydroxylated fatty acids ; I have therefore 
proposed for these insoluble acids the term ** oxidized acids ” pending further inquiry 
into their nature. The acetyl values given in Column VIII., Table No. III., further 
substantiate my objections ; for if we were to assume for these hypothetical hydroxy- 
acids the molecular weight of 300 — which is, in fact, the molecular weight of hydroxy- 
stearic acid, CigHg5(0H)02 — it would be possible to calculate their amount. The 
calculation has been carried out by multiplying the true acetyl values by 0*55. The 
result is tabulated in Column IX. At the same time, the oxidized fatty acids have 
been determined quantitatively by Fahrion’s method. They are set down in 
Column IV. With the exception of the commercial blown oils, these numbers 
greatly deviate from those given in Column IX., although they run parallel to them, 
> as one would naturally expect. It is also remarkable that the difference of the 
saponification values (given in Column X.), which we have hitherto been able to 
use as a check, no longer performs the same duty. 

In order to gain some further insight into this question, I have examined the 
oxidized fatty acids of solid oxidized linseed oil, carefully freed from fatty acids 
soluble in petroleum spirit. The acetyl value of these acids was found to be 130, 
which on multiplication by 0*55 gives 71*6 per cent, of oxidized acids, whereas theory 
would postulate 100 per cent. These oxidized acids possessed the acid value 168, 
and the saponification value 199. We must therefore assume the presence of lactonic 
substances, a measure of their amount being furnished by the difference 199-166 « 31. 

It might be thought for a moment that the acetyl test would permit a distinc- 
tion to be made between hydroxylated acids and lactones ; but it must not be 
forgotten that true lactones cannot, according to our present views, assimilate 
acetic acid. Indeed, Geitelf has shown that stearo-lactone does not react with 
acetyl chloride. 

In the case of commercial blown oils, the true acetyl value approximately agrees 
with the proportion of oxidized acids ; hence we may safely conclude that the aoetyi 
value is a measure of the oxidized acids. 

But in all the other cases given in Table No. III. we find that the calculated 
oxidized acids (compare Column IX.) are very much higher than those found direct. 
What, then, are the substanoes which lead to the high acetyl values? Are they 
hydroxylated acids, which are soluble in petroleum spirit, in contradistinction to 

* <‘Chemioil Analysis of Oils, Fats, Waxes,” etc., Edit I., p. 157 ; Edit II., p. 204. 
t Jour, Prakt, Chmie,, 1888 [871 84. 
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tile 0lidked aoide? We can hardly asaume that they are polymerized fatty a^ids, 
ewh M we oan obtaia from castor oil ; for we know that polymerization tends to 
reduce the eapacdty for assimilating acetyl groups. It is impossible in the present 
state of our knowledge to pronounce a definite opinion. One naturally looks round 
for analogies. Thus, pyromeoonic acid, to which the somewhat doubtful formula, 

CH-O-CO 

CH-CO-CHjj 

is ascribed, yields on boiling with acetyl chloride, acetylpyromeconic acid of the 
formula C5H3(C2H30)03. 

I may further point out that I have shown some years ago* that the mixed 
fatty acids from sawarri fat yielded an acetyl value of 14, whereas the fat itself has 
the acetyl value 6*6 (compare Table I.). I was able to show that these fatty acids 
contain lactonic substances. But as the fatty acids were experimented upon, the 
evidence is not quite conclusive, for reasons given below. Finally, I may state that 
I found in the crystals obtained by the action of concentrated sulphuric acid on 
oleic acid, and subsequent dilution with water, a neutral substance whose saponifi- 
cation value on boiling with alcoholic potash agreed fairly well with the number 
stearo laotone would demand. Yet with acetic anhydride it yielded a product having 
an acetyl value and saponification value fairly corresponding with the numbers 
required for hydroxystearic acid. I am investigating all these points, and in the 
meantime, without committing myself to any definite opinion, propose to describe 
them as ** unknown acids.” Their presence is indicated by the acetyl values set out 
in Table No. III. 

Further research will also be required to determine the oxidized acids in the 
presence of true hydroxylated acids and “ unknown acids.” An investigation with 
this object in view is being carried on. The separation of hydroxylated acids from 
the oxidized acids is possible by means of the ditferent solubilities of their salts. 

So far, then, it appears that an acetyl value indicates the presence of the 
following classes of substances : 

(a) Hydroxyacids. 

(b) Free alcohols. 

(c) Oxidized fatty acids. 

(d) “ Unknown acids.” 

If fats contain mono- and di^glycerides, the presence of these would cause the 
fat to exhibit an acetyl value. And if the moisture of the atmosphere is capable of 
hydrolysing triglycerides, then it is not only possible, but, indeed, very likely that 
natural fats and oils which are not perfectly fresh will contain mono- and di- 
glycerides. I have shown in another paper, t in agreement with Geitel’s researches, 
that mono- and di-glycerides do occur in partially hydrolysed triglycerides. Here it 
would only be necessary to examine the question whether fats and oils th^ have 
undergone natural hydrolysis exhibit notable acetyl values due to this cause. ' »Tfae 

* Jour, Soc. Chem, Ind,, 1890, 842. 

t ‘The Theory of SaponiSoation, ” /otcr. Soe, Chem, Jtul,, 1898, 1107. Ott&pare aUa Proc. Chem, 
/Soc., 1899, X90. 
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ntunbers given in Tftble I* supply an answer to some extent. Besides, I have 
examiued several highly deoomposed fats and oils containing a considerable proper* 
tion of free fatty acids. The latter were removed in the usual way, and the remain* 
ing neutral fats examined. They were expected to contain lower glycerides. The 
results are set out in Table No. IV. 

Table No. IV. 

Acktylaieo 

PRODDCT. 

Neutral Fat of Oil prepared from ; 


MaiKo oil, coutaiiiing 30 per cent, free fatty acids 

Cocoaiiut oil, containing 8*9 }>er cent, free fatty aci 

(a) Soluble in alcohol 

(b) Insoluble in alcohol 

Coooauut oil, (3on taming 13*25 jKjr cent, free fatty « 

(a) Soluble in alcohol ... 

(b) Insoluble in alcohol 

Palm oil, containing 81*3 per cent, free fatty acids 

(a) Soluble in alcohol 

(2») Insoluble in alcohol ... 

Palm oil, containing 28*8 jicr cent, free fatty acids 
(a) Soluble in ucohol 

(5) Insoluble in alcohol 

Palm oil, containing 9*67 i>er cent, free fatty acids 
(a) Soluble iu alcohol 

(ft) Insoluble in alcohol 

The samples of maize oil given in Table No. L have a very much lower acetyl 
value than the neutral oil prepared from the ranoid maize oil, and both the acetyl 
value and saponification value of the acetylated oil seem to speak in favour of the 
presence of lower glycerides. Two samples of cocoanut oil, containing 3*9 per 
cent, and 13*25 per cent, free fatty acids, calculated as oleic acid, respectively, 
were also freed from the fatty acids, and the neutral oils, presumably containing 
lower glycerides, were treated with alcohol, in the hope of resolving them into two 
fractious which might show differences in saponification and Hehner values, as mono* 
and dirglycerides, being more readily soluble in alcohol than triglycerides, would pass 
int0.the alcoholic solution to a greater extent. The results given in the table do not 
speak against the presence of lower glycerides. Since, however, the triglycerides cl 
the lower fatty acids occurring in cocoanut oil are also to some extent; soluble in 
alcohol, too much weight must not be attached to the cocoanut oil e^eperiment No 


I. ; II. I III. ! IV. 


Sapbnifi* 

cation 

Value. 

UfihnAr 

, Value. 

Acetyl 

V^alue. 

' Bapoulft* 

; cation 
; Value. 

, mefer- 
ence. 
i IV.I. 

188*7 

94*34 

29*4 

210*3 

i 21*6 

188*8 

94*87 

29*2 

' 211*9 

' 23*1 

i 262*3 

81*78 




S ! 253*8 

86*5 \ 




\ : 253*5 

86*8 ( 




t ! 259*8 

82*58 ) 
81*83 i 




1 ; 259*7 




251*9 

1 

86*8 




189*7 

93*05 1 




\ i 187*8 

89*96 j 




} ' 194*1 

93*22 ) 




; ; 193*4 

93*66 } 

18*48 

210*6 

i 16*7 

( 194*1 

08*80 ) 




: 197*9 

92*55 




i 186*0 

87*4 




l\ 195*7 
{ 1 196*2 
( 196*9 

93*59 ) 
94*28 j 

13*61 

209*9 

! 13*6 

196 -.5 

92*7 \ 

93*37 ) 




j 189*5 

S9*2 




i 197*0 
i 195*9 

1 i 196*3 

: 94-62 ) 

! 94-34 1 

5-4 

203*8 

7*4 
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tion arises in the of palm ool. Three sathplea of palm oU^ ecmtaSp* 
; S1*8 per cent., 23*8 per cent., and 9*67 per cent, respeotirely, treated, ia ft 
Bimilar fashion. I giye the results in Table No. IV. These oeriaihly point to the 
presence of lower glycerides. Unfortunately, there was not enough of the portioxm 
soluble in alcohol left to determine the acetyl yalues. 

A more complete series of experiments will be taken in hand shortly. 

The presence of mono- and di-glycerides in natural fats would thus appear to 
depriye the acetyl value of its rank as a constant. The uncertainty caused thereby 
can be eliminated by saponifying the fats and determining the acetyl value of the 
fatty acids. One would naturally conclude that if the acetyl value of the original 
fat was due to mono- and di-glycerides, the fatty acids would have a considerably 
lower acetyl value ; if not, the acetyl value of the fatty acids should be approximately 
the same as that of the original fats. 

I have therefore determined the acetyl values of some mixed fatty acids 
prepared from fats whose acetyl values were known. The results can be gathered 
from Table No. I. In the following table, No. V., I place side by side the acetyl 
values of the fats and their mixed fatty acids : 


Table No. V. 


Acetyl ViJae of 



/• 

Fat or Oil. 

\ 

Insoluble 
Fatty Acids. 

Difference. 



I. 

II. 

I. II. 

1. Cotton-seed oil... 

... I. 

15-8 

17*9 

«21 

2. ,, ,, 

... II. 

11-7 

141 

,-2*4 

3. yy ,, 

4. Tallow ... 

... III. 

180 

21*6 

-3*5 


4-55 

3*3 

-fl’25 

5. Palm-nut oil 

I. 

9-7 

13'4 

^3-7 

6. „ 

... II. 

71 

80 


7. 

III. 

8-36 

2 '19 

+ 6*17 

8. Cocoanut oil ... 

... I. 

6-9 

6*6 

+ 1-3 

9. 

II. 

5-5 

0-7 

+ 4-8 

10. 

III. 

7 91 

-2-97 

+ 10-88 

11- 

IV. 

9-45 

-09 

+ 10-35 

12. Butter-fat 

... I. 

5-8 

00 

+ 6-8 

13. 

... II. 

8-55 

16-7 

-8-15 

14. Sawarri-fat 

. . . 

6-61 

14-03 

-7-42 


At first sight it appears that they prove nothing, for Nos. 7, 9, 10, 11 and 12 would 
seem to speak in favour of the presence of lower glycerides in the original fat, whilst 
in Nos. 3, 6, 13, and 14 we notice a considerable increase in the case of the fatty 
acids. Finally, Nos. 1, 2, 4, 6, 8 would not prove anything, for the difference falb 
within the linait of experimental error. To explain the apparently eaprioioos 
results, one appears to be driven to the assumption that in Nos. 7, 9, 10, 11, 18 the 
original oils Mid fats contained lower glycerides, whereas in the oases of Nos. 2, 3, 5, 
13, 14 the fatty acids have become oxidised in the process of prepararion, thus iMtdiBg 
to acetyl values, as explained above. 
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It wiU be remembered that thia very contingency was one of the reasons which 
in^ttead me t6 determine the aeetyl values in the fats and oils themselves in preference 
to the fatty acids. 

If there is any truth in the above-made assumption^ and if we further adopt the 
view supported by the best evidence that rancidity is due to the oxidation of the 
fatty acids, setting in subsequently to the natural hydrolysis of triglyoerides by the 
moisture of the atmosphere, it does not appear improbable that the acetyl number 
might furnish a measure of the rancidity. The latter must not be considered as 
coterminous with acidity, for whilst the acidity is only a measure of the hydro- 
lysis of the triglycerides, the acetyl value would not only indicate the dissociation of 
the triglyoerides, but, over and above that, the amount of oxidation which has caused 
the fats to exhibit those properties which we comprise under the term rancidity.” 

In order to put this reasoning to the test, a number of fats should be examined 
both in the fresh state and after exposure to the atmosphere. Only such fats and 
oils can be chosen as can be considered practically pure triglycerides, ie.^ such as 
have been freed from vegetable and animal tissue—in short, of organic substances 
the contact with 'which causes triglycerides to undergo a rapid decomposition, marked 
by the occurrence of a high proportion of fatty acids. Therefore, such vegetable oils 
as commercial palm oil, or unrefined seed oils, or olive oil expressed from the 
fermented pulp, would not be suitable for our purpose, inasmuch as the presence of 
putrescible or fermentable matter, or ferments themselves (lipases) induces hydrolysis. 
Nor would unrefined animal fats lend themselves to such an investigation ; nor even 
butter, which contains legitimately organic non-fatty substances, whereas butter-fat 
would be more appropriate. 

Hitherto I have been able to examine a few fats only. After they had been 
tested in the fresh state, they were exposed for some little time to the atmosphere. 
The numbers thus obtained are collated in Table No. VI. The differences given in 


Table No. VI. 

Fresh, After Exposure, 
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dplamn XV. show that the exposed or raocid fats possess higher aoetjl numbers 
than the fats in the fresh state. In the case of oacao butter and cttrcas oil, at least, 
the increase in the aoetyl value cannot be attributed to the presence of lower 
glycerides. Yet the number of experiments made is too small to be conclusive 
evidence in favour of the opinion that the acetyl value might be a better indication 
of rancidity than the doubtful colour reactions proposed recently. There is all the 
more reason to consider this an open question, as the results of the examination of 
the palm nut and cocoanut oils made at different periods (c/. Table No. I.) are some- 
what conflicting. 

The view that rancid fata contain hydroxyacids has frequently been put forward, 
and was apparently supported by the high aoetyl values given by several chemists for 
rancid tallow, butter-fat, etc. Since, however, those acetyl values referred to the 
fatty acids, and, moreover, as they were determined by a method which I have shown 
to lead to very unreliable results, they cannot be quoted as favouring my opinion. 
Recently, Gripper* has determined the acetyl values of a number of old rape oils by 
my method, but the results do not show any regularity, a fact which can only be 
explained by the assumption that hydrolysis as well as rancidity have each and 
severally contributed their quota to make up the acetyl value obtained. I expect 
that examination of a larger number of fats and oils concurrently with that of their 
. mixed fatty acids will throw some light on this subject. 

We have thus seen that to the four classes of substances enumerated above, 
under a, i, c, d, we must add : — (c) mono- and di-glycerides, (/ ) rancid fats. In the 
case of most rancid fats it will be difficult to discriminate between classes e and /, 
more elaborate methods of analysis being required than we possess at present. 
Should they be found, then we shall be in a position to discriminate by analytical 
methods between acid and rancid fats, and dispense with organoleptic methods. 

It will be clear that a value which is a measure of so many different classes of 
substances, as the aoetyl value is, cannot be considered a constant, but must be rather 
looked upon as a variable until we are in a position to differentiate by analytical 
methods between hydroxyacids, oxidized, and unknown acids,” and to allocate to 
each of these substances the respective quota which in their totality build up the 
acetyl value. 

Experiments have been taken in band to elucidate these points ; at present we 
must, unfortunately, resign ourselves to pronounce a non liquet. 

The experiments detailed in the paper have been carried out by my assistants, ' 
Messrs. E. J. Read and C. D. Robertshaw. I wish to acknowledge here my 
indebtedness to them, and especially to Mr. Robertshaw, who has also prepared 
lantern-slides of the tables given. 


Discussion. 

The President having invited discussion, 

Mr. Hbhnbb said that the authors work in differentiating between the various 
reasons which caused a fatty body to have im acetyl number was very important. 
The total aoetyl value, measuring as it did the hydroxyl, whether it be the hydroxyl 

^ * Jmmat Soe, Chem. Ind.^ ISSD, p. S42. 
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in an alcohol or in an acid, was in his opinion but rarely of snch value from a 
practical point of view as to repay the trouble of determining it, castor oil and blown 
oils being the most noteworthy exceptions. But from the dififerentiation of the 
various hydroxyl groups useful information would probably result. Some of the 
author’s figures seemed to indicate that not only the unsaturated acids in a fat might 
spontaneously oxidize, but that oxidation might also take place in the saturated 
aoids,*8ince a fat, like coooanut oil, for instance, which contained very little oleic acid 
had a moderately high acetyl value. It seemed to him a matter of great importance 
to ascertain if possible whether the unsaturated oil acids, of the constitution of which 
we were almost entirely ignorant, contained doubly, or perhaps trebly, linked carbon 
atoms. The difference in the properties of highly unsaturated oils might possibly be 
explained by different linking, such as he has suggested. Dr. Lewkowitsch had 
plainly shown that the so*called oxy-acids of Fahrion consisted of at least two classes 
of substances, one of which consisted clearly of hydroxy lated bodies, whilst the 
others were not hydroxylated. 

Mr. Archbutt said that he had compared the acetyl values respectively 
determined by the original method of Benedikt and by Dr. Lewkowitsch’s process, 
but without finding the labour involved by the latter (owing to the necessity of having 
to separately estimate and deduct the potash required to neutrah’ze soluble fatty 
acids) commensurate, from a practical point of view, with the information 
obtained, and he had not become convinced that the original process did not answer 
all practical purposes in the technical analysis of oils for the detection of adultera' 
tion. In castor oil the acetyl values obtained by both methods were practically 
identical, but in samples of blown East India rape oil, blown Ravison oil, and blown 
cotton-seed oil, considerably higher figures were obtained by the new method (unless 
the soluble fatty acids were allowed for), as shown by the following figures : 


Acetal Value of the Gly- 
. Acetyl Value of the In- cerideR by Lewkowitech’R 
Description of Oil. soluble Fatty Acids by Method, without allowing 

Benedikt's Process. for the Soluble Fatty 

Acids present. 


Castor oil 

Castor oil (another sample) 
Blown East India rape oil 
Blown Ravison oil 
Blown cotton-seed oil 


149-5 

150-2 

160-8 

I 150-7 

56-8 

! 80-9 

53-7 

1 79-7 

69-6 

! 98-3 


If the anhydrides formed in Benedikt’s prooess were not hydrolysed again on boiling 
with water, one would expect the results to be variable, but practically constant 
results were obtained by Benedikt’s process on the blown oils referred to. Therefore, 
if it were required to use the acetyl value for difierentiating between castor oil and 
blown oils, or for detecting adulteration of the former with the latter, a practically 
nsefut result would be obtained more easily by Benedikt’s process. In .washing the 


aoetylated glycerins obtained from blown oils, there was a considerable tendency 4o 
emnlsification on boiling with water, whereas there was not the slightest di$otdty in 
boiling and thoroughly washing out the excess of acetic acid from the acetylated fatty 
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I'rom a Boientifio point of view the new process wae np donbt the more perfect 
<m4 but from the purely praotioal point of view Of the analyst it seined 4^ 
original process supplied all that was need^ 

Dn Lewkqwitbch, in reply, said he thought he might claim that his investigation 
was not wanting from the practical point of view. In processes connected with the 
resolution of partly convert^ fatty acids and fats— such as the products of sulphuric 
acid saponification — or in the case of castor oil and turkey^red oils, the acetyl value 
would 1^ found to be of material assistance, and in fact sometimes the only means of 
unravelling the mysteries in which such matters were often enshrouded. He agreed 
that it was not at present possible to differentiate between the different classes of 
substances indicated by the acetyl value, but it was first of all necessary to ascertain 
what the acetyl actually indicated. Continental literature stated it to indicate the 
presence of hydroxylated fatty acids or oxy-acids, but acetyl values would be 
obtained in fats like cocoanut oil, and considerable confusion resulted from such 
values being reported as indicating the presence of hydroxylated fatty acids. With 
regard to the unknown acids, what he meant and understood was shown in 
Column IX. of Table III. Multiplying the true acetyl values by 0*65, values were 
obtained which were higher than the so-called oxidized fatty acids. The question 
might be asked, Were not such substances merely hydroxylated fatty acids, which 
were soluble in petroleum spirit? If they were, the matter was finished, but there 
was no evidence to support this. In what particular way the oxygen was combined 
he did not think it was possible at present to say. If in a true hydroxylated acid the 
hydroxyl group were split off, forming water with the hydrogen of the COOH group, 
there would result a true lactone which should not absorb acetic acid. Stearo* 
lactone had been isolated, and was stated not to react, but be bad found another 
substance to which the same formula seemed to apply, but which gave high acetyl 
values. As a kind of analogy he had mentioned pyromeconic acid, which did not contain 
a hydroxyl group, but which yielded a well-defined acetylated product. There was a 
difference between the saturated and the unsaturated fatty acids as regards oxidation 
— between, for instance, stearic acid and oleic acid. In the case of stearic acid, 
hydroxylated acids were not obtained by blowing. In the case of oleic acid, the 
so-called oxidized fatty acids, insoluble in petroleum spirit, were practically very 
small in quantity, while those calculated from Column YIII. were much higher. The 
difference unquestionably pointed to the formation of some other bodies which were 
able to absorb acetic acid, and these, whatever they were, had been termed pro- 
visionally ** unknown” acids. Most of the so-called acetyl values that were being 
passed into Uterature were merely values due to the oxida^n or ranmdity of the fats, 
having no quantitative meaning whatever as regards the original fats. In reply to 
Mr. Archbutt, he had been i^le to prove substantially that in Benedikt’s process the 
fatty acids were really converted into their anby^ides when boiled with acetic 
anhydride, and that such anhydrides were not completely hydrolysed by boiling with 
water. In the case of blown rape oil, the so-called oxidized fatty adds did agree with 
tiaose caloolated from the acetyl value, which led to the conolu^km that this dass of 
substances was, amcmgst other things, iadioated by the aoetyl 
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FOODS AND DRUGS ANALYSIS 

Amy of Preparations containing Pilocarpine. H. il. D. Jowett. (The 
Welcome Chemical Besea/roh Lahoratories Beport, No. 6, 1899, 1-7.) — The mixture of 
amorphous bases obtained from jaborandi or its preparations by any of the usual 
methods is dissolved in a small quantity of a saturated alcoholic solution of pilo- 
carpine nitrate, the solution slightly acidified by means of a strong alcoholic solution 
of nitric acid (freshly prepared), and, after the addition of a crystal of pilocarpine 
nitrate, left for two hours to crystallize. The cryetals are filtered ofiEi washed with 
the saturated solution of pilocarpine nitrate with the aid of a filter-pump, dried and 
weighed. 

In most cases the author states that the crystalline deposit may be assumed to 
be pilocarpine nitrate, but in very accurate estimations the melting-point and specific 
rotation of the substance should be determined. 

Assuming that pilocarpine is the only impurity, and that Petit and Polonowsky’s 
constants for the nitrate of that base are correct, the percentage of pilocarpine may 
be calculated from the Specific rotation of the mixed nitrates by the formula 

in which p represents the required percentage, and x the specific rotation of the 
mixture. 

If the melting-point exceed 174’’ G., the substance may be regarded as pure pilo- 
carpine nitrate; and if between 167^ and 174” G., as containing from 80 to 90 per 
cent, of that salt. If the melting-point is lower than 167” C., the substance should 
be recrystallized from a small quantity of hot absolute alcohol, and the deposit 
weighed and examined as above. 

The author shows that pure pilocarpine nitrate obtained from the small leaved 
variety of jaborandi (Maranham jaborandi) has the same physical characters as that 
obtained from the true jaborandi, viz., melting-point, 178” G. ; [ajo -♦• 82*9” ; and 
solubility in water, 1 in 6 4 at 20* C. 

A specimen of pure pilocarpine hydrochloride prsf^ed in the usual way from 
the nitrate, and purified by repeated crystallization, melted at 204”-205” G., and bad 
a specific rotation of [ajo- +91*74”. 

In examining these salts for medicinal purposes, the following characteristics and 
tests are recommended as indicating a sufficient degree of purity : 

Pilocarpine Nitrate, — White distinct crystals, unaltered on exposure to the air. 
Sduble Jn 6 to 7 parts of water at ordinary temperatures in 146 parts of cold 9d per 
cont. fairly soluble in boiling alcohol, nearly insoluble in ether or ehlorp- 

form." Melting-point, 176* to 178* 0. Specific rotation in aqueous solution, +81* to 
83*. No residue cm ignition. Gives no precipitate on adding to its conoentoated 
aqueous solution gifimonium hydroxide, or a solution of sodium or potassium 
hydmxido. Gives the characteristic tests for nitrates. 





iPiloearpme Hydrockhridei--^Yfbiie •erystals, /Whioh deliquMoe^ ia-inpiet air. 
Soluble in less than its wei^t of .water, and in 10 parts of absblut^ aleobbl; almost 
insoluble in ether or chloroform. After being dried at 100* 0., it melts at 200® to 
204* C, Specific rotation in aqueous solution, + 90* to 92*. No residue on ignition. 
On adding ammonium hydroxide to its "concentrated aqueous solution there is no 
precipitate, while potassium or sodium hydroxide only precipitates a few oily drops, 
which soon redissolve, and it gives the tests for chlorides. G. A. Id. ' 


ORGANIC ANALYSIS. 

Chlorine Compounds in Cotton Oil, and its Behaviour with the Bhloro- 
gluoinol and Vanillin Test. P. N. Baikow* (Ohem. Zeit, 1899, xxiii., 769, 802.) 
—The fact that cotton oil gives a red colour with the author’s phloroglucinol and 
vanillin test (Analyst, 1898, xxiii., 244) has hitherto been explained, in accordance 
with Dupont’s definite assertions, by the statement that the material contains an 
organic compound of sulphur. After examining four samples of cotton oil, however, 
obtained from Merck of Darmstadt, from Kahlbaum of Berlin, and commercially 
from France, Eaikow finds that it is absolutely free from sulphur, and that the red 
colour is due to an ingredient containing chlorine. If a little cotton oil is burnt in 
the tubular torch already described (loc. clt.), and the fiame is brought inside a beaker 
charged with a few drops of potassium hydroxide solution, which is held horizon- 
tally and slowly rotated so that its internal surface is wetted all over, the liquid will 
finally give the reactions of hydrochloric acid, but not those of sulphuric acid. 
Similarly, a repetition of Dupont’s experiments (extraction of the oil with steam) has 
yielded distillates quite free from sulphuric acid. The chlorine compound in the 
original cotton oil is perfectly insoluble in water and alcohol, is not affected by treat- 
ment with steam at 100* C., but is slightly volatile in highly superheated steam ; 
whether it can be entirely removed from the oil in this manner remains to be seen. 
Of the oils which give no colour with phloroglucinol and vanillin (ut sup,), olive 
and walnut contain neither sulphur nor chlorine ; of those which do give a red 
colour, colza and rape contain sulphur but no chlorine. 

According to Benedikt. the presence of chlorine in fats is due to carelessness in 
carrying out a bleaching process, but Kilgore has stated that American cotton oil is 
bleached without the use of halogen. The chlorine must therefore be a natural 
constituent, and if it exists in- every variety of cotton oil, a characteristic test for the 
material is thus given. Either the phloroglucinol-vauillin reaction or the test with 
potassium hydroxide may be employed to seek for the halogen ; but if only a little 
cotton oil be present in the sample under examination, it is necessary to burn several 
0 . 0 . In such cases the fiame is best held under a funnel, which is connected with a 
set of bulbs containing the alkali, and thence with a pump, a blank experimemt being 
conducted at the same time to insure purity of the potash and absence of hydro^ 
chloric acid vapours in the laboratory atmosphere. Combustion of 1 o.c. of an .olive 
oil mixed with 6 per cent, of cotton oil is sufficient to yield an indication of chlorine ; 
if the fonpcer contains only 1 per cent, of the adulterant, 5 c.o. must be burnt. 

As tlie whole of the chlorine or bromine in an organic bodyJs converted by: 
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ignition into hydroohloric or hydrobromio acid, the percexrtage of halogen in any 
oomboetible oiiganio subetance may be determined by operating in this manner. 

F. H. L. 

[Ko reference is made to Oharabot and March’s recent inveMigation (Analyst, 
18^, xxiv,, 247), in which the existence in cotton oil of Ehipont’s volatile sulphur 
compound was corroborated, and in which also the analogous sulphur compound in 
olive oil discovered by Dupont and Charabot was again mentioned. — Abs.] 


THE GOVEBNMENT LABOEATOBY AND MINEEAL MATTES IN TEA. 

{From the “ Derby and Cheeterjield Reporter April 28, 1899.) 

CHARGE OP SELLING ADULTERATED TEA. 

At the Derby County Police Court on Friday morning, before Mr. S. Leeke (in the chair), 
Mr. W. Mallalieu, and Mr. E. S. Milnes, William Henry Woodward and Edgar Woodward, 
grocers, of Draycott, were summoned for selling 4 ounces of caper tea which was adulterated 
with at least 6 per cent, of ferruginous sand and smaH stones at Draycott on January 23. 
Mr. R. S. Clifford appeared to prosecute, and Mr. Bendle Moore conducted the case on behalf 
of the defendants. — Mr. Clifford said the formal portion of the evidence had been taken on 
February 24, and Mr. Moore then made an application that the third sample should be sent to 
Somerset House for analysis. The Somerset House analysis completely bore out the analysis 
of Mr. White, the County Analyst, viz., that there was 6 per cent, of mineral matter in the tea. — 
. . . Mr, E. Lewin, Superintendent Analyst at Somerset House, said ... he did not agree with 
Dr. BelPs statement in his book on the subject of adulteration. A point that could not he loet 
night of in this case was the fact that the tea had iHiised the Custom House Ins^mtor, Mr. Lewin 
went on to explain the method of dealing with tea at the Custom House, adding that such 
particular attention was paid to that article by the inspectors and tea -tasters that it really was 
not worth the time of the Public Analyst to trouble about it at all. The tea xooidd hare been 
deemed by the Custom House Inspectors to he commercial tea. He believed the inspectors after 
analysis would have deliberately passed the tea as fit for home consumption. So long as tea passed 
the Customs he did not think the Public Analyst had mnch to do with it. — Cross-examined by 
Mr. Moore : Mr. Lewin said that the amount of silica and sand in the tea was either natural to 
the tea itself, or became mixed in the course of preparation. The analyst at the Custom House 
had passed tea containing more mineral matter than was present in this case, — After a legal 
argument as to the bearing of certain other cases upon this one the Bench retired. They 
returned after an absence of half an hour, and the Chairman said that the Bench were of 
opinion that the amount of extraneous matter wbieh had been proved to have existed in the 
caper tea was, upon the evidence, unavoidably mixed in the process of collection, and therefore 
there would be no conviction.^ 


The following correspondence has passed between the Hon. Secretaries and the Principal 
of the Government Laboratory and the Secretary to the Customs : 


[Copy.] 

June 13, 1899. 

Deak Du. Thorpe, 

We are instructed by the Conncil of the Society of Public Analysta to call your 
attehtiou to the statement made by Mr. Lewin in the course of his evidence in a case of alleged 
tea adnlteration at Derby, to the effect that the analyst at the Customs House would pass as 
geiraine tea containing «veii mpre mmerai matter than the sample in question, which, according 

^ The fact that Mr. found practioally the same amount of total ash in the tea that Mr. Lewin 

did (1^*9 per cent) is not recorded in the above extract. — Eorroa. 
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gaT« 13*6 per cent of totiLl mIl As this sUowmnoe for exiimneoiis siatier i% as 
itLt as our kooirledge goes, larger and more libml than au^ hitherto sanotioned» ve ahallesteini 
it a farour if you will inform ns what limit for total mineral matter, or for eatraneoua master 
beyond the natural ash of tea, is authoriaed and adopted by the imiborities of Her Majesty’s 
Customs. 

We herewith enclose a copy of the certidoate pf Messm: Lewin and Dayis, and a newspaper 
report of the proceedings. 

We are, yours :Bkithfnily, 

(Signed) E. J. Bevan, ) Secretaries. 

Dr. T. E. Thorpe, F.R.S. A. C, Chapman. ) 


Government Laboratory, June 20, 1899. 

Dear Sirs, 

I beg to acknowledge the receipt of your letter of the IBth inst. 

As you are doubtless aware, the chemical examination of the tea imported into the United 
Kingdom is, by direction of Clause 30 of the 36 and 39 Yict, undertaken by persons appointed 
by the Commissioners of Customs, subject to the approval of the Treasury. 1 have not been 
called upon by the Commissioners to fix the limits for total mineral matter, or for extraneous 
mineral matter beyond the natural ash of tea, which determine when a sample of tea shall not 
be allowed to pass into consumption in this country. 

I must, therefore, refer your Council to the Comissioners of Customs for information as to 
the limits which are adopted and authorised presumably by the Treasury. 

Tours very truly, 

E. J. Bevan, Esq., Won. Secretaries. (Signed) T. E. Thorpe. 

A. C. Chapman, Esq.,/ 


Sir, 


London, June 28, 1899. 


We are instructed by the Council of the Society of Public Analysts to call your attention 
to a statement made in a recent case of alleged tea adulteration at Derby by Mr. Lewin of the 
Government Laboratory, to the effect that the Customs officials were in the habit of passing 
as genuine tea containing more than 13*6 per cent, of ash. 

We shall esteem it a favour if you will kindly inform us if this statement is correct, and 
what is the limit adopted. 

The matter is one of considerable importance to Public Analysts. We herewith enclose 
a newspaper report of the proceedings. 

We are, your obedient servants, 

(Signed) £. J. Bevan, 

Bichard T. Prowse, Esq., C.B. A. C. Chapman,/’ 


\Hon. Secretaries. 


Customs House, London, June 30, 1899. 

Gentlemen, 

I have to acknowledge the receipt of yonr letter, dated the 28th inst., relative to the 
inspection of imported tea by officers of this Department, and to say that the subject shall have 
early attention, and a reply be sent to yon in due course. 

1 am, Gentlemen, your obedient servant, 

The Hon. Secretaries, (Signed) E. T. Prowse. 

Society of Public Analysts. . ^ 


Customs House, London, July 5, 1899* 

Gentlemen, 

I am directed by the Board of Customs to acquaint you, with former referenoe toyoor 



loUar of -the 99^b;tiU«, ibtt’ thojf tro lufonnad hj their ofi&eial for tea that the reper^ 

for the i^t two aiid a half yeare have been carefnlly eearched^ with the reBolt that no in^ahoe 
can he txm^ in which tea whieb has proved on analysia to contain ae moch aa lSr6 per cent, 
of ash haa bMn aUowed to pace into consumption. 

I aniy Gentlemen, your obedient aerrant, 

The B[0K. SBCEBTARIB8, . , ; (Signed) E. T^Pbowse. 

Society of FnbUe Analyste. 


Bib, 


Jviy 19, 1899. 


We beg to thank yon for yonr letter of the 5tb inst. 

We should feel still further obliged if yon would kindly let ns know, for the information of 
the Society, the limits for total mineral matter in teas adopted in the laboratory of Her 
Majesty’s Customs, and if possible the time during which those limits hare been in force. 

" We are, yonr obedient senrants, 


Richard T. Prowsb, Esq., O.B. 


(Signed) 


E. J. Bevan, 

A. 0. Chapman,/ 


\Hoii. Secretaries. 


Customs House, London, Anpus# 9, 1899. 

Gentlemen, 

In reply to your further letter of the 19th ult, inquiring as to the limits applied in 
the laboratory here for total mineral matter in teas, and the time during which such limits 
have ruled, I am directed by the Board of Customs to acquaint yon that, assuming yonr inquiry 
to relate to green teas and “ capers,'* it is their general practice to admit such teas for home use 
wh^ they are found to contain not more than 2 per cent, of facing matter, but that caper teas 
vary so much in quality and other characteristics that it has not been found practicable to fix 
a bai^-and-fast line in respect of the ash or mineral matter they may be found to contain, each 
importation being treated on its merits, and that this has been the practice observed from the 
time when the duty of inspeotiog and analyzing imported teas was first imposed on the 
Department. 

I am, Gentlemen, your obedient servant, 

The Hon. Secretaries, (Signed) R. T. Prowse, 

Society of Public Analysts. 


Derby Tea Case. 

4, New Court, October 24, 1899. 

Dear Dr. Thorpe, 

We have been iostmcted by the Council of the Society of Public Analysts to forward 
to you a copy of the correspondence we have had with the Customs authorities on the question 
of mineral matter in caper teas. 

You will see that as far as Mr, Prowse’s information carries ns the statements made by 
Mr. Lewin are not supported. 


Dr. T. E. Thorpe, F.R.8. 


We are, yours faithfully, 
(Signed) Edward Brvan, 

Alfred C. Chapman, 


1 

/ 


Hon. Secretaries. 


Government Laboratoby, Octt^er 27, 1899. 

Gentlemen, 

I am directed by Dr. Thorpe to acknowledge the reompt of yonr letter of the 
24th imt., and I am to state that he is much obliged to yon for the information yon axe so 
good as to send him. 

Dr. Thorpe observes that the Board of Cnatoms are of opinion that it has not been found 
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to £x » luKrd*«iid*lMt Itne in roipo^irf theadi or minohj miitter that oaper toa may 
beiomul to oontaia. 

He thinks however, it would have been more pertinent to the point at iiene if yon had 
elicited from the Board of Castoma whether the particoiar caper tea in qaeation wae or waa not 
adoltmated. 

I am, Gentlemen, yonr obedient servant, 

MeMra. B£Van and Chapman, (Signed) F. J. Bsbd* 

Hon. Secretaries, 

Society of Public Analysts. 


4, New Ooukt, November 8, 1899. 

Deak Dk. Thorpe, 

We are much obliged for yonr favour of the 27th nit., which was laid before the 
Oonncil on the Ist inst. 

We are instructed by the Council to say that so far as appears from the information given 
by tha Customs anthoritiee, Mr. Le win’s statement to the effect that the Cnstoms were in the 
habit of passing teas containing 13*6 per cent, of total mineral matter is not warranted. 

In view of the importance of the matter to Public Analysts, the Council proposes to 
publish the correspondence. 


Dr. T. B. Thorpe, F.R.S. 


We are, yours faithfully, etc. 

(Signed) B, J. Bevan, | 
A. C. Chapman,} 


Hon. Secretaries, 


Mineral Matter in Tea, 


Sir, 


London, November 8, 1899. 


The information which you have been good enough to furnish us with on this subject 
has been laid before the Council, and we are instructed to inform you that in view of the 
importance of the matter to Public Analysts, it is proposed to publish the correspondence. 

We are, yours obediently, 

(Signed) E. J. Bevan, 

Richard T, Pkowse, Esq., C.B. A. C. Chapman, 


J 


Hon. Secretaries. 


Custom House, London, Novenibei ' 18, 1899. 

Gentlemen, 

1 am directed by the Board of Customs to acknowledge the receipt of your letter of the 
8th inst., and to state in reply that, so far as they are concerned, they do not offer any objection 
to the proposid to publish the correspondence referred to in that letter. 

1 am, Gentlemen, your obedient servant, 

The Hon. Secretaries, (Signed) R. T. Prowse. 

Society of Pnblic Analysts, 

4, New Court, Lincoln’s Inn, W.C. 


ERRATA. 

Page 292, seventeenth line from bottom, and all through abstract, for ^^oreaol ” and ** homocresol ” 
read ^^creoMpl” and ^*homooreo 0 ol.” 

Page S92, eighth Hue, for tin ” read rino.” 
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OBITUARY NOTICE. 

THE LATE PROFESSOR HODGES, M.D., P.LG, Etc. 

It is with regret that we have to chronicle the death, on Dec. 13, 1899, at Belfast, of 
Professor Hodges, who had attained the venerable age of eighty>four years, and was a 
distinguished member of our society. He was bom and educated at Downpatrick, a^d 
afterwards studied medicine at Dublin and Glasgow, qualifying at both places. During 
his stay at the latter city Mr. Hodges made the acquaintance of Professor Graham, 
who strongly advised him to devote his talents exclusively to chemistry. Mr. Hodges, 
however, preferred to adhere to his original intention, and commenced the practice of 
medicine at Newcastle, afterwards removing to Downpatrick. He there evinced 
much ability as a lecturer, and became so deeply interested in agriculture that this 
induced him to proceed to Giessen to study chemistry under Liebig, where his ability 
and diligence so interested the Baron that the two became intimate friends. At 
Giessen he took the degree of Doctor of Medioina Dr. Hodges then returned to 
Downpatrick, and there delivered a lecture on agriculture, which attracted so much 
attention that one of its results was the formation of the Ghemico- Agricultural Society 
of Ulster, in 1845, to which Dr. Hodges was appointed chemist. He removed to 
Bdifast in 1844, and shortly afterwards was appointed Professor of Chemistry in the 
old Belfast College. On the foundation of a Chair of Agriculture in Queen’s College, 
Belfast, Dr. Hodges was chosen its first occupant, and also as Lecturer on Medical 
Jurisprudence there. Both of these positions he held to the day of his death. He 
was also Lecturer on Agriculture at the Glasnevin Agricultural School Dr. Hodgesi 
wrote many treatises afid papers, which had a wide circulation. He was one of the 
founders of the Royal Ooil^ of Chemistry, Lohdon. He held many important 
offices. Foi^ a long time he was Government Analyst, also Public Analyst for Bel&Mit, 
and for five countieSk was a corresponding m^ber of the Dublin Naifi|j|p 
fiistc^ Society, member of the Royal Academies of Agriculture of Sweden, wd 
Turin, and of the Imperial College of Gorygoretzt, Ri^a ; also a Justice of Peaee 
for Goraty 



THE ANALYST., 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS, 

The monthly meeting of the Society was held on Wednesday evening, December 6, 
in the Chemical Society's Rooms, Burlington House, the President (Mr, W. W, 
Rsher, M.A.) occupying the chair. 

The minutes of the previous meeting were read and confirmed. 

Certificates of proposal for election to membership in favour of Messrs. J. A. 
Foster, J. B. P. Harrison and D. Lloyd Howard were read for the second time ; and 
a certificate in favour of Mr. Bertram William John Warren, A.I.C., assistant to 
Mr. Otto Hehner, was read for the first time. 

Messrs. E. C. P. Barber, Frederick Davis, William Francis, Alfred Lucas, 
Edward Russell, B.Sc. (Lond.), and F. L. Slocum, Ph.D., were elected members of the 
Society. 

On the proposition of Mr. Ekins, seconded by Mr. Richmond, Mr, Benedict 
Kitto and Mr. Cecil H. Cribb, B.Sc., were appointed to act as auditors of the Society's 
accounts for the year 1899. 

The following papers were read : ‘ ‘ On some Analyses of Modem Dry Champagnes," 
by Otto Rosenheim, Ph.D., and P. Schidrowitz, Ph.D. ; “ Note on Asafoetida,’* by 
J. M. Martin, B.A., M.B,, and C. G. Moor, M.A. ; “On the Determination of the 
Iodine Value,*' by Dr. J, J. A. Wijs ; “ Treacle or Golden Syrup,*' by E. W. T. Jones ; 
and “ On a Method for distinguishing between Hops and Quassia,*' by Alfred C. 
Chapman. 

Nomination op Officers and New Members of the Council for 1900, 

The following nominations were made by the Council at their meeting on 
December 6, 1899 : 

President — W. W. Fisher, M.A. Vice-Presidents, — Charles E. Cassal, F.I.C. ; 
E. W. T. Jones, F.I.C. ; S. Rideal, D.Sc. Hon, Treasurer, — E, W. Voelcker, 
A.R.S.M. Hon, Secretaries, — E. J. Sevan, F.I.O., A. C. Chapman, F.I.C. Other 
Members of the Council. — L. Archbutt, F.I.C. ; A. Ashby, M.B., F.R.C.S., F.I.C., 
G. Embrey, J. H. B. Jenkins, P. A. E. Richards, F.I.C., H. D. Richmond, F.I.C. 


NOTE ON ASAFCETIDA. 

By j. M. Martin, B.A., M.B., and C. G. Moor, M.A. 

{Bead at the Meeting^ December 6, 1899.) 

A SAMPLE of gum-resin of asafostida having been found to yield a very much higher 
ash than the standard given by the British Pharmacopoeia, a number of samples were 
examined to determine the general condition of the commercial article. 

Twelve samples were examined as to : 

1. Matter soluble in 90 per cent, alcohol. 

% Ash of the gum. 

3, Portion of ash soluble in HCl. 
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la aU the samples, on grinding, much mineral matter was found, in one case a 
stone weighing 3*4 grammes. 

The percentage of the gum soluble in alcohol (90 per cent.) ranged from 14*8 to 
89*8, instead of the 65 per cent of the British Pharmacopoeia. 

The ash of the gum ranged from 63*1 to 26*4 per cent., the British Pharmaco- 
poeia figure being 10 per cent 

The solubility of this ash in 50 per cent. HCl varied from 15*7 to 57*9 per cent., 
but in one case reached 96*4 per cent., nearly the whole going into solution with 
much effervescence. 

The British Pharmacopoeia directions for making the tincture of asafoetida are 
to extract 200 grammes of the gum-resin with 1 litre of 70 per cent, spirit. Hence, 
supposing 65 per cent, of the gum were soluble, the tincture should contain 13*5 
grammes per 100 c.c. of total solids. Seven tinctures were examined for total solids, 
and gave results ranging from 4*5 to 8*5 grammes per 100 c.c. 

The results of the analyses made are as follows : 



SAtnple. 


Extract. 

Ash of Gum. Ash insoluble in HOL 


I. 

« « • 

31*9 

38 6 

82-5 


II. 


30*2 

45-8 

3-6 


III. 


14*9 

621 

77-8 


IV. 


20-2 

56-3 

84-3 


V. 


18-4 

69-3 

74-2 


VI. 


35-4 

40-1 

64-9 


VII. 


19-9 

58-4 

74-6 


VIII. 


23-0 

52-9 

78-2 


IX, 


14-8 

63-1 

83-9 


X. 


39-8 

43-4 

42-1 


XI. 


37-7 

26-4 

67*2 


XII. 


28-9 

47-2 

78-4 




Tinrtun*. 



I. 

8-2 grammes per 100 c.c. 

V. 

5-3 grammes per 100 c.c. 

II. 

6-2 

n 

ft 

VI. 

4-3 „ „ 

III. 

4-5 

ff 

ft ; 

VII. 

8 5 II 

IV. 

7-6 

ft 

>1 i 




It is, then, evident that commercial samples of the gum-resin of asafcetida are 
very far below the standard given by the British Pharmacopceia, and that they are 
probably intentionally weighted with worthless material. Consequently, preparations 
made from the gum-resin according to the British Pharmacopoeia directions fall far 
below the presumed strength, and the medical profession are prescribing medicines 
of uncertain and variable composition. 

A few other observers have noted this condition of commercial gum-resin of 
asafoetida, yet but little attention seems to have been given to their results. 

Mo£Bnek (Joum. Pharm. Chim., March 1, 1888, p. 24) examined a sample, and 
found 86 per cent of mineral matter, and only 14 per cent, asafoetida. A large pro* 
portion, on fracture, proved to be alabaster coated with a thin layer of asafcetida 
resin. 

Buckkeb (A. /. P., 1890) found the ash in a number of samples to range from 
19 to 56 per cent. 
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iiLOYD (P, cT"., Lt 243, 1896) said ‘‘ash is often higher than the 10 per oent. 
reqtiired by the British PharmaoopcBia/’ The National Dispensatory states that the 
atii of oommercial samples is sometimes as high as 40 per cent. 

A thirteenth sample was examined which had been specially prepared by a firm 
of chemists with a view to determining how far it was practicable attempting to 
produce a sample approaching British Pharmacopoeia strength from this raw materiaL 
They succeeded in increasing the matter soluble in 90 per cent, alcohol to 67*5 per 
cent. (British Pharmacopoeia, 65 per cent.). The ash of this was only 5*8 per cent. 

Although asafoetida in its various preparations is now prescribed somewhat less 
than formerly, yet we certainly ought to have reliable material. The standard of the 
British Pharmacopoeia is too high, unless means can be taken to prevent adulterated 
resin reaching the market. In this connection it may be remembered that a few 
years ago many samples of ginger were discovered with an abnormally low soluble 
ash, and that when attention had been drawn to this, and a few prosecutions 
followed, such ginger almost entirely disappeared from the market. 

Discussion. 

The President having invited discussion, 

Mr. Chattaway said that the British Pharmacopoeia, in addition to laying down 
certain regulations as to the proportion of ash, solubility in alcohol, etc., described 
the physical characters of the drug \ and it would be interesting to know if the samples 
referred to were in accordance with the PharmacopcBia in this respect. 

Mr. E. M. HoiiMKB said that about a year previously, in his capacity as one of 
the referees in connection with the compilation of the present Pharmacopccia, he had 
had analyses made of several samples of asafoetida. He was aware that the com- 
mercial form of the drug was largely mixed with mineral matter, but, at the same 
time, the gum in the form of ^Hears was almost pure, and he had experienced no 
difficulty in obtaining it. When the gum was being collected, a certain number of 
the tears were obtained pure, except for a small quantity of sand attached to their 
lower surface, where they fell on the ground ; but there was a large quantity of more 
or less liquid asafoetida, which could not be collected in the ordinary way, and this 
was mixed by the collectors of the drug with a certain quantity of whatever soil might 
be obtainable in the neighbourhood in order to solidify it. Sulphate of lime, in the 
form of alabaster, was probably used as an adulterant, not only for asafoetida, but for 
benzoin, in which it could be used to represent white tears, a certain proportion of 
which was normally present m the lump form of the drug. In the samples which 
had been analysed for him the ash in no case exceeded 8 per cent., bat in the crude 
material in lumps it often ranged from 20 to 60 per cent. He thought that, while 
for medicinal purposes a drug as pure as possible was desirable, a commercial article 
was admissible which could be used for drain-testing, or for denaturing tea in the 
manufacture of caffeine ; and a normal standard might be laid down for the crude 
quite apart froin the medicinal point of view. The supply of asafoetida 
sufficiently pure for medicinal purposes was limited ; but there was a fairly abundant 
supply of the ordinary form, in which a moderate proportion of mineral matter — say, 
from 20 to 30 per cent. — was for commercial purposes not of much consequence^ 
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ts^aeiog that for such purposes the arttele would be bought on the basis of its pereentage 
of aotive matter. 

Mr. Allen said he felt some difficulty in agreeing with Mr. Hdimes's suggestion 
to establish two qualities of the drug. The addition of calcium sulphate in the case 
of the lump asafoetida was an intentional adulteration, which it would, he thought, be 
dangerous to countenance. Even though the adulterated material were intended 
only for commercial purposes, he did not see why the purchaser should be supplied 
with calcium sulphate when he might imagine that he was getting pure asafoetida. 

Mr. Gribb said that he had found the ash in asafoetida to vary from 15 to 35 per 
cent., and the proportion soluble in alcohol was correspondingly low. The samples 
were purchased indiscriminately in London. As far as he could ascertain, the drug 
in the solid form was hardly ever asked for except in remote country districts, and 
it was now rarely employed in medicine in any form. 

Mr. Ekins said that the drug was very seldom used in the solid form except for 
veterinary purposes, and the prescriptions in which the tincture appeared were 
very few, 

Mr. Moor said that the samples he had examined were all in the form of a hard 
concrete mass, which was the only form of the drug to which his experience extended. 
Regarding the tincture, which was the chief form in which the drug was used 
medicinally, it was perfectly easy to make the tincture up to the proper standard by 
taking a suitable quantity of asafoetida. 

Dr. Ridkal observed that in the Pharmacopoeia it was directed that, in making 
the tincture and fetid spirit of ammonia, a certain quantity of the drug should be 
taken, and it seemed open to question whether the use of a less pure drug in larger 
quantity would be in strict conformity with the directions. 

Mr. Moor said that to sell a tincture of as nearly as possible the proper strength 
— even though it might be made from a larger quantity of the drug than the 
Pharmacopoeia directed — would, he thought, be better than deliberately to sell a 
weak tincture, and accordingly he would suggest that the tincture itself should be 
standardized. It would be unreasonable, he thought, too strongly to insist on con- 
formity with the British Pharmacopoeia tests, and he would suggest that for the 
present asafoetida containing not more than 20 per cent, of ash, and not less than 
from 45 to 50 per cent, of matters soluble in alcohol, should be accepted. 

Mr. Chattaway said that the Pharmacopoeia laid down that the drug should be 
in the form of tears — indeed, the actual size of the tears is specified ; and he thought 
that the specimens referred to by the author, although they might be admissible 
commercially, could not be regarded as representing the British Pharmacopoeia article, 
which frequently contained as little as 2 or 3 per cent of ash. 

Mr. Holmes said that, while the British Pharmaicopoeia limit of ash was 10 per 
cent, a much smaller percentage was quite common in the drop or tear asafcetida^ 
He thought that lump asafoetida would be admissible only provided that it contained 
less than 10 per cent, of ash. The question of purity was merely a question of the 
price given for the drug, which varied from about 458. or 60a, for the lump, to 120s. 
per cwt for the finest tears. Seeing that the Pharmacopoeia intimated that only the 
pure drug should be used in medicine, he did not think it would be justifiable to use 
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file dreg in an impure state in medicine, and in its pnrification some volatile active 
Ingredients might be lost, and the British Pharmaoopceia standard of strength would 
hot be maintained. 


ON SOME ANALYSES OP MODEBN DBY " CHAMPAGNE. 

By Otto Bobsnhbim, Ph.D., and Philip Schideowitz, Ph.D. 

{Bead at the Meeting, December 6, 1899.) 

The authors have recently had an opportunity of examining a number of champagnes 
representative of the modern dry *’ French product, and as there are practically no 
analyses of similar wines on record, we think it may be of interest to communicate 
the results obtained to the Society. 

The figures obtained by the analysis of wines are to a great extent — as is the 
case with many other articles of food — dependent on the methods employed, and 
therefore we thought it advisable to use the standard methods officially adopted in 
Germany,* in order to be able to compare our results with the data on this subject 
already in existence. The official German schedule was drawn up as a guide in the 
analysis of still wines, and therefore no mention is made of the estimation of carbonic 
acid. We determined the same gravimetrically by absorbing the gas in soda lime 
after drying with sulphuric acid in the ordinary manner, the last trace being expelled 
by heating in a water-bath, and then passing a current of air through the liquid. In 
order to regulate the flow of gas and to prevent frothing over, we made use of one of 
the well-known hollow champagne corkscrews with an accurately-fitting tap. 

On the opposite page is a table of the analytical results obtained. 

With regard to the composition and manufacture of champagne, Griinhut (Z, /. 
analyt Chem,, 1898,231) recently put forward the suggestion— based solely on analytical 
figures — that this article in general bears the character of a gallisised ” wine — that 
is, a product which has been unduly diluted by the addition of a weak solution of 
sugar prior to fermentation, and that this is principally evidenced by the low per- 
centage of ash. The figures we have obtained appear at first sight to corroborate 
Griinhut’s conclusions, to which he came, however, by an erroneous method of 
reasoning. He compared his figures with averages obtained from a large number of 
analyses of German white wines, but there is no justification for this, as the methods 
of manufacture are so completely different that no strict comparison can be made 
between the two classes of wine. Practically all better-class champagne is made 
from blue grapes, and in order to meet the exigencies of the market, which demands 
a very light-coloured article, the grapes must not be subjected to any preliminary 
crushing or kneading, and special care is taken to ensure ^a rapid separation of the 
juice from the skins, pips, etc., in the press. This procedure, adopted for the purpose 
of obtaining a light-coloured must, necessarily tends to prevent the extraction of 
mineral matter from the skins, stalks and pips, and it is therefore to be expected that 
the finished article will contain a relatively small percentage of ash. In the manu- 
facture of ordinary white wines a preliminary crashing takes place in the vineyardi 

* German Wine Law, June 26, 1896. 
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of the juice froxia the marc is not haiitened as in tiie pireparirtiph 
^ 4 ^ pag iiA. In connection with tibe above remarks^ we may add Miat stmito 
expressed by Kulisch {£. /. rntgew. Ohem., 1898, 673) in critibisihg 
0riinhut^s paper^ 

^ith regard to our own results, it will be observed that both the extract and the 
ash generally are rather low (compared with Bordeaux or Ehine wines), with the 
exception of No, 4 (3*76 per cent,), which is due to the high percentages of sugar and 
glycerin. No. 3 shows a high percentage of ash. In regard to the sugar percentages, 
it will be seen that only Noa 4, 9 and 12 are appreciably above 1 per cent. The 
relation of “ reduced extract” to ash is considerably below 10 per cent, (that being 
the normal average deduced from a large number of analyses of still white wines), 
except in the case of Noa 3 and 10. We have already given an explanation for this 
apparent anomaly, which constitutes an excellent illustration of the fact that it is in 
many cases extremely dangerous and ill-advised to judge the quality and value of an 
article of food solely in the light of the figures obtained by analysis. 

No. 10 shows some features of interest ; it is the only case in which the specific 
gravity falls below 0*99, but this is probably due to the high percentage of alcohol in 
relation to the low extract. The total acidity is small, but the volatile acid relatively 
large. This sample also showed the highest percentage (1*02) of carbonic acid. 

Another noteworthy feature is the high l&BVO-rotation of No, 6, which indicates a 
preponderance of IsBvulose. The absence of cane-sugar was demonstrated by inver- 
sion, which did not alter the rotation. According to Neubauer (Ber., x., 827) the 
proportions of dextrose and laevulose in a mixture can be calculated according to the 
following equations : 

1, X = 0*637S + 0*342a. 

2. Y = S-X. 

X = dextrose ; Y = Isevulose ; S = total invert sugar found ; a = rotation 
observed in 200 mm. tube. 

Although the results obtainable from these equations are not absolutely correct 
(for reasons into which we cannot enter here), they are sufficiently exact to permit of 
the approximate determination of the proportion of dextrose to luBvuIose respectively. 
On applying the above formulas to the case in point, it was found that the quantity 
of tovulose was 7*01, and of dextrose 2*87. In most cases the proportion is as 1 : 1, 
and this indicates that in No. 6 the fermentation of the sugar in the added liqueur 
ceased after the disappearance of the greater part of the dextrose. 

Discussion. 

The PBEBinnNT observed that, speaking broadly, it seemed that the proportion 
of extract in those cases in which it was high rose with the proportion of sugar, which 
probably depended on the composition of the liqueur that was added to the grape- 
juice after fermentation. He presumed that there might still remain a certain 
quantity of unaltered cane sugar, though doubtless most of the sugar would be 
inverted during secondary fermentation. 

Dr, SoHiBBowiTz said that in those oases in which the determination had beem 
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present was found to be eomplet^y InTerted. It would b^iiie 
ik&urted yery quickly^ ehie% owing to the acidity of the liquid in question 

Mr* Bxohkond remarked that in a liquid which had undergone iermentatipn by 
m^B of yeast it was unlikely that there would be any unaltered oane sugar present, 
oosnj^te inyersion being brought about by an enzyme secreted by the yeast. 

The Pbbbxdbnt observed that before ^e liqueur was added primary fermentation 
Would be over, 

Mr. Bichhond said that the enzyme would still be present in the yeast cells 
remaining in the wine, and the sugar in course of time must, he thought, surely 
become inverted. 

Mr. Cbibu inquired where a description of the German official methods of analysis 
was to be found. 

Dr. ScHiOBOwiTz said that the official methods were embodied in the German 
Wine Law, dated June 25, 1896, and were to be found in the appendices to most 
German works on the subject («.</., Windisch, Die chemische Untersicchung u, Bev/r* 
theilwig dcB Weincs^ p. 45 and e). 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

/ 

The Ooourrenoe of Chromates as Preservatives in Milk. A. Leys. {Journ. 
Pharm, Chim., 1899, x., 337-340.) — During the present year the author has frequently 
met with chromates associated with formaldehyde, most frequently in the proportion 
of 1 part in 100,000 of milk, though considerably larger quantities are of not ualrequent 
occurrence. 

In order to detect traces of chromates the following tests are recommended ; 
From 100 to 150 c.c. of the milk are evaporated to dryness, the residue ignited, and 
the ash extracted with a few o.c. of water, note being taken of the colour of the 
solution. 

A reagent is prepared by adding a few drops of indigp carmine solution to con- 
centrated hydrochloric acid until the liquid has the colour of Fehling’s solution. On 
boiling 5 c.c. of this reagent with a few drops of the filtered aqueous extract of the 
ash, the odour is instantly discharged in the presence of the slightest toace of 
chromate. 

A second test consists in adding some pure aniline and commercid toluidine ^ 
an excess of acetic acid free from furfural, filtering through purified animal charopi4,, 
and diluting the fiJltrate to tiie tint of the extract of mUk ash. On bpiUpg eq^ 
of this reagent and the extract for two or three minutes, a cher^-red odouir 4a 
pi;^iiced afto: a short time in the presence of a chromate. 
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The two reactions described above are said to be much more sensitive than 
Sohiff *s guaiacum reaction for chromic acid, and point to the presence of an oxidizing 
agent. In order to identify this as a chromate BarreswiPs hydrogen peroxide 
reaction may be employed. The aqueous extract of the ash is acidified with a few 
drops of dilute sulphuric acid and two or three drops of hydrogen peroxide added. 
The immediate formation of the fugitive blue tint of perchromic acid indicates the 
presence of a chromate. 


On Fruit Juices and their Examination, with particular reference to 
Raspberry Juice. I. Detection of Foreign Colouring Matter. E. Spaeth. 

{Zeit. fur Untersuch, der Nahr, und Genussmitiel^ 1899, ii., 633-685.) — The author 
deals principally with the detection of artificial colouring matter in raspberry juice. 
One of the principal means of sophistication is by admixture wuth cherry juice, and 
though the lead acetate method is said to provide a means for the detection of even 
small quantities, the author cannot confirm this, nor is he able to indicate any method 
at present by which admixture with cherry juice can be detected with certainty. Other 
vegetable colouring matters used for the purpose are those of the whortleberry, red 
beet, red poppy, mallow, phytolacca and orseille. Cochineal is also used. Of these, 
orseille, phytolacca, beet and cochineal can be identified, whilst in a general w’ay the 
addition of the juices of such other fruits, as the whortleberry, the blackberry, and 
the elderberry, can be detected, though in most cases it is impossible to say which of 
these has been added, their behaviour with reagents being so similar. Of the tar 
colours a large and ever-increasing number is made use of, such as rosaniline, fuchsin, 
eosin, etc. 

The table opposite gives the principal reactions of the various colouring matters 
which the author has studied : 

Tar colours dissolved by amyl alcohol can be distinguished from vegetable colours 
by the colour being removable by means of wool freed from fat. S. fuchsin, hoNvever, 
not being soluble in amyl alcohol, it is necessary also to submit the diluted juice itself 
to the wool test. 

In the sophistication of lemon-juice, tar colours are always used, and the amyl 
alcohol test with the removal of the colour by wool is almost exclusively available. 

H. H. B. S. 


The Detection of Saponin in Lemonade. Prehse. {Jouni. Pharm, Chim., 
1899, X., 13-16.) — In a communication on the composition of the lemonade manu- 
factured in Lyons in 1898, the author states that from time to time he has found 
saponin, but that its use is not general, owing to its being readily precipitated 
and causing a turbidity in the liquid. 

It can be recognised by the persistent foam produced on shaking the bottle 
after the expulsion of the carbon dioxide, but its chemical identification is not easy 
in the presence of sugar and tartaric acid. The tests based on its conversion into 
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Bibpogenin by warming it with hydrochloric acid is uncertain in the case of 
lemonade. It was not found possible to precipitate it with lead subacetate and to 
liberate it from the precipitate with hydrogen sulphide, since in the presence of 
saponin the lead sulphide passed through the filter. Extraction of the lemonade 
with various solvents is useless, owing to the persistent emulsion produced in every 
instance, while the influence of the saponin prevents the use of fermentation to 
remove the sugar. 

The only method by which the author could obtain relatively satisfactory results 
consisted in evaporating the lemonade to a paste and taking up the residue with 
acetic ether. On filtering this liquid, again evaporating and repeating the treatment 
with acetic ether, if required, a residue was obtained which gave a reddish- violet 
coloration with concentrated sulphuric acid, and which when boiled with dilute 
hydrochloric acid yielded a precipitate of sapogenin, with, as a rule, an odour 
resembling that of cedar wood. C. A. M. 

The Addition of Liquorice Extract to Lemonade, Prehse. (Jounu Phaiin. 
Chim.y 1899, x., 347, 348.) — According to the author, extract of liquorice or glycyr- 
rhizin itself have recently been used to produce a persistent froth in lemonade. The 
reactions given by saponin (see preceding Abstract) are also given by glycyrrhizin, but 
the latter may be distinguished by its being precipitated in the cold by hydrochloric 
acid, and by the chlorides of sodium, calcium, and iron. 

In the presence of sugar and of glycerin, which is a frequent constituent of foam 
headings, the reactions are frequently masked. In such cases subacetate of lead is 
added, and the precipitate filtered off, washed, and decomposed with hydrogen 
sulphide. In the presence of the tartaric acid of the lemonade the glycyrrhizin is 
left on the filter with the lead sulphide. The precipitate is washed with water slightly 
acidified with hydrochloric acid, then rapidly with water, and is taken up with 
alcohol, and finally with alcohol containing a little ammonia. On evaporating these 
solutions the glycyrrhizin is left as a yellow residue, readily identified by its odour 
and its reactions with hydrochloric and sulphuric acids. C. A. M. 


ORGANIC ANALYSIS. 

The Solubility of Volatile Oils and their Constituents in an Aqueous 
Solution of Sodium Salicylate. M. Duyk. {Bull, de VAcad. Boy ale de Belg,^ 1899, 
503; through Journ, Pharm, Chim,^ 1899, x., 353-359.) — The solvent power of an 
aqueous solution of sodium salicylate reaches its maximum when the liquid has a 
specific gravity of 1*240, and contains 1 part of the salt in 1 of water. 

This reagent readily dissolves a large number of alcohols, aldehydes, ketones, 
and free terpene phenols. On dissolving 1 c.c. of the substance under examination 
in 4 c.c. of the salicylate solution, and adding water drop by drop, with coqtinual 
agitation to the solution, the amount required to produce a permanent turbidity 
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varies considerably with different compounds. Thus, under these conditions, eugenol 
requires 3*5 c.c. ; geraniol and benzaldehyde, 2*5 c.c. ; carvol, 2*0 c.c. ; citral, 1*7 c.c. ; 
oiheol and cinnamic aldehyde, 1*5 c.c. ; and citronellone, 0*5 c.c. 

Camphor, thymol, and menthol only dissolve in relatively large quantities of 
concentrated salicylate solution, although the same substances when present in their 
original oils are much more soluble. 

The ethereal compounds of the soluble substances referred to above are not 
soluble, nor are terpene hydrocarbons, with certain exceptions, such as cymene, 
limonene, and menthene, which are slightly dissolved owing to the formation of 
traces of compounds between the terpene and the sodium salicylate. 

The author gives the following classification of the principal, alcohols, aldehydes, 
ketones, phenols, etc., of essential oils as regards their solubility in salicylate solution: 

SuBSTANCRS VERY SOLUBLE : 

Alcohols, — Geranylic (rhodinol, geraniol); linalylic (dextro- and laevo-rotatory 
linalols) ; citronellic (citronellol) ; bornylic (borneols) ; men- 
thylic (menthol). 

Aldehydes, — Benzoic; salicylic; anisic; cinnamic; geranic (citral); cuminic; 

methylpyrocatechuic (vanillin) ; methylene-protocatechuic (helio- 
tropin). 

Ketones, — Carvone (carvol) ; methylheptenone ; pulegone ; methylnonyl- 
ketone ; menthbne ; thujone. 

Camphor and cineol. 

Phenols , — Eugenol ; thymol ; carvacrol. 

(Menthol and ordinary camphor are soluble with difficulty.) 

Substances Insoluble oii nearly so : 

Sesquiterpe7ie Alcohol. — Santalol. 

Phenol Derivatives. — Anethol; safrol; apiol. 

Esters, — Bornylic ; geranylic ; linalylic ; menthylic. 

In applying this reagent to the examination of essential oils, the sample is shaken 
with a convenient quantity of the solvent and allowed to stand. 

When the oil is composed exclusively of hydrocarbons, the mixture speedily 
separates into two layers, of which the upper consists of the unaltered hydrocarbon. 
Pure essence of terebenthene behaves in this way. 

If the oil consist of a free oxygen compound, such as oil of bitter almonds 
(benzaldehyde, with traces of hydrocyanic acid), a clear and limpid solution is 
obtained. 

When an essential oil of complex composition is treated with the reagent the 
oxygen compounds dissolve, while the esters and hydrocarbons separate out. Thus, 
in the case of oil of peppermint, the menthol and methone are dissolved, whilst the 
esters of menthol and menthene remain undissolved. 

When the hydrocarbons or other insoluble constituents are only present in 
small proportion, they may be dissolved through the influence of the soluble oxygen 
compounds ; but on adding an additional quantity of sodium salicylate, the solution 
becomes turbid, and the hydrocarbon eventually rises to the surface. 

To extract the soluble portion of an essential oil by this means, as, for example. 
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oarvol from oil of caraway, 100 grammes of the oil are shaken with 300 c.o. of the 
reagent for about fifteen minutes, and the mixture allowed to stand until the layers 
have completely separated, which requires about an hour. The lower layer is then 
withdrawn, filtered, and mixed with twice its volume of water in a separating funnel. 
The oily layer which separates is collected, and the aqueous layer concentrated to its 
original density on the water-bath, and again used for extracting the insoluble portion 
of the original oil, which will still contain a little carvol. 

The carvol can also be recovered from its solution in the sodium salicylate by 
extraction with ether instead of precipitation with water. 

In the case of oils, such as those of peppermint, bergamot, and geranium, which 
contain alcoholic compounds partly in the free state and partly in the form of esters, 
one portion of the oil is treated with the salicylate solution as described above to 
obtain the amount of free alcohols ; a second portion is saponified with alcoholic soda, 
the product treated with water and the liberated oil washed, dried, and treated with 
the sodium salicylate solution as before to extract the total alcohols present. 

In continuation of the subject {Bull, de VAcad. royale de BeUj., 1899, 503 ; through 
Jott/tn, Pharm. Chim.^ 1899, x., 406-411) the author gives, as a first instalment, the 
following particulars of those essential oils found in the riiarmacopcuias : 

Oil oj Bitter Ahnojids^ which consists of benzaldehyde, with traces of hydro- 
cyanic acid, is completely soluble in 4 volumes of the salicylate solution diluted with 
2 volumes of water. 

Oil of Abmitlie.’—^hQ thujone (tanacetone) is readily dissolved; the insoluble 
residue should not exceed GO per cent. 

Oil of Anise (green). — This is nearly insoluble with the exception of traces of 
anisic aldehyde. 

Oil of Bergamot. — The author found 12 per cent, of soluble constituents by direct 
treatment, and 35 per cent, after saponification. 

Oil of Caje 2 )ut. — This is composed of cineol and hydrocarbons. A sample of 
undoubted purity yielded 53 per cent, of soluble products consisting of nearly pure 
cineol, whilst cumene was identified in the insoluble residue. 

Oil of Cinnamon (Ceylon).— This is completely soluble in the concentrated 
solution, but is only partially soluble in a mixture of 4 volumes of the reagent with 
volumes of water. The proportion of insoluble substances in an oil of good 
quality should not exceed 10 per cent. 

Oil of Cinnavion (China), — On diluting the concentrated solution by one-fourth, 
the cinnamyl acetate and hydrocarbons are liberated. Their proportion should not 
exceed 25 per cent. 

Oil of Caraway. — On treating this oil with a mixture of 4 volumes of the 
salicylate solution and 2 volumes of water, the portion dissolving consists of nearly 
pure carvol, whilst the insoluble part has the characteristics of limonene. The 
author has treated artificial mixtures of carvol and limonene in this manner, and has 
obtained results closely approximating to theory. Oil of caraway of good quality 
should contain at least 40 per cent, of soluble constituents. 

Oil of Cedar ^ being composed of hydrocarbons, such as oedrene and oadinene, is 
insoluble in the salicylate solution. 
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Oil of Coriander , — The reagent dissolves the free linalool ; the insoluble portion 
consists of limonene, pinene and linalylic esters. 

Oil of Cumin , — The salicylate solution removes the cuminic aldehyde. 

C. A. M. 


The Action of Formaldehyde on Proteids. C. Lepierre. {Bull, Soc, Chtm,^ 
1899, xxi., 729-738.) — The author has studied the action of formaldehyde on certain 
soluble proteid substances which do not coagulate on heating. From the results 
of his experiments he concludes that the action is one of dehydration and condensa- 
tion, with the fixation of one or more CH^j-grOups. 

He finds that proto albumoses (from muscle, fibrin, and egg albumin) are rendered 
completely insoluble, and the precipitate does not dissolve in hot water, in a 10 per 
cent, solution of sodium chloride (exclusion of hetero-albumoses), or in sodium 
carbonate solution. Deutero-albumoses are, in his opinion, not simple substances, 
but consist of a series of analogous bodies conveniently grouped together. Of these 
the inemljers of higher molecular weight — /.c., those approaching most nearly in 
composition to the proto-albumoses — become insoluble on treatment with formal- 
dehyde, whilst those of lower molecular weight, approaching the true peptones, are 
converted into proto-albumoses, and only after a long* continued action of the reagent 
are the latter transformed into insoluble derivatives. 

In like manner true peptones are said to be first converted into substances of a 
deutero-albumose nature, and these in turn into proto-albumoses. 

The precipitates obtained from these different proteids are insoluble in cold or 
boiling water, l)ut when heated for one or two hours in an autoclave at 110'" 0. are 
hydrated and rendered completely soluble, the solutions giving the characteristic 
reactions of the proteids from which the insoluble compounds were derived. 

Contrary to the experience of Trillat, the author has found that proteids rendered 
insoluble are not altogether indigestible, but are dissolved by normal gastric juice, 
although more slowly than the untreated proteids. 

With reference to the use of formaldehyde for the separation of gelatin from 
peptones in analytical work (Anaiast, xx., 41 and 247), it is stated that a certain 
amount of the peptones present are precipitated simultaneously with the gelatin, the 
proportion varying with the duration of the action of the formaldehyde and the nature 
of the peptones. C. A, M. 


Separation of the Products resulting from the Action of Pepsin on Albumin 
and other Proteids. J. Effront. {Chem, Zeit,, 1899, xxiii., 770 and 783.) — ^Tannin 
produces a precipitate in solutions of albumin, proteoses, or peptones ; an excess of 
the reagent redissolves the peptone precipitate. If a solution of fibrin is treated with 
pepsin, and if to the mixture a solution of tannin, prepared exactly as below, is 
added, the precipitate contains nitrogen (practically) in proportion to the amount of 
fibrin originally taken. If the reaction between the fibrin and the pepsin is allowed 
to proceed for increasing periods of time, the weight of the precipitate yielded by 
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ihe tasnic, and also the nitrogen in it, steadily diminishes, until, finally, no precipita- 
tion should take place. The precipitate from solutions of egg albumin with tannin 
contains constantly from 6*9 to 6*1 per cent, of nitrogen ; it consists of 37*5 per cent, 
of albumin and 62*5 per cent, of tannin ; extraction with water does not alter its 
composition ; dilute alcohol removes some of the tannin, till about 45 per cent, is 
left. By treatment with 80 per cent, spirit, a few drops of hydrochloric acid, and 
ether, the albumin may be recovered pure ; but the process is wasteful, and it is 
better to operate as follows : The precipitate is washed, dried between paper, 
suspended in water acidulated with a little hydrochloric acid, and dissolved by 
adding a sufficiency of absolute alcohol. Four or five volumes of water are intro- 
duced, followed by an excess of phosphotungstic acid. The new precipitate is 
collected, washed in dilute HCl, dried with paper, suspended in water, dissolved 
with ammonia, and thrown down with barium chloride. The filtrate is finally 
evaporated on the water-bath. A pure solution of albuminoids is thus produced, 
which, giving the xanthoprotein reaction, a precipitate with picric acid, and a 
deposit on saturation with 2 :inc or ammonium sulphate shows that the original 
tannin-albumin mixture contained the proteoses. The filtrate from the tannin- 
albumin precipitate contains the peptones, and may be precipitated with phospho- 
tungstic acid, whence treatment with barium chloride enables the peptones to be 
recovered pure. In their solution neither picric acid nor zinc or ammonium sulphate 
gives a precipitate ; therefore they have been isolated. 

To separate the various products of the peptonization of fibrin and albumin, two 
special reagents are needed. Tannin solution : 50 grammes of tannin are dissolved 
in 500 c.c. of water, 50 c.c. of normal sodium hydroxide are added, the mixture is 
diluted to 1 litre, and 15 c.c. of a 10 per cent, solution of tartaric acid are introduced. 
Phos2)}iot lings tic acid: A boiling 5 per cent, solution of sodium tungstate is boiled for 
1 hour with 10 per cent, by volume of ‘‘medicinar* phosphoric acid;* and when 
cool, 15 per cent, by volume of strong sulphuric acid is added. 

For analytical purposes, the original solution should contain between 5 and 10 
per cent, of albumin. 

(1) Total nitrogen is determined in 10 or 20 c.c. by the Kjeldahl process, slightly 
acidifying before evaporation to prevent loss of ammonia. 

(2) Total Albuminoids, — 5 or 10 c.c. of the solution are poured into 100 c.c. of 
the phosphotungstic acid. After twelve hours the precipitate is collected on a 
nitrogen-free paper, washed with semi-normal HCl, dried on the paper, and kjel- 
dahled. In calculation the factor 6*25 is employed. 

(3a) Syntonins, — From 20 or 40 c.c. of the solution, albumin is removed by 
coagulation under pressure. The liquid is neutralized with 1 : 10 sodium hydroxide ,* 
the precipitate brought on a small filter, washed with water, dried, and kjeldahled. 
More accurately, however (3b\ the solution, freed from albumin as before, is precipi- 
tated with phosphotungstic acid (a) as it is, (^) after the insoluble products of 
neutralization have been filtered oflP. The difference gives a means of calculating 
the syntonins. 

XT solution of phosphoric acid official in the Belgian Pharmacopoeia con taint 50 per cent, of 

WsP 04 , and has a specific gravity of 1*36 (Squire). — Abs. 
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(4) Proteoses , — 30 o.o. of the solution are freed from albumin and from syntonina 
with dilute soda ; the volume is made up to 33 no. and filtered. To 11 or 22 o.o. of 
the filtrate are added 150 o.o. of the tannin reagent ; after twelve hours the precipitate 
is collected on a nitrogen-free paper, washed five or six times with tannin, dried 
between paper, and kjeldahled. 

(5) Peptones , — The filtrate from the proteose precipitate is mixed with 100 c.o. 
of phosphotungstic acid, allowed to rest for one hour ; the precipitate is collected, 
washed with semi-normal HCl, dried between paper, and also kjeldahled. 

In a liquid where peptonization has not proceeded far, saturation with zinc or 
ammonium sulphate and precipitation with tannin give nearly the same amounts of 
proteoses. The further the digestiqn has gone, the greater the difierence between the 
yields, until, after seventy-two hours at 50^* C., one process gives 50 per cent., the 
other only 33 per cent., of proteoses as the proportion of albuminoids in a solution 
originally containing 5 per cent, of fibrin. This anomaly is not due to the presence 
of peptones in the tannin precipitate, but apparently to the fact that some albumoses 
are thrown down by the sulphates, others not. 

Phosphotungstic acid is a very untrustworthy reagent. If an almost unaltered 
fibrin solution, freed from albumin and syntonin, is kjeldahled, and if the phospho- 
tungstic precipitate is also kjeldahled, the two results agree completely. If, however, 
digestion has proceeded far, the total nitrogen of the liquid (prepared as before) is no 
longer reproduced in the phosphotungstic precipitate. Experiments seem to show 
that ** peptones " are bodies of two distinct kinds, some precipitable by the said acid, 
others not. The peptones themselves also appear to be attacked by pepsin. It 
follows that a determination of peptones from the difference between the total 
albuminoids and the syntonins plus proteoses does not always lead to correct 
figures, the error being the greater the longer the period of peptonization. There- 
fore, although tannin and sodium tartrate is a trustworthy reagent, and gives accurate 
results in the estimation of proteoses, the peptones can only be safely determined in 
fresh liquids ; and accordingly the author’s process, as a whole, is not satisfactory, 
if the original solution has been submitted to the action of pepsin for any considerable 
length of time F. H, L. 


The Use of Sozoiodol as a Reagent for Albuminous Substances in Urine. 
Q-. Guerin. {Journ, Pharm, Chim,, 1899, ix., 576.) — Sozoiodol, or di-iodo para- 
phenyl-sulphonic acid, is said to be a very sensitive reagent for abnormal albuminous 
substances in urine. On adding 10 to 15 drops of a 10 per cent, aqueous solution of 
this reagent to 8 or 10 c.c. of the filtered urine, a milky turbidity or white flocculent 
precipitate is produced in the presence of albuminous substances. 

Alkaline urates and uric acid give no reaction ; whilst albumoses, peptones, and 
the majority of alkaloids give a precipitate which is soluble on warming. On the 
other hand, nucleo-albumins give only a slight turbidity in the cold, but on heating 
become completely insoluble. 

As the reagent undergoes alteration in the light, it should be preserved in 
orange-coloured bottles. G. A. M. 
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TKe Detection of Aloapton In Urine. Q. Denig^s. {Bull, 8oc. Pharm. 
Bordeaux, June, 1899 ; through Ann, de Chim, anal, 1899, iv., 312, 813.)— A urine 
containing alcapton is characterized by its optical inactivity (in the absence of 
sugar), by reducing ammoniacal silver nitrate, and by changing its colour spontane- 
ously on exposure to the air. 

The latter reaction, which is due to oxidation, has been rendered more intense 
by the author by treating the urine with an oxidizing agent, such as ammonium 
persulphate, manganese peroxide, or lead peroxide. 

From 10 to 12 c.c. of the urine are mixed with 0*5 to 1*0 gramme of lead peroxide 
and 2 to 4 drops of a solution of sodium hydroxide, and the liquid filtered and shaken. 
In the absence of alcapton the filtrate remains yellow, but when that substance is 
present the colour varies from light to dark red. 

With manganese peroxide used in the same proportion, the colour of the filtrate 
approaches brown, and with ammonium persulphate, of which a greater quantity is 
required, there is a similar coloration. C. A. M. 


Analysis of Commercial Phenols. S. B. Schryver. {Joitrn, Soc, Chcni, Ind,, 
1899, xviii., 553.)— This process is based on the interaction of sodarnide and bodies 
containing a hydroxyl group, which takes place according to the typical reaction ; 

NaNH^ + C,H,OH - NaOC.H, + NH,. 

A 200 c.c. wide-necked flask is fitted with a separating funnel, the tube of which 
passes to the bottom of the vessel, and an inverted condenser connected at its upper 
end with an absorbing vessel, and thence with an aspirator. About 1 gramme of 
sodarnide is finely ground, washed two or three times with benzene by decantation, 
then introduced into the flask, and 50 or GO c.c. of benzene (free from thiophen) 
added. The mixture is heated on a water-bath in a current of dry air freed from 
carbon dioxide for some ten minutes till the last traces of an^inonia are expelled. 
About 20 c.c. of normal sulphuric acid are next placed in the receiver, and the phenol, 
dissolved in six times its weight of benzene, is brought into the funnel and allowed 
to drop into the flask. The funnel is rinsed with more benzene, and the current of 
air is maintained through the boiling liquid for one and a quarter hours. The excess 
of sulphuric acid is finally titrated with normal sodium carbonate and methyl orange. 
With phenol, cresol, and guaiacol (alone), the process gives correct results, provided 
(1) the apparatus and phenol are perfectly dry — sodarnide acts upon water — (2) suffi- 
cient benzene is employed to hold the sodium salt in solution, (3) the benzene is free 
from thiophen, and (4) air is aspirated for a sufficient length of time. Toluene or 
xylene may replace the benzene, but in that case a sand-bath must be used instead 
of the water-bath. 

The process is obviously not applicable to the determination of the relative 
proportions of more than two phenols ; but it has been tested on mixtures of 
phenol and cresol, on wood- tar guaiacol, which is a mixture of guaiacol and creosol, 
on thymol in oil of thyme, and on eugenol in oil of cloves. Calling the number of 
c.c. of standard acid that are necessary to neutralize the ammonia given off when 
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1 gramme of a phenol (either simple substance or mixture) is treated with an excess 
of sodamide under the experimental conditions the “ hydroxyl value ” — which in the 

case of pure phenol is 10*63, and in that of pure cresol is = ^ 

— a table may be prepared for converting the hydroxyl value obtained when a mixture 
of two known phenols is operated upon directly into the relative proportion between 
the two ingredients, and the results calculated in this manner from the analysis of 
materials of the above-mentioned composition appear to be fairly satisfactory. 

The method is equally available for determining the amount of water in any 
particular phenol, because the reaction between sodamide and water is analogous 
to that between the amide and a phenol. It also shows that fused sodium acetate 
is the best substance to remove the last traces of moisture from ordinary phenol 
The process has an advantage over methods involving the use of bromine or iodine, 
as the results are not affected by the presence of hydrocarbons, for which reason it 
should be useful for estimating phenols in a large number of essential oils, etc. 
Sodamide acts ui)on ketones, amines, etc. (Titherley, Jonrn. Cliem, Soc. Trans.^ 1897, 
460), but these bodies can be readily removed by various suitable reagents. 

F. H. L. 


A Critical Examination of the Methods of Quantitatively determining 
Salicylic Acid. W. Fresenius and L. Griinhut. {Zeit, anal, Chem,, 1899, 
xxxviii., 292-301.) — In their experiments on the extraction of salicylic acid by means 
of a solvent the authors dissolved 0*3017 gramme of pure sodium salicylate in 
30 c.c. of water, and after the addition of sufficient sulphuric acid to liberate the 
salicylic acid, shook out the solution with four successive portions (25 c.c.) of chloro- 
form. The united extracts were washed, evaporated at a low temperature, and the 
residue dried in the water-oven to constant weight. These amounts in percentages of 
the substance taken were : After 1 hour, 88*51 ; after 5 hours, 84*04 ; after 7 hours, 
83*87 ; and after 9i hours, 81*22. (Sodium salicylate contains theoretically 86*23 per 
cent, of salicylic acid). Thus, while the substance was still moist after 1 hour's 
drying, the results were too low when the drying was continued. From these results 
the authors conclude that it is impossible to obtain a constant weight in this wa3% 
and that only approximate determinations are possible. 

Attempts were made to avoid this loss by dissolving the residue in ether before 
placing it in the water-bath and then employing a lower temperature. But even in 
this way it was not possible to determine the point at which all the solvent was 
expelled without any evaporation of the salicylic acid. The results thus obtained 
when the residue was dried at 100* C. were : After 1 hour, 85*83 per cent. ; after 
2 hours, 80*76 per cent. 

As M. Saupe {Phann, Centf xxxi., 314) obtained good results by drying fatty 
adds on the top of the water-oven instead of within it, the same process was tried 
with the salicylic acid, but even after the treatment with ether the residue still had 
an odour of chloroform, and was considerably too high. 

In further experiments it was found that the drying could be effected with less 
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load yAxen a mixture of equal parts of ether and petroleum spirit was used in plaoe 
chloroform for the extraction of the salicylic acid, but that it was necessary to 
use the smallest possible quantity of solvent and to dry the residue on the top of the 
water-oven. 

An iodometric method of estimating salicylic acid has been based on the observa- 
tion of Messinger and Yortmann (Analyst, xvi., 75; Berichte, xxii., 2312, and xxiii., 
2753) that iodine acts upon phenols in alkaline solution, forming substitution products. 
In the case of salicylic acid the solution is heated to 50® to 60® C., and an excess of 
standard iodine solution added. On again warming the liquid to 50® to 60® C. a red 
precipitate is formed, which increases on acidifying with dilute sulphuric acid. When 
cold the liquid is diluted to a dehnite volume, and the residual iodine in an aliquot 
portion of the filtrate titrated with standard thiosulphate. 

The authors point out that in the first communication by Messinger and Vort- 
mann 4 atoms of iodine are said to take part in the reaction as in the equation, 

+ « - W<toOH + “I ■ 

whereas in their second paper they state that the calculation must be based on the 
assumption that 6 atoms of iodine act upon 1 of salicylic acid, whilst Yortmann, in 
his Anleit'ung zur Chem. Ayial. organ, Stoffe, gives the following explanation of the 
reaction : 

<^«^KcOONa + 3NaOH + 61 = + 3NaI + 311,0. 

The authors give the following results in illustration of their experience with 
this method, basing their calculations on the assumption that C atoms of iodine take 
part in the reaction : 
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C.C. 
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Sodium 

Hydroxide 
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C.C. 

Iodine 
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c.c. 

Acidified 

with 
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C.C. 
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diluted to 

C.C. 
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Filtrate ; 
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C.C. 

Thio- 

sulphate 
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c.c. 

Salicylic 

Acid 

found. 

Ter cent. 

1 ... 

30 

12*5 

125*20 

15-0 

i 250 

100 ' 

14 -so 

64-71 

2 ... 

25 

12*5 

126*71 

150 

i 250 

100 

16-30 

74-36 

3 ... 

20 

12*5 

125*08 

15-0 

! 250 

100 

19-60 

i 81-61 

4 ... 

20 

12*5 

125*02 

15-0 

1 250 

100 

33-89 

i 92-70 

5 ... 

20 

12*5 

100*00 1 

150 

I 250 

100 

24-30 j 

1 90-30 


In the first three determinations the amount of sodium salicylate used was 
1*0110 gramme dissolved in 100 c.c. ; in the last two 1*0094 gramme in 100 c.c. In 
the former 1 c.c. of the iodine solution contained 0 0123215 gramme of iodine, and in 
the latter 0*025600 gramme of iodine. 

From these results the authors conclude that this method cannot yet be relied 
upon to give even approximately correct results, and that the exact conditions under 
which it can be used as a quantitative method have yet to be determined. 

The bromine method proposed by Freyer {Chem, Zeit, xx., 820) has been found 
by them to be the most satisfactory of all the methods tried. This is based on the 
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faete that, on mixing a solution of salicylic acid with bromine-water in excess, a 
yel^jwish-white precipitate is formed, 

+ 8Br = C,HBr 3 - OBr -t- 4HBr + CO, ; 

arid that, on adding a solution of potassium iodide, not only does the excess of 
bromine liberate an equivalent amount of iodine^ but the tribromphenol bromide also 
reacts as in the equation : 

C«HBrH-OBr + 2KI = C.,HBr,-OK + KBr -f 21. 

Hence, in calculating the results, only 6 atoms of bromine correspond to one of 
salicylic acid. 

Freyer stated that an excess of about 100 per cent, of bromine was nectary, 
but the authors have proved that an excess of from 75 to 80 per cent, is suflBcient. 
They have tested the method with concentrated bromine solutions, using consider- 
able quantities of sodium salicylate, and have obtained as satisfactory results as 
Freyer himself. They give the following details of their method of working, in 
which, like Freyer and Koppeschaar, they used solutions of potassium bromate and 
bromide, and liberated the bromine by the addition of hydrochloric acid. The 
required quantity of the bromine salts solution is diluted with 300 c.c. of water, 
and decomposed with 30 c.c. of dilute hydrochloric acid (specific gravity 1*10). Into 
this mixture is introduced with continual stirring a solution of about 1 per cent, in 
strength of the substance under examination. A white precipitate is immediately 
formed, and, after this has been allowed to stand for about five minutes with 
occasional agitation, 30 to 40 c.c. of a 10 per cent, solution of potassium iodide are 
introduced and the separated iodine titrated with thiosulphate. 

In the most successful results the bromide solution contained 2*5 grammes of 
potassium bromate, and about 10 grammes of potassium bromide in a litre of water. 
Twenty -five c.c. of this solution corresponded with 25*49 c.c. of thiosulphate solution, 
and 1 c.c. of the latter to 0*01097505 gramme of iodine or 0*00199111 gramme of 
salicylic acid. 

The percentage of salicylic acid thus found in ^ the same sample of sodium 
salicylate as used before varied in four determinations from 86*21 to 86*43 per cent. 

This method is not applicable to the analysis of tabloids composed of starch and 
sodium salicyl&te. In such cases the substance should be dissolved in 90 per cent, 
alcohol, the solution brought to a definite volume, filtered from the undissolved starch, 
and an aliquot part of the filtrate used for the analysis. In a mixture of 90*91 
cent, of sodium salicylate and 9*09 per cent, of starch, the authors found in this wJ 
89*97 per cent, of the former. 

In the analysis of wines which contain sulphurous acid, aldehyde sulphurous 
acid, and other substances which act upon bromine, the best method of determining 
salioylic acid, when present, is to make the liquid alkaline, concentrate it, render it 
acid, and extract it with a mixture of ether and petroleum spirit. The extract thus 
obtained is shaken with alkaline water, which removes the salicylic acid, and this 
aqueous solution can then be used in the bromine method. 

As regards the colorimetric method of estimating salioylic acid by means of inns 
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dhlondA^the authors state that it can only be used when the amount of salicylic acid 
is less than 2 milligrammes. G. A. M. 


Electrolytic Recovery of Copper, Zinc, and Tin from Preserves. Hilger 
and L. Labaud. (Ghem, Zeit,, 1899, xxiii., 854.)— The organic matter of the sample 
is best destroyed by heating with sulphuric acid, as in the Kjeldahl-Halenke method ; 
but for the estimation of copper, treatment with 25 per cent, nitric acid is satisfactory. 
Zinc is deposited from an alkaline solution of its phosphate with a current of 0*2 to 
0*3 ampere at about 4 volts. Tin is preferably recovered from a solution of ammonium 
thiostannate, or it may be thrown down with sulphuretted hydrogen, the precipitate 
dissolved in ammonium sulphide, and the latter liquid electrolyzed. F. H. L. 


INORGANIC ANALYSIS. 

Separation and Determination of Arsenic and Antimony in Ores. O. C. 
Beck and H. Fisher. (School of Mims Quartcrhf, 1899, xx., 372.) — This article 
describes an investigation into the various methods proposed for estimating arsenic 
and antimony in ores, which was instituted to discover the quickest and most 
accurate process. For the determination of the arsenic, Pearce’s method — fusion of 
the ore with sodium carbonate and nitrate, precipitation of the arsenic with silver 
nitrate, and titration of the solution in nitric acid with standard ammonium thio- 
cyanate, using ferric alum as indicator — gives slightly low results. Evaporating the 
ore three times to dryness with fuming nitric acid before fusing it, as above, also 
showed loss of arsenic (probably) by volatilization. Fusing the ore similarly in a 
crucible coated with fused potassium nitrate gave correct result.s, but the process is 
too long. Fischer’s distillation method — decomposing the ore in hydrochloric acid 
and potassium chlorate, distilling the arsenic in presence of ferrous sulphate, and 
precipitating the distillate with sulphuretted hydrogen — is accurate, but too lengthy. 
Pattinson’s process — solution in hydrochloric acid and chlorate, reduction of the 
arsenic with stannous chloride, and precipitation with sulphuretted hydrogen — 
is accurate' and rapid, especially if the arsenious sulphide is titrated with iodine; 
weighing the sulphide is less satisfactory, owing to the free sulphur. For the 
determination of the antimony, sulphide processes come out too high; oxide 
processes too low, owing to mechanical loss when the sulphide is treated with nitric 
acid. Jannasch’s method of converting the sulphide into oxide is better, but takes 
much time, and introduces a large amount of sulphur which must all be oxidized 
before ignition. Weller’s process — fusion of the ore (according to Rose) with sodium 
hydroxide, solution of the sodium hydrogen metantimoniate in hydrochloric acid and 
chlorate, precipitation with sulphuretted hydrogen, re-solution of the sulphide as 
before, addition of potassium iodide, and titration of the excess with thiosulphate 
and starch — and Mohr’s method — reduction of the antimonic chloride, prepared, as 
in Weller’s process, with sulphurous acid, and titration with decinormal iodine in 
presence of sodium tartrate and sodium bicarbonate — gave figures which agreed 
closely one with another. p. H. L. 
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Separation of Gold from Metals oontaining Platinum. E. Jriwosnik. 

{Oesterr. Zeits. Berg, u, Hilttenw,, 1899, xlvii., 356; through CJiem, Zeit, 1899, 
283.) — The sample is reduced to filings, and digested with nitric acid (specific gravity, 
1*199) as long as silver is dissolved. The liquid is poured off, the metal washed, and 
an aqua regia composed of 100 c.c. of strong hydrochloric acid, 43 c.c. of strong 
nitric acid« and 148 c.c. of water (which hardly attacks platinum) is added. When 
the surface is coated with silver chloride the acid is run off, and the deposit dissolved 
in weak ammonia. Six alternations between the acid and the ammonia leave pure 
platinum behind. The gold solutions are evaporated with hydrochloric acid till the 
chloride crystallizes ; it is then dissolved in water, and the platinum thrown down 
with ammonium chloride. The gold is finally precipitated with ferrous sulphate, etc. 

True alloys of gold, silver, copper, and platinum are first fused with three times 
their weight of lead, or preferably zinc. The melt is granulated in water, digested 
with sulphuric acid, and further treated as already described. F. H. L. 


Separation of Copper from Tellurium. P. Stolba. (Casopis pro pmmysl 
cJiemicky, 1899, ix., 11; through CJieni, Zeit, Bep,, 1899, 233.) — The author’s process 
depends on the fact that invert sugar precipitates the copper from an alkaline solu- 
tion of copper below 100“ C., whereas tellurium is only thrown down on boiling. 

F. H. L. 

Separation of Iron from Chromium, Zirconium, and Beryllium by Volatili- 
zation. P. S. Havens and A. P. Way. {Zeits. amrg, Chem., 1899, xxL, 389.) — 
Gooch and Havens have recently shown that from a mixture of ferric oxide and 
alumina the iron may be completely volatilized as ferric chloride by treatment with 
a current of hydrochloric acid gas containing free chlorine at a temperature of 180“ C. 
(Analyst, 1899, xxiv,, 307). The same process is available for separating iron from 
any of the metals mentioned in the title. In order to avoid danger of mechanical 
losses, the operation is best conducted at not exceeding 200“ G., at which temperature 
01 gramme of iron may be driven off in one hour, but the heat may be raised for a few 
minutes at the end of the process to remove the last traces of iron. The gaseous mix- 
ture is conveniently prepared by allowing sulphuric acid to drop into strong aqueous 
hydrochloric acid containing common salt and a little manganese dioxide. F. H. L. 


Volumetric Estimation of Manganese in Permanganates by means of 
Arsenious Acid. C. Reiohard. (Chem. Zeit., 1899, xxiii., 801.) — This process 
depends on the fact that permanganates are reduced by an alkaline solution of 
arsenious acid in the cold, or by a neutral solution of the same reagent at about 50“ C. 
The reaction proceeds according to the equation : 

4 KMn 04 -I- fiASjOj = + 2X^0 + 4MnO. 

The method possesses a double advantage : as arsenious acid can be obtained in a 
state of chemical purity, it serves as a means of standardizing permanganate solu- 
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tions, and the precipitated oxide can be treated gravimetrioally to serve as a check on 
the titration. The liquid containing the permanganate to be analysed is mixed with an 
excess of standard solution of arsenious acid, heated till the manganous hydroxide falls, 
and then filtered; the precipitate is washed, the filtrate neutralized with hydrochloric 
acid, sodium bicarbonate is added, and the whole is titrated with iodine and starch. 
It is not even necessary to filter off the precipitate, for the manganous hydroxide can 
be dissolved in sulphuric acid immediately it is reduced, and the liquid titrated with 
a permanganate solution which has been previously standardized on arsenious acid 
in the presence of sulphuric acid. The examples quoted are satisfactory. 

F. H. L. 

Qas- Volumetric Estimation of Nitric Oxide. O. v. Knorre and K. Arndt. 
(Ber., 1899, xxxii., 2136.) — When nitric oxide and hydrogen are led over red-hot 
palladium-asbestos, two reactions take place : 

(a) 2NO + 2NH3 + 2H2O (2 vols. + 5 vols. ~ 0 vol. -f 0 vol.) 

(b) 2N0 + 2H2== Ng +2II2O (2 vols. + 2 vols. — 2 vols. + 0 vol.) 

The former does not take place quantitatively ; therefore the amount of ammonia, 
or the contraction in volume, is not under control. But if the gases are passed 
slowly through Drehschmidt’s platinum capillary tube 1888, xxi., 3245), heated 

to bright redness, any ammonia which may be produced is instantly decomposed, 
and the total reaction proceeds according to b. Similarly, nitrous oxide and hydrogen 
react as follows : 

NgO + Hg = Ng -f HgO (1 vol. + 1 vol. 1 vol. 4* 0 vol.) 

The composition of a mixture containing x c.c. of nitric oxide and y c.c. of nitrous 
oxide can therefore be calculated thus : 

X ■¥ y \ 

1'6 X + y C (contraction) 
whence x 2 (C - V) 

The process may be checked by measuring the hydrogen required or the nitrogen 
produced, so that gases composed of NO -h NgO -f N, NO -f N, N.^O + N, N./) + O, etc., 
are all amenable to treatment. F. H. L. 

Estimation of Sulphuric Acid in Presence of Iron. Q, Bunge. (Zeits, 
anorg\ Chein.^ 1899, xxi., 194.) — This article is mainly polemical, being a second 
reply to Kiister and Thiel, and a discussion of the opinions advanced by those 
authors, by Herting, and by Meineke (c/. Analyst, 1899, xxiv., 137, 164 ; Zeits. anal . 
Chem., XXX vi., 209). Lunge observes that he has never recommended his process for 
the analysis of burnt pyrites ; it was devised for the valuation of the raw ore only. 
He also makes the point that in Kiister and Thiel’s method it is difficult to tell when 
the proper amount of barium chloride has been added, because the suspended ferric 
hydroxide renders the liquid opaque ; moreover, a complete extraction of the hydroxide 
from the barium sulphate is more troublesome and lengthy than represented by those 
authors. 

In order to determine the relative merits of the different processes when 
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applied to burnt pyrites, the whole question has been reinvestigated by Lunge*t 
assistant Bebie, who has obtained the results shown in the annexed tahle. The 
methods employed were: (A) the original Watson-Lunge process {ZeiL angew* Chem., 
1892, 449) ; (B) Meineke’s process of attacking the material with sodium carbonate 
and potassium chlorate, precipitating the sulphur with barium ; (C) solution in aqua 
regia, followed by^ Lunge’s ammonia method ; (D) solution in aqua regia, followed 
by Kiister and Thiel’s plan ; and (B) solution in aqua regia, and reduction of the 
ferric chloride with zinc (Meineke). 


Proceaa. 

I. 

II. 

IIJ. 

Mean. 

Time occnpied. 

A 

1-98 

2-03 

1*88 

1*96 

hours 

B 

1-98 

200 

201 

2-00 

8 or 9 hours 

C 

1-94 

1-96 * 

1*92 

1*94 

tt tt 

D 

1-92 

1-97 

1*95 

1*94 

ft tt 

E 

1-90 

1-93 

1*92 

1*92 

6 hours 


F. H. L. 

[Lunge does not refer to Heidenreich’s note (Analyst, 1899, xxiv., 193) ; but 
Meineke’s process (E above) appears to be identical therewith, except that the former 
author has written of raw pyrites, while Meineke dealt with the burnt substance. 
(See also following abstract.) — Abs.] 

A Review of the Methods for Estimating Sulphur in Iron, Pyrites, Slags, 
Coal, Coke, Asphalt, Caoutchouc, and Gas-purifying Material. O. Herting. 
(Chem, Zeit,, 1899, xxiii., 768.) — It is already well known that processes for deter- 
mining sulphur in iron which depend on treatment with acids and absorption of the 
sulphuretted hydrogen are incorrect, for part of the sulphur is evolved as an organic 
compound (methylic sulphide), and this portion is not oxidized by bromine and 
hydrochloric acid or by hydrogen peroxide. Phillips, however, has proved that 
ignition in presence of hydrogen and carbon dioxide is quite efiicient to convert the 
organic sulphur into sulphuretted hydrogen ; and, based on this observation, 
Catnpredon has proposed absorbing the products of combustion in zinc acetate 
acidified with acetic acid, titrating the zinc sulphide with normal iodine and 
thiosulphate; while Schulte prefers to use acid cadmium acetate, converting the 
cadmium sulphide into copper sulphide, and weighing the latter in the form of oxide. 
Both methods are satisfactory ; Campredon’s is ^mewhat quicker in operation. For 
the determination of total sulphur in i»*on, Bls^ has described a process (Analyst, 
1897, xxii., 279) which is very suitable for occAional employment, and where great 
rapidity is not essential. For routine purposea^he author is engaged in elaborating 
a colorimetric method with cadmium in Wiborfc’s apparatus, details of which will 
follow. It is not possible by carrying out tbe^L absorption processes without the 
intermediate combustion tube, and calculating the sulphuretted hydrogen so 
evolved, to ascertain the amount of ‘‘organic sulphuV” in iron. Schulte^s results 
have shown that the proportion of “organic sulphur” varies within very wide 
limits even in the same grades of metal. 

To determine sulphur in raw pyrites Lunge's process is quite properly employed. 
Kiister and Thiel's modification (Analyst, 1899, xxiv., 137), according to Herting, is 
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warthy of notice.” For practical purposes the plan outlined in Heidenraich’s pre- 
liminary note (Analyst, 1899, xxiv., 193) is more serviceable ; but the beaker should 
be kept well covered and in the dark while the barium sulphate is settling. The 
method has been improved by Lehnardt, who adopts stannous chloride instead of 
metallic zinc as the reducing agent, thus saving considerable time. For burnt pyrites 
fusion processes with alkali carbonates and nitre are the best. Slags from the puddling 
furnace should be treated like iron ores ; blast-furnace slags by solution in bromine 
and hydrochloric acid. In the latter case the silica should be removed and the 
sulphuric acid precipitated directly, for the percentage of iron in such materials is 
generally low. The sulphur in blast-furnace slags may be estimated volumetrically 
by rubbing down 0*5 gramme in an agate mortar, adding 150 c.c. of warm water and 
a little starch, then introducing an excess of decinormal iodine and 20 c.c. of 
hydrochloric acid, agitating for one minute, and titrating with thiosulphate. 

For coal, coke, and asphalt Eschka’s process as improved by Ilundeshagen is 
the most suitable, the absorbing material being magnesium oxide mixed with equal 
parts of sodium and potassium carbonate, or with potassium carbonate only. For 
indiarubber Unger’s method is to be recommended : 0*5 gramme in very small pieces 
is carefully ignited with 12 grammes of copper oxide and 2 grammes of sodium 
carbonate. The melt is taken up in aqua regia, evaporated to remove the antimony, 
filtered and precipitated with barium chloride ; the barium sulphate is fused with 
sodium carbonate, and the sulphuric acid thrown down a second time. 

Estimation of sulphur in spent oxide by extraction with carbon disulphide yields 
results which are too high owing to the presence of tar, etc. The substance should 
be dried at Tfi"* C., for six hours, ground till it will pass through a sieve of 400 meshes 
per square centimetre, then exposed to air for one hour. One gramme is next 
extracted with carbon disulphide, and the dried extract is oxidized with 25 c.c. of 
warm 1*19 hydrochloric acid and a few crystals of potassium chlorate ; the excess of 
chlorine is driven off, and the sulphuric acid determined as usual. F. H. Jj. 


Determination of Oxygen in Water. P. Zetsohe. {ZeiL fiir Untersicch. dcr 
Nahr, und Genussmittel, ii., 696, 697.) — The author has had considerable experience 
with Winkler's method for the open-air determination of oxygen in water, and 
regards it as the most practicable of any method devised for the purpose. His mode 
of working is as follows : 

Apparatus and Chemicals liequired, — (a) A number of glass-stoppered flasks 
(according to the number of samples to be taken), measuring from 250 to 300 c.c. 
capacity, and each containing ten to fifteen small porcelain Imlls. (b) A saturated 
solution of manganous sulphate (say 50 c.c.). (c) A solution containing 48 grammes 
of sodium hydrate and 15 grammes of potassium iodide in 100 c.c. of water, 
(d) 500 c.c. of concentrated hydrochloric acid, (e) Three pipettes, to deliver 1, 2, 
and 5 c.c. respectively. The capacity of each of the flasks must be accurately deter- 
mined after the introduction of the balls. 

Procedtire, — The flasks are filled to' overflowing with the water to be examined, 
and 1 C.C. of the manganous sulphate solution and 2 c.c. of the alkaline potassium 
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iodide solution are run in to the bottom of each by means of pipettes. The flasks are 
then closed and briskly shaken, the movement of the bails insuring complete mixing. 
When the brown precipitate produced has settled, the flasks are opened and 6 o.c. of 
hydrochloric acid run in (also to the bottom of the flasks). The flasks are then 
closed and again shaken, and as soon as the precipitate in each has dissolved, the 
liquid is transferred to a beaker, and the liberated iodine titrated with sodium 
thiosulphate solution. In calculating the results, allowance must of course be made 
for the 3 c.c. of reagents added. H, H. B. S. 


The Cleaning of Crucibles. F. Wirthle. {Chem. Zeit,, 1899, xxiii., 803.)— 
Platinum crucibles in which vegetable substances have been incinerated are far more 
easily cleansed by melting borax in them than by the use of the favourite potassium 
bisulphate. Porcelain crucibles soiled with silver chloride, lead sulphate, stannic 
oxide, etc., are readily cleansed by filling them with acid and adding a fragment of 
zinc ; after a short time the reduced metals can be completely removed. The author 
suggests that this electrolytic method of decomposing insoluble precipitates should 
perhaps be quicker in qualitative analysis than the usual plan of fusing them with 
various fluxes. y. H. L. 


REVIEW, 

The Chemistby of Essential Oils and Abtificial Pebkumbb. By Ebnebt J. 

Parry. London : Scott, Greenwood and Co. Price 128. (>d. net. 

Owing to the vigorous manner in which the study of the essential oils has been 
prosecuted during recent years, and to the enormous number of valuable, and in 
many cases brilliant, researches which have during that short period been brought to 
a successful conclusion, we have fully arrived at the point at which the services of 
a painstaking and careful gleaner become extremely desirable, and this service 
Mr. Parry has rendered in compiling and issuing to the world the volume under 
review. 

Seeing that no work covering similar ground exists in the English tongue, 
British chemists will be quite ready to confirm the author in his belief that its 
appearance demands no apology. 

Chapter II. deals with the properties of those compounds which are found in 
essential oils, but does not treat the subject as exhaustively as one could have 
wfshed, seeing that a work of this character must necessarily appeal rather to the 
chemical specialist than to the general chemist. It is with the analytical portion 
of the book that I am now chiefly concerned, but I may remark in passing that 
cymene is para>methyl-iso-propyl>benzene, and not the normal propyl compound, 
and that thymol and carvacrol are likewise iso-propyl derivatives. Further, I do 
not notice any reference to the open chain hydro-carbons which have been found in 
some oils, and which are of considerable interest. 

When one remembers the very large trade interests involved, and the ease with 
which the sophistication of valuable oils could until quite recently (and in some oases 
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caa 8till) be practised, the need of analytical processes capable of detectingi and so 
of preventing, these sophistications becomes at once apparent. 

Moreover, it has to be borne in mind that most essential oils vary in composition 
within certain limits, and that the most variable constituent is often that upon which 
the value of the oil chiefly depends. 

Analytical processes are therefore necessary for the evaluation of these oils as 
well as for the detection of adulteration. 

Mr. Parry has devoted one chapter to a discussion of certain methods, which 
are generally applicable to essential oils, dealing with the processes for the estimation 
of certain special constituents in later sections of the book, an arrangement which 
certainly makes for convenience. 

In the general section some details in regard to the determinations of specific 
gravities are given, the use of a bottle being recommended for this purpose, a 
sprengel tube being only employed when the volume of oil at the analyst's disposal 
is too small for the former method. But surely it is in the case of liquids, like the 
majority of essential oils, having high co-efficients of expansion and great mobility, 
that the superiority of the sprengel tube over the bottle is so evident. We are next 
treated to the inevitable dissertation on the polarimeter, its construction and use. 
Both these matters might well have been omitted, seeing that every chemist 
concerned in the analytical examination of essential oils might well be supposed to 
be conversant with them. On the other hand, many analysts would doubtless have 
welcomed some information in regard to the simplest and most convenient apparatus 
for distillation under reduced pressure. It is the process which has to bo carried 
out prior to the scientiflc investigation of practically all essential oils, and one that 
can often be resorted to with great advantage in their analytical examination. A 
few hints in regard to forms of receivers, distillation in an atmosphere of carbonic 
acid gas, and other points, might have been of service to many chemists. In this 
section no mention is made of the ** methyl number," a useful determination in some 
cases. 

The special analytical processes are clearly and carefully described, and the 
book will undoubtedly prove of considerable value to all chemists who are engaged 
in the examination of these oils. 

Mr. Parry has evidently spared no pains in selecting from the enormous masses 
of recorded results those to which the greatest amount of probability attaches, and 
he has given numerous references to the original papers when they are likely to be 
of value to the reader. The book is well printed, and possesses a good index. 

In many places, however, the wording is a little loose. One would like to kndw 
for example what is meant by the expression excretionary functions " as applied to 
essential oils. Presumably it should refer to the cell. The words “under reduced 
pressure” should be substituted for “in vacuo,’' in speaking of distillation, and 
“ rotatory " for “ rotary.” 

There are many little blemishes of a literary character wliich, whilst in no way 
detracting from the real value of the book, yet tend to diminish the pleasure with 
which one reads it. These would doubtless disappear in a future editiom 

A. e.p. 
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OBITUARY NOTICE. 

THE LATE MR, GEORGE JARMAIN. 

We regret to have to chronicle the death, at the age of seventy-three years, of an 
old member of our Society, Mr. G. Jarmain, F.I.C., F.C.S., which took place at 
Huddersfield on January 16. Mr. Jarmain held the post of Public Analyst to the 
Huddersfield Corporation since the institution of that office. He was a native of 
York, and received his education at the Training College there. He first adopted 
the scholastic profession, but relinquished it for the study, and subsequently for the 
practice, of chemistry. He lectured at the Huddersfield Technical College for about 
forty years, resigning his post there only five or six years ago. His name is associated 
with several elementary works on chemistry, including his well-known and, for 
beginners, valuable little book on ** Qualitative Analysis.’ 


PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The annual general meeting of the Society was held on Wednesday, January 24, in 
the Chemical Society’s Rooms, Burlington House. The President (Mr. W! W. 
Fisher, M.A.) occupied the chair. 

The minutes of the previous meeting were read and confirmed 
A certificate of proposal for election to membership in favour of Mr, B. W. J. 
Warren, A.I.C., was read for the second time ; and certificates in favour of Messrs. 
Norman Parr Booth, assistant to Mr. Wm. Chattaway, Apothecaries’ Hall, London ; 
John Macallan, A.R.C.S.I., F,I.C., chief assistant to Sir Charles A. Cameron, Municipal 
Buildings, Dublin ; and C. T. Tyrer, Works Manager and Analytical Chemist, Stirling 
Chemical Works, Stratford, were read for the first time. 

Messrs. J. A. Foster, J. B. P. Harrison and D. Lloyd Howard were elected 
members of the Society. 

(Mr. E. W. Voelcker), in presenting the accounts of the 
18^^ l^ast year, said that the balance of receipts over expenditure during 

less than had been the case in the previous year. In 1898 he 
only one exception, in collecting all the subscriptions that 
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were due, including nine outstanding from earlier yeara Of the 1899 subsoriptions 
nine remained in arrear at the end of the year, while there had only been one 
outstanding subscription to collect, and the balance of income for 1899 had been 
affected accordingly. The expenditure during the year had been carefully kept down. 
The cost of the Analyst was slightly less than in the previous years. The expensea 
of meetings were somewhat higher, owing to the fact that one more general meeting 
and three more council meetings had been held. In petty disbursements, postage, 
and expenses of a similar class, a considerable saving was shown, while in the case 
of printing and stationery there was an increase of about £8. A somewhat unusual 
item of expenditure appeared, namely, law charges, which had been incurred for 
the benefit of a member whose interests had been in danger of being prejudicially 
affected by the action of a certain County Council. In the early part of 1899 the 
Society’s investments had been increased by the purchase of £100 2^ per cent, 
annuities. The securities held by the Society comprised £300 Consols and £200 2^ 
per cent, annuities, as against only £150 Consols at the end of 1894, an increase 
which, made as it had been in the short space of five years, might be regarded with 
considerable satisfaction. 

On the motion of Mr. G. Embbky, seconded by Mr. P. A. E. Bichardb, the 
accounts were unanimously adopted. 

Votes of thanks to the Hon. Treasurer and Auditors were unanimously passed. 

The President then delivered his annual address. 

A vote of thanks to the President for his address was proposed by Mr. Hbhnbr, 
with the request that he would allow it to be published. This was seconded by 
Dr. Dybb, and carried unanimously. 

The President, having responded, announced that the list of ofiBcers and 
members of Council nominated for the ensuing year had been without any exception 
accepted, and expressed his thanks to the Society for again placing him in the 
position of President. He felt that in that position he owed a great deal to the 
officers of the Society, and especially to the Hon. Secretaries as well as to the senior 
members of the Council. 

A vote of thanks was unanimously passed to the President and Council of the 
Chemical Society for permission to use their rooms during the past year. 
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OFblCBBS AND MEMBBB8 OP COUNCIL FOB 1900. 

President, — W. W. Fisher, M. A. 

PaaUPresidents, — M. A. Adams, F.B.C.S., Alfred H. Allen, Sir Ghas. A. Cameron, 
C.B., M.D., F.B.C.S., A. Dupr6, Ph.D., F.B.S., Bernard Dyer, D.Sc., Otto Hehner, 
Alfr^ Hill, M,D., J. Muter, M.A., Ph.D., Thos. Stevenson. M.D., F.B.C.P. 
Vice-Presidents. — Charles E. ('assal, B. W. T. Jones, S. Bideal, D.Sc. 

Hon. Treasurer. — E. W. Voelcker, A.B.S.M. 

Hon. Secretaries. — E. J. Bevan, Alfred C. Chapman. 

OthefT Members of Council. — L. Archbutt, A. Ashby, M.B., F.B.C.S., G. Embrey, 
J. H. B. Jenkins, Arthur E. Ling, C. A. Mitchell, B.A., James Nimmo, Thomas A, 
Pooley, RSc., P. A. E. Richards, H. Droop Richmond, R. T. Thomson, Rowland 
Williams. 

ANNUAL DINNER OF THE SOCIETY OF PUBLIC ANALYSTS. 

The annual dinner was held at the Criterion Restaurant after the annual meeting, 
under the chairmanship of the President (Mr. W. W. Fisher, M.A.). There were 
present over seventy members and guests, among the latter being Mr. B. T. Prowse, 
C.B., Secretary H.M. Customs Establishment; Prof. T. E. Thorpe, F.R.S., President 
of the Chemical Society; Dr. Thos. Stevenson, F.B.C.P., President of the Institute 
of Chemistry ; Dr. Stocker, Master of the Society of Apothecaries ; Mr. W. Martin- 
dale, President of the Pharmaceutical Society; Mr. F. M. Mercer, Master of the 
Wheelwrights’ Company; Mr. C. E. Groves, F.R.S. ; Prof. Frank Clowes, D.Sc.; 
Dr. Henry E. Armstrong, F.RS. ; Dr. F. D. Chattaway ; Mr. E. Rigg, M.A. ; 
Mr. Edward Holmes; Mr. E. M. Holmes, F.L.S. ; Mr. W. J. Fisher; Mr. W. P. 
Squire ; and Mr, Aubrey W. Rake. 

The following toasts were proposed: ‘‘The Queen,” by the President; “The 
Navy, Army and Reserve Forces,” by the President, responded to by Major Cassal ; 
** The Institute of Chemistry,” by Mr. Otto Hehner, responded to by Dr. Stevenson ; 
“ Kindred Societies,” by Dr. Armstrong, responded to by Prof. Thorpe ; “ The Society 
of Public Analysts,” by Prof. Frank Clowes, responded to by the President ; “ The 
Guests,” by Dr. Bernard Dyer, and responded to by Mr. R. T. Prowse, C.B. 


ON THE DETERMINATION OF THE IODINE VALUE. 

By Dr. J. J. A. Wus. 

(Head at tlie Meeting, December 6, 1899.) 

I BEAD with great pleasure the paper by Dr. Lewkowitsch on this subject recorded 
in the Analyst, p. 257, and am desirous of making the following observations on the 
fjubject-matter of it : 

I. Iodine Vakm fou'ud for Ally I Alcohol . — I fully agree with Dr, Lewkowitsch 
that allyl alcohol is not a substance specially suitable for deciding the respective 
values of the different methods for determining iodine values. The nqridity with 
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whioh the addition process takes place in allyl alcohol being less than that of the oil 
which has the smallest rapidity (linseed-oil), allyl alcohol demands a greater additive 
force on the part of the liquid than is necessary in its ordinary application. 

Prom some experiments published in my first paper (Zeits.f. Anal Ghem,, 1898, 
277), Dr. Lewkowitsch calculates for allyl alcohol the iodine value 392. These 
experiments are, however, unsuitable for this purj^ose. The whole series was made 
merely with a view to determining the splitting off of acid from the lOhaddition 
product, and in order to have this splitting-^off process as uncomplicated as possible, 
and not affected by the formation of acid which always takes place when a Hubl 
solution is allowed to stand for any length of time, the duration of the reaction was 
kept very short (quarter to half- an -hour). The iodine values calculated from these 
experiments are therefore much too low, particularly for substances such as allyl 
alcohol, linseed oil, or cholesterol, which possess a small rapidity of addition. 

Dr. Lewkowitsch obtained with ICl-acetic acid liquid for a sample of allyl 
alcohol iodine values of 419-420, and with the Hubl method 421-422, whereas I found 
with the same sample with ICl-acetic acid liquid 429, and for another sample by 
Hiibrs method 425. The difference between the results obtained with the same 
method depends, as is evident from a letter I received from Dr. Lewkowitsch, upon 
a different method of working, having a different excess of iodine present. T 
always used an excess of about 75 per cent, of the quantity originally added, whereas 
Dr. Lewkowitsch writes that he also in every case employed an excess of 75 per 
cent., and in most cases considerably more, approximating to 100 per cent. 
It is evident that this can only have been 75 to 100 per cent, of the quantity of 
halogen absorbed, /.c., only 43 to 50 per cent, of the quantity originally added. It 
is, therefore, not at all a matter of surprise that Dr. Lewkowitsch obtained lower 
iodine values than mine. 

II. Effect of Time on the ICl-acetic Acid Liquid. — Dr. Lewkowitsch finds that a 
solution of iodine chloride in 95 per cent, acetic acid is mu(;h more liable to alteration 
(decrease) than a solution in an acid of 99 per cent. When the acid is pure and 
especially free from oxidizable matters, there is, theoretically, no possibility of any 
decrease. Dr. Lewkowitsch found that a solution in 95 per cent, acid, after sixty-four 
hours, had decreased 4 per cent, of its value ; whereas I had stated {Berichte d. 
deutsch. Cheni. Ges., xxxi., 750) the decrease to be 0 3 per cent, in ninety-six hours. 
I can find no other explanation for this difference than the assumption that 
Dr. Lewkowitsch’s 95 per cent, acid was not so pure as mine. 

III, In the third place, Dr. Lewkowitsch writes that the iodine deterxninations 
made with Hiibl solution lead to correct results provided that the Hiibl method is 
applied in a proper manner, and further on he says that the solution should not be 
allowed to act longer than six or seven hours on the fat under examination. I must 
add here that this limitation to seven horns only bears reference to those cases in 
which, in the first place, fresh (e.g,, sixteen-hours-old) iodine solution is used; and, 
secondly, where an excess of a^ut 76 per cent, of the added iodine is employed. 
When treating oils of a high iodine value (e.$r., linseed oil) with a Hiibl solution that 
is not fairly fresh, say about five days old, twenty-four hours are required. 

It is clear that what I call a proper application of the Hiibl method is but little 
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different from the usual one carried out in the case of oils with a low iodine vulue ; 
whereas in the case of oils with a high iodine value the difference is greater, 

I was therefore convinced that the iodine value of linseed*oil especially required 
a revision, and I made one (Bevue ii, d. Fett- und Oelindustrie^ 1899, 29). This paper 
not having appeared in the Analyst in abstract form, I give a short account of it. 

I determined the iodine values of eighty-six samples of guaranteed pure linseed- 
oil, all from seeds of known origin ; sixty-nine were pressed from unmixed seeds, and. 


seventeen from mixed. The results were as follows : 

Iodine V^alues. 

Dutch linseed oils 

.. ^ From 191*5 to 201*8 

North Russian (Baltic) oils . 

,. 192*1 ,, 200 0 (onlv one had a value 188-5) 

South Russian oils 

176*3 1863 

Indian oils 

182-2 187*5 

La Plata oils . . . 

174*7 182*7 

North American oils 

177*8 188*5 


The more rapidly-drying varieties (Dutch and North Russian), which are only used 
for paints and varnishes, have higher iodine values than those used solely for soap- 
making. I also determined the 8i>ecific gravity at 15“ C. of twenty-four of these 
samples, and found the following relation between this constant and the iodine 
value : 



Iodine Values. 

•Spwiific Gravity. 

One sample 

Higher than 200 ... 

... 0-9352 

Mean of four samples . . . 

... Between 195 0 and 200*1 ... 

... 0-9339 

n i> M • • • 

190*0 „ 195*1 ... 

... 0-9329 

> » »» » » • • • 

185*0 ,, 190*1 ... 

... 0-9322 

„ six 

180-0 „ 185*1 ... 

... 0-9317 

„ five „ 

Lower than 1801 

... 0-9310 


Disccssiok. 

Dr. Lewkowitsch said that although Dr. Wijs and himself were more or less in 
agreement on this subject, there were one or two points raised in the paper which 
seemed to require correcting or amplifying. He was very glad that after all Dr. Wijs 
agreed with him in thinking that allyl alcohol was not a suitable substance to decide 
the question at issue. It had, in fact, been introduced by a third party, and it was 
this that had led him (the speaker) to calculate, from one of Dr. Wijs’ former papers, 
the number 392. He quite accepted the author’s remarks on this point. Dr. Wijs 
thought that he could explain the divergence in the iodine numbers of the same 
sample of allyl alcohol examined by both (viz. : Wijs, 426 ; Lewkowitsch, 420), by 
the fact that different excesses of the reagent had been used. There was, indeed, 
some misunderstanding as to the excess to be employed. Dr. Wijs considered that if 
from 100 parts of iodine added 25 were absorbed, an excess of 75 per cent, was used, 
whereas he (the speaker) should call that an excess of 300 per cent. However, he 
had started a number of experiments for the purpose of settling this point. The 
following figures showed that the variations between diffe»-ent observations were 
sometimes greater than those due to differences of excess, and it would seem that it 
did not really much matter whether one worked with an excess — in Wijs* sense— of 
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76 per oest. or 43 per cent, (or, as he wonld call it, 300 per oeot. lOG per eeiii. 
respeotively) : 

fixoeM of lodime 


Substaoce. 
Allyl alcohol 

»> »f 

ft ft 

Linseed oil 

ft tt 

ft ff 

ft ft 

Candle-nut oil 


Oleic acid 

»» i> 

tf ft 

ff ft 


Iodine Value. 


in W/s aense. in L/a senee. 

Per oent. Per oent. 


... 413-2 

. 73-7 

281-2 

... 416-0 

62-8 

89-3 

... 416-0 

52-8 

89-8 

... 179-8 

77-6 

347 

... 180 9 

76-0 

315 

... 179-3 

57*2 

133 

... 178-6 

52-6 

110 

... 163-4 

73-6 

278 

... 163-4 

72-99 

270-3 

... 162-1 

53-4 

115-0 

... 169-1 

49-5 

97-9 

... 163-9 

77-5 

308-9 

.. 163 9 

77-5 

308-9 

... 162-1 

51-6 

1066 

... 162-1 

51-6 

106-8 

... 82-9 

76-1 

319-9 

... 83-26 

73 9 

283-2 

... 82-81 

52-7 

115-5 

82-82 

500 

100-4 


As a rule, the excess he used was not calculated beforehand, but left more or less 
to chance, and varied generally between, say, 100 per cent, and 150 per cent, (in his 
own sense). But even making the largest possible allowance, the difference of about 
1 per cent, in the value of allyl alcohol did not explain the difference of Dr. Wijs* own 
figures for allyl alcohol. He thought, therefore, that the matter might fairly be 
allowed to drop there, accepting the conclusion that it did not really matter whether 
the excess was 300 per cent, or half of that, because, according to the law of mass 
action, secondary reactions were bound to occur with the possible formation of sub- 
stitution products, thus probably introducing greater errors than those due to 
differences in the excess. The temperature variations had only a very slight influence, 
as Dr. Wijs himself had shown. The explanation Dr. Wijs had given for the some- 
what rapid decomposition of the speaker’s solution, prepared with 95 per cent, acetic 
acid — viz., that the acid had been impure— did not hold good, it having been prepared 
from pure glacial acetic acid, it was the same sample from which the 100 per cent, 
glacial acid solutions were made later on. With regard to the figures given by Dr. 
Wijs for the various linseed oils, these numbers were very valuable as far as they went, 
but they ought not to be taken as indicating the order in which the oils derived from 
the various countries ranked in quality (or purity). He himself had examined some 
Indian linseed oils, the iodine value of which came up to 193, tested by the old Hiibl 
process, allowing the solution to act from four to six hours. The specific gravity 
table showed the regularity one would expect, as the higher the iodine value, i,e., the 
larger the quantity of liuolic and liuolenic acid present, the higher the specific gravity 
must be, since the specific gravities of linolic and linolenic acids were higher than 
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that of oleio aoid. But it would not be permissible to allow the rule shown by the 
table to pass into literature as a general one. 

Mr. A. Mabshall said that, in his experience, solution made even with perfectly 
pure acetic acid, although it lost very little strength during the first few days, showed 
on keeping for some mouths a considerable decrease in strength, and became mu^ 
darker, probably owing to chlorination of the acetic acid and reconversion of the 
iodine chloride into iodine. 

Dr. Lbwkowitsch said that in Dr. Wijs* process long hours of standing were 
not permissible at all. The author, in his fourth paper, had proved pretty accurately 
the occurrence of side reactions after a certain time, which affected the result in a 
reverse direction. This was well known to every observer, for if after titration of the 
iodine the solution were allowed to stand it became blue again. One of the chief 
points in Wijs’ work was in showing that the importance which had been attached 
to a standard time for exposure was well founded, and that it was necessary to 
adhere strictly to a certain period, sufficiently long to insure the reaction coming to 
an end. He (Dr. Lewkowitsch) had been able to show that HubPs method gave 
identical results with that of Wijs’, but in the case of the latter the solution wbuld 
keep for at least half a year, so that a blank determination was not absolutely 
necessary, and actually less time was required for a test than for a determination of 
the saponification value. It was so easy in preparing the Wijs’ solution to hit exactly 
the point when the titer was doubled that there seemed to bd no necessity for having 
an excess of either chlorine or iodine. He considered that a point had been reached 
when the discussions on, and the endless modifications of, the Hiibl process might 
with advantage cease. 


ON A METHOD FOR DISTINGUISHING BETWEEN HOPS AND QUASSIA. 

By Alfred C, Chapman, F.I.C. 

(Bead at the Meeting^ December 6, 1899.) 

In the course of an investigation of the resinous constituents of hop-flowers, the 
results of which have been published elsewhere, I observed that these substances, 
when extracted from the hops by means of ether, yielded a somewhat considerable 
quantity of valeric acid on oxidation with an alkaline solution of potassium per- 
manganate. 

It occurred to me at the time that this fact might serve as the basis of a method 
for distinguishing between hops and quassia in fermented and other beverages, and 
the following experiments which I have since made show that such is the case. 

In the first place, quassia-chips themselves were extracted with dry ether, and 
the small quantity of extract so obtained was submitted to the action of alkaline 
permanganate solution, but no valeric acid was obtained. 

In order to arrive at the best conditions for the application of this method, 
fermented liquids of various kinds, bittered with hops on the one hand and with 
quassia on the other, were prepared in the laboratory in the following manner: 
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Cane-BUgar solutions and malt-worts were prepared, containing in some cases 6 per 
cent., and in others 10 per cent., of dry solids. Each of these was divided into two 
portions, hops being added to the one at the rate of 10 grammes per 600 c.c. of the 
solution, whilst 2*5 grammes of quassia chips were added to the other. For equal 
weights, the quassia wood has roughly four times the bittering power of good strong 
hops, and if used to replace the latter, the quantity to be employed would probably 
be calculated on this basis. Both solutions were then boiled gently in covered beakers 
for one hour. At the end of this time they were filtered, yeast was added after 
cooling, and the solutions were allowed to ferment for several days. 

The artificial beverages” so prepared were then submitted to the following 
treatment : 500 c.c. =were evaporated on a water-bath in a porcelain basin, fine 
recently-ignited sand being added towards the end of the operation, and the mass 
constantly stirred with a steel spatula to prevent it from adhering strongly to the 
surface of the dish. The residue was then transferred to an air-oven, and when quite 
dry was finely powdered in a mortar. This powder was next digested for some time 
with ether in a stoppered bottle, and the ethereal extract filtered into a flask, the 
ether being recovered by distillation. The flask was placed on a water-bath to drive 
off the last traces of ether, and the small quantity of residual matter oxidized by 
the careful addition of an alkaline solution of potassium permanganate, containing 
40 grammes of parmanganate and 10 grammes of caustic potash per litre. This 
solution should be added in very small quantities at a time, the flask being vigorously 
shaken, and if necessary warmed. When the permanganate ceased to be readily 
reduced, a few drops of a hot solution of oxalic acid were added to complete the 
reduction, and the colourless liquid was filtered from the oxides of manganese into a 
glass dish, in which it was evaporated to dryness. The dry residue was then acidified 
with dilute sulphuric acid, when the odour of valeric acid in the case of the hop- 
bittered liquid became at once apparent, being rather accentuated by the carbon 
dioxide liberated at the same time from the potassium carbonate formed during the 
oxidation. 

I may say that the smell observed is not that of pure valeric acid, but of valeric 
acid plus some other odorous compound, which serves to render it more characteristic. 

In the case of the quassia experiment the liberated acid is chiefly acetic, with, 
of course, carbon dioxide, and only in a few cases was there any marked odour, 
which, however, was altogether different from that obtained from hops. 

In the above experiments old hops responded as readily to this test as new hops. 

Experiments were next made with beer itself. One litre of the beer was 
evaporated with sand, and the residue from the ethereal extraction treked as 
described above. In one or two samples of mild ale the indication was uncertain, 
but in all the samples of bitter beer and in the majority of the mild ales and porters 
examined this valeric smell was unmistakable. 

Camomile extract behaves in a similar manner to hops, but chiretta yields no 
valeric acid. 

This method is readily applicable to the examination of hop-bitter preparations 
(of a medicinal character), hop extracts, and similar products. It is also capable of 
furnishing additional evidence in the case of fermented beverages which have been 
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examined according to the systematic sobemes in vogue, and which have yielded 
results of an uncertain nature. 

In applying this method, it is important not to carry the oxidation of the ether 
residue too far. At first the permanganate solution is reduced readily, the mixture 
becomiz^ warm, but towards the end it is usually necessary to heat slightly. With 
a very little experience there is no difficulty in arriving at the proper conditions, 
which cannot be definitely laid down, since the matter extracted by the ether varies 
both in chaoracter and quantity, and it must therefore be left to the operator to decide 
when the oxidation has been carried sufficiently far. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

The Detection of Formalin in Milk. A. Leys. (A?in, de Chim. anaiy 1899, 
iv., 338-342.) — The author describes the tests used in the Municipal Laboratory in 
Paris. The one principally relied upon is that of Jorissen (Analyst, xxii., 282), in 
which 25 C.C. of the milk are shaken with 10 c.c. of a solution of phloroglucinol 
(1 gramme per litre), and subsequently with 5 to 10 c.c. of a solution of potassium 
hydroxide (1 of the ordinary laboratory solution with 2 of water). 

It has been found, however, that in the proportion in which formalin is 
frequently met with in milk in Paris (1 : 10,000) there is a possibility of the colour 
being mistaken for that given by the potassium hydroxide alone with milk which 
has previously been boiled or artificially coloured with annatto, turmeric, or chrysoin 
yellow, and to eliminate these chances of error the following preliminary tests are 
made : 

Ten c.c. of the milk are shaken with 20 c.c. of Adams' ammoniacal mixture of 
alcohol and ether. If after a few seconds the lower layer is completely opaque 
instead of being semi-transparent, the milk is regarded as having been boiled, thus 
altering the nature of the casein. When the lower layer is of a greenish tint and 
slightly fluorescent, annatto is indicated, and may be identified as described by the 
author in former papers (Analyst, xxiii., 174 and 230). A red coloration of the 
lower layer points to the presence of turmeric, whilst chrysoin causes the upper 
layer ^o be golden yellow, and the milk itself gives a reddish-brown tint on treat- 
ment with potassium hydroxide. 

When, in the absence of these substances, formalin has been detected by 
Jorissen's reagent, confirmatory evidence is obtained by distilling the milk and 
testing the distillate with Gayon's reagent (0*1 per cent, aqueous solution of fuchsin, 
1,000 c,c. ; sodium bisulphite solution, 30" B6., 10 c.c.; and concentrated hydrochloric 
acid, 10 c.c.). The milk itself is also tested by Deniges* method (Analyst, xxi., 
285). C. A. M. 
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Caiemioal Composition of Butter Fat. C. A. Browne, juru (Journ. Amer. 
Chem. Soc., voL xxi. [10], pp. 807-827.)— The quantities of mixed acids and corre- 
sponding triglycerides* determined in the butter examined are : 


Dioxystearic 


Acid. 

Per Cent. 

1-00 

Triglyoeride. 

Pep Cent. 

1*04 ’ 

Oleic 


32-50 

33*96 

Stearic 


1-83 

1*91 

Palmitic 


38-61 

40*51 

Myristic . . . 


9-89 

10*44 

Laurie 


2-57 

2*73 

Capric 


0-32 

034 

Caprylic . . . 


0-49 

0*53 

Caproic 


2-09 

2*32 

Butyric 


5-46 

6*23 

94*75 100*00 

The unsaponifiable matter, amounting to only about 0*1 per cent., was not further 

investigated. 

An elementary analysis of the fat gave results very closely according with the 

theoretical calculation from the above table, the values being : 



C. 

H. 

0. 


Per Cent. 

Per Cent. 

Per Cent. 

Actual 

... 75-17 

11-72 

13-11 

Theoretical 

... 74-86 

11-71 

13-43 


C. S. 


New Method of Estimating Starch. D. Crispo. {Ann, de Chim. anal,^ 1899, 
iv., 289, 290.)— This is a rapid process, based on a polarimetric examination of an 
alkaline solution of the starch ; a 10*1732 per cent, solution of starch examined in a 
200 mm. tube, read at 100 Soleil-Ventzke-Scheibler divisions. 3*391 grammes of the 
sample are triturated with a little water, 50 c.c. of a 6 per cent, solution of potassium 
hydroxide added, and the liquid, after being diluted to about 140 c.c., kept for an hour 
on a boiling water-bath with constant agitation. When cold it is made up to 200 o.c., 
filtered, and examined with the polarimeter in a 200 mm. tube. The number of 
divisions, multiplied by 6, gives the percentage of anhydrous starch. 

The following results were thus obtained in the analysis of specimens of different 
commercial starches : 



Potato Starch. 

Mnize Starob. 

Kice SJbiroh. 

Starch by polarization 

... 81*3 

80-7 

81*9 

85-45 

86-05 

Ash 

... 0*3 

0-3 

0*3 

0-31 

0-76 

Proteid substances . . . 

... 0*2 

0-2 

0*2 

0-38 

0-60 

Water 

... 17*9 

17-9 

17*9 

14-42 

14-56 


99*7 

99-1 

100*3 

100-56 

100-86 


It has not yet been determined whether this method can be used for the 
determination of starch in cereals, but the lasvorotatory products formed by the 
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Mtion ot the potassium hydroxide on the gluten and other nitrogenous substances 
in the grain would probably be a source of error. C. A. M, 


BstimaUon of Starch in Yeast. D. Crispo.* (Ann. de Chivi. ami, 1899, iv., 
220, 291.) — This is an application of the author's general polarimetric method (see 
preceding abstract). Fifty grammes of the yeast, which must be left until it has 
become soft, brown, and viscous, are stirred up in about 2 litres of water, and 
allowed to settle for from ten to twenty minutes. The supernatant liquid is 
siphoned off, and the deposit again washed four or five times in the same way, 
until the washings are almost clear. Finally the deposit is transferred to a 
graduated flask, where it is mixed with water in the proportion of about 100 c.c. to 
each 1 to 2 grammes of starch. A solution of potassium hydroxide is then intro- 
duced, with continual agitation, so that for each gramme of starch there is 1 gramme 
of alkali. The flask is filled to about three-fourths with water, heated on the water- 
bath for an hour, and the resulting solution examined with the S.-V.-S. polarimeter 
in a 200 mm. tube. 

The number of divisions, multiplied by 0*10173, gives the percentage of anhydrous 
starch in 100 c.c. of the solution. The amount may be calculated on the moist yeast 
on the assumption that the latter contains on the average 18 per cent, of water. The 
mean correction for the starch removed during the washing has been determined 
experimentally by the author to be 11 per cent. 

The following analyses of test mixtures of yeast and starch were made by five 
different chemists, using this method : 

Starch added per cent. 13*8 5*66 1*96 3*85 6 00 400 200 10 0 60 

„ found „ 13 0 6-4 2*29 4*35 6*50 4*00 2 02 10*32 4*97 

C. A, M. 

The Detection of Sawdust in Flour. G. A. Le Roy. (Ann. de Chim. anal, 
1899, iv., 212, 221.) — After making experiments with various reagents used for the 
detection of woody fibre in paper, the author has obtained the most satisfactory 
results with an acid solution of phloroglucinoL 

This is prepared by mixing 1 gramme of phloroglucinol with 15 c.c. of 90 to 
95 per cent, alcohol, 15 c.c. of water, and 10 c.c. of phosphoric acid syrup. 

In examining a flour, 1 or 2 c.c. of this reagent are placed in a porcelain capsule, 
a pinch of the sample introduced, and the liquid warmed very slightly. After a few 
seconds any particles of sawdust present assume a rose tint which gradually darkens 
to carmine, whilst the cellulosic substances of the flour only become coloured subse- 
quently, and usually very slightly. 

The coloration given by maize and potato flour is much less pronounced than 
that of wood flour. 

Attempts to make this reaction quantitative have only given uncertain results. 

C. A. M. 
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Wines containing Citric Acid. B. Kuna. {Zdt. fii/r Untermch, der Nahr. 
imd Genussmittel, ii., 692.)— Samples of so-called “wine oomposition ** or “wine 
essence ” examined at the Government Laboratory at Vienna were found to contain, 
besides tartaric acid, large quantities of citric acid. It is believed that these 
preparations are used not only in the production of artificial wines, but also for 
adulterating natural wines, and this opinion is strengthened by the fact that many 
wines, particularly those of Italian origin, have been found to contain considerable 
quantities of citric acid. The detection of citric acid in wines having thus become a 
matter of importance, the following method is proposed as being reliable and free 
from possible objections : 50 c.c. of the wine are mixed with 5 c.c. of a 20 per cent, 
solution of lead acetate. The precipitate is filtered off, washed, stirred up with 
50 c.c. of water, and 8 c.c. of a 20 per cent, solution of sodium sulphide added to 
separate the lead. Should any turbidity be produced, a few drops of acetic acid may 
be added. The lead sulphide is then removed by filtration, the filtrate evaporated 
to dryness, the residue washed with the smallest possible quantity of water into a 
beaker, ammonia added to slight alkaline reaction, double the volume of ammonium 
chloride solution added, and the tartaric acid thrown down l)y calcium chloride. 
The large excess of ammonium chloride present hinders the precipitation of the 
citric acid. On now evaporating the filtrate from the calcium tartrate precipitate, 
the citric acid, if present, separates out in the form of crystals of calcium citrate. 
Or the filtrate from the calcium tartrate can be mixed with alcohol, the precipitate 
produced washed with alcohol, dissolved in a little hydrochloric acid, the solution 
made alkaline with ammonia and heated to boiling. This procedure has the advan- 
tage over the former that the removal of the ammonium chloride facilitates the 
precipitation of the calcium citrate. In either case the crystals of calcium citrate 
are identified by means of the microscope. H. H. B. S. 


Estimation of Succinic Acid in Fermented Liquids. J. Laborde and 
L. Moreau. {Ann, de Vlnst, Pasteur, 1899, xiii., 657; through Chem, Zeit, Bep., 
1899, 283.) — Girard’s process, though accurate, is tedious owing to the low tempera- 
ture and slow speed of evaporation. If the temperature be raised, losses ensue, not 
because the succinic acid volatilizes, but because some of it combines with glycerin 
and does not take part in the final titration. The substance is preferably evaporated 
to dryness on the water-bath in presence of sand or fine shot, and the solid matter 
extracted with ether. The solvent is driven off, and in the dry extract free acid 
is estimated (1) by titration, (2) by saponification with an excess of potassium 
hydroxide. By adding the two yields together, the proportion of succinic acid is 
found ; but the results are generally OT to 0*2 gramme too high per litre of sound wine. 
Proper correction, however, can be made by determining the volatile acids. Free 
tartaric acid may pass into the ether ; it must be converted into tartrate, estimated 
and deducted. If the original liquid contains more than 1 per ceni of sugar, 
extraction of the dry residue with ether is not complete; the sample must be 
evaporated only to a syrup, mixed with alcohol in amount corresponding with the 
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proportion of sugar, and then precipitated by the gradual addition of ether, repeating 
the whole process several times. P. H, L. 


The Limits to the Detection of Malt Substitutes in Beer. E. Prior. {Zeit, 
fUr Untersxich, der Nahr. und Qenussmittel^ ii., 697-701.) — Experiments were made 
with the following mixtures : Forty>iive grammes of malt and 5 grammes of potato 
starch, 45 grammes of malt and 5 grammes of rice, 40 grammes of malt and 
10 grammes of potato starch, and 40 grammes of malt and 10 grammes of rice. 
Each mixture was mashed in the manner customary in making malt analyses, the 
mash hltered, the grain washed with hot water, and the wort boiled with 0*5 gramme 
of hops. After cooling and filtering, the proper quantity of yeast was added, and the 
liquid fermented. At the expiration of four days the beer was filtered and analysed. 
In order to saccharify the added starch and rice as completely as possible, both were 
boiled to paste, and the rice in addition was steamed for three hours at 3 atmospheres' 
pressure. The results are given in the following tables : 


Analyses of tJie Potato Starch and Bice, 



In the Natural State. 


Potato Starch. 

Rice. 


Per cent. 

Per cent. 

Water 

. 18*63 

12-74 

Starch 

. 77-30 

74-00 

Nitrogenous matter 

— 

8-25 


In the Dry State. 
Potato Starch. Rice. 
Per cent. Per cent. 

Water ... ... — — 

Starch 95*00 84*80 

Nitrogenous matter — 9*91 


Analyses of th-e Malts, 



Malt. 

1 

i Malt ■+•10% 

I Starch. 

1 .. .. 

Malt + 20% 
Starch. 

Malt +10% 
Rice. 

; Malt + 20% 
Rice. 

Time of saccharification . . . ’ 
Condition of the wort . , . * 
Maltose in the extract ...: 
Nitrogen in the extract ...i 

20-25 min. 
clear 
67-11% 
0-645% 

; 45-50 min. 
cloudy 
67-43% j 
: 0-547% 

CO ruin, 
cloudy 
6903% 
0-279% 

40 min. 
clear 
67-15% 
0-630^; 

40-45 min. 
clear 
68-30% 
0-650% 


A mtlyses of the Beers, 




Malt. 

' Malt -no;-; 
Starch. 

Malt + 20% 
Starch. 

Malt + 10% 
Rice. 

]VIalt + 20% 
Rice. 

Maltose in the extract ...: 
Nitrogen in the extract . . . ! 
Degree of fermentation ...| 

18-91% 

1-032% 

66-34% 

17-29% 

0-955% 

65-30%' 

25-61% 
0-9409i ; 
63-25% 

15-20% ; 
1-33% I 
66-98% 1 

14-90% 

1-36% 

67-18% 


The following conclusions were arrived at : 

The time occupied in saccharifying is increased by the addition of starch or rice. 
With 20 per cent, of starch erythro-dextrin was still found at the expiration of an 
hour. 

The percentage of maltose and achroo-dextrin in the unfermented extract is not 
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ine^Ased by the Bubstitution of 10 per cent, of starch or rice, but is somewhat 
Increased by a 20 per cent, substitution. 

The percentage of nitrogen in the unfermented wort extract is perceptibly 
reduced by the substitution of 10 per cent, of starch, and is reduced by more than 
half by the substitution of 20 per cent. Ten or 20 per cent, of rice does not reduce 
the proportion of nitrogen in the unfermented wort extract. 

The degree of fermentation of the beer is somewhat reduced by the substitution 
of 10 per cent, of starch, and more so by the substitution of 20 per cent. On the 
other hand, rice occasions a slight increase. 

The percentage of maltose and achroo-dextrin in the beer extract is increased 
by starch or rice, especially by the former. 

The nitrogen of the beer extract is reduced hut little below 1 per cent., and cer- 
tainly not below 0*9 per cent., by the substitution of even as much as 20 per cent, of 
starch. Eicc increases the proportion of nitrogen in the beer extract. 

H. H. B. S. 


The Distinction of True Extract of Vanilla from Liquid Preparations of 
Vanillin. W. H. Hess. (Journ. Ainer, Ciiem. Soc,^ vol. xxi. [9], pp. 719-723.) 

1. Dilution Test . — A small quantity of the tincture, agitated with two volumes of 
water, should furnish a flocculent reddish-brown precipitate, but only slight turbidity, 
since milkiness indicates foreign resin, as does also more than a slight turbidity 
ensuing on the addition of hydrochloric acid drop by drop to the diluted sample. If 
alkali has been used in preparing the extract, the turbidity is greater than otherwise, 
and the colour fades on addition of acid. 

2. Testing the liesin. — Twenty-five c.c. of the extract under examination are 
evaporated on the water-bath to eliminate alcohol, and then made up to the original 
volume with water. ' The true resin forms an amorphous, flocculent, red to brown 
residue, separating out entirely on acidifying the solution with a little hydrochloric 
acid. It is soluble in caustic potash, giving a deep red solution, and is reprecipitated 
by acid. Unlike most other resins, this one gives little or no colour reaction with 
ferric chloride or hydrochloric acid in alcoholic solution. 

3. Colouring Matter. — {a) Caramel : A portion of the filtrate from the resin is 
concentrated on the water-bath until about as dark as the original tincture. Caramel, 
when present, will be thrown down as a flocculent, yellowish-red precipitate on adding 
a few drops of strong hydrochloric acid and applying gentle heat. The precipitate is 
insoluble in water, strong alcohol, or ether, but soluble in dilute caustic potash, 
glacial acetic acid, or dilute alcohol. (6) Azo dyes : A portion of the filtrate is 
treated with ammonia — which deepens the colour of the true extract — and digested 
with zinc dust. If natural, the colour will revert to its original tint, or nearly so ; 
but azo dyes will be decolorized, the colour returning on exposure to air, or bn 
addition of hydrogen peroxide. 

A portion of the original solution from the resin is tested for tannin, which should 
be present in small quantity only. 

Organic acids and extractives are contained in considerable quantity in the pure 
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ex^mot, and their precipitation by lead acetate forms a decisive test pf the genuine* 
ness of the sample. 

Goumarin, due to adulteration with Tonka extract, is detected by the method 
given in Journ. Amer. Ghem. Soc,, vol. xxL, p. 256. C. S. 


Estimation of Essential Oil in Cinnamon- Water. M. Duyk. (Ann. de Chim, 
aHalt 1899, iv., 223, 224.)-— The method employed consists in treating the preparation 
with phenylhydrazine and weighing the insoluble cinnamyl hydrazone formed. 

The cinnamon>oil of Ceylon and China consists almost entirely of cinnamic 
aldehyde, the proportion being as high as 90 per cent, in the Ceylon product. 

The phenylhydrazine solution is prepared by dissolving 1 gramme of phenyl- 
hydrazine hydrochloride and 1*5 gramme of potassium acetate in 10 c.c. of water. 

A sufficient quantity of this reagent is added to the cinnamon-water to cause 
complete precipitation of the cinnamic aldehyde at the ordinary temperature, and the 
precipitate collected on a filter, washed, dried on a porous plate under a clock-glass, 
and weighed. 

In a test experiment the author dissolved 0*1 gramme of cinnamic aldehyde in 
100 C.C. of water, and obtained 0162 gramme of the hydrazone as against the 
theoretical amount 0*167 gramme. In an officinal sample the weight of the precipi- 
tate was 0 175 gramme, corresponding with rather more than 010 gramme of cinnamic 
aldehyde. 

The distilled waters of certain other essential oils, such as peppermint, rose, 
orange flowers, and camomile, do not yield any precipitate with phenylhydrazine, 
but the method is applicable to the estimation of benzaldehyde in cherrydaurel- 
water. 

As a general rule the presence of small amounts of alcohol in the waters do not 
interfere with the determination. C. A. M. 

Estimation of Santonin. J. Katz. (Arch. Phami., 1899, ccxxx\di., 245 ; 
through Chem. Zeit, Eep.y 1899, 233.) — The author rejects the processes hitherto 
employed, and proposes the following : Ten grammes of coarsely powdered santonica 
are extracted with ether in a Soxhlet for two hours. The solvent is distilled off, and 
the residue is cohobated for fifteen or thirty minutes with a solution of 5 grammes 
of crystallized barium hydroxide in 100 c.c. of water. After cooling, the liquid is 
saturated with carbon dioxide till it has an acid reaction, filtered quickly, and the 
carbonate washed twice with 20 c.c. of water. The filtrate is concentrated on the 
water-bath to about 20 c.c., mixed with 10 c.c. of 12*5 per cent, hydrochloric acid, 
and heated for another two minutes. The liquid is brought into a separating funnel, 
the crystals in the basin being dissolved in 20 c.c. of chloroform ; and basin, funnel, 
and filter are washed twice with 20 c.o. of the same solvent. The liquid is evapor- 
ated, and the residue boiled under a vertical condenser for ten minutes with 50 c.c. 
of 15 per cent, alcohol : the solution is filtered into a taxed flask, and the insoluble 
matter treated twice again with 10 c.c. of boiling 15 per cent, spirit. After standing 
twenty4our hours, the flask and its contents are weighed, the alcohol is filtered 



THE ANALYST. 


44 

through a weighed paper, flask and paper being rinsed with 10 c.o. of the same spirit 
(which is not included in the subsequent calculation). The filter is finally dried and 
weighed ; and to the weight of santonin so obtained a correction of 0*006 gramme is 
added for every 100 grammes of filtrate. F. H. Ii. 


The Assay of Caoodylates. H. Imbert and A. Astruc. {Jonrn, Phann, Chim,^ 

/OR 

1899, X., 392-395.) — The fact that cacodylic acid — AsO — CH3 — behaves as a neutral 

\CH3 

body with the indicator helianthine A, but is monobasic with phenol-phthalein, affords 
a rapid method of estimating it. 

Thus, in the case of sodium cacodylate, which is the salt most frequently met 
with in commerce, 1 molecule of acid should be required to render the salt neutral to 
helianthine. But in practice the authors have found that the samples they have 
met with have not the theoretical neutrality to phenol-phthalein, but are, on the 
contrary, markedly acid. This they consider is probably due to the dissociation of 
the salt by water in a manner analogous to that of bimetallic glycerophosphates. 

In making an assay 1*6 gramme of sodium cacodylate is dissolved in 100 c.o. of 
water, giving a solution containing one-tenth of the molecular weight per litre. 
Ten C.C. of this liquid are neutralized with standard alkali, with phenol-phthalein as 
indicator, and then titrated with decinormal acid with helianthine as indicator. The 
numl^er of c.c. required multiplied by 10 gives the percentage of pure sodium cacodylate 
in the salt. 

In different commercial samples the authors found by this method from 75*20 to 
92*80 per cent, of pure sodium cacodylate, and from 9*()() to 27*G0 per cent, of free 
cacodylic acid. 

Cacodylic acid and cacodylates do not give the characteristic reactions of 
arsenates. C. A. M. 


ORGANIC ANALYSIS. 

# 

The Detection of Acetylene by Means of an Ammoniacal Solution of 
Copper and Hydroxy lamine. L. Ilosvay and N. llosvay. {Berichte, 1899, 
xxxiii., 2697-2699.) — The colourless solution obtained by reducing an ammoniacal 
solution of cupric sulphate with hydroxylamine can be used as a reagent for acety- 
lene, and the author has made experiments to determine under what conditions it 
is most sensitive and yields a copper acetylide of constant colour. 

He finds that the sensitiveness of the liquid is dependent on the amount of 
ammonia and hydroxylamine it contains. If the proportion of ammonia be only 
just Bufiicient to dissolve the copper salt and the hydroxylamine only sufficient to 
just decolorize the liquid, the precipitate formed by acetylene is at first yellowish- 
brown and subsequently green. If, on the other hand, the ammonia be in consider- 
able excess, and a correspondingly large amount of hydroxylamine present, the 
colour of the precipitate varies between a light and dark onion red. If there be too 
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little ammonia, a light yellow pulverulent substance (probably copper suboxide or 
cuprous hydroxide) is formed on the surface. This, however, does not destroy the 
sensitiveness of the reagent. 

As a general rule, the solution should contain from 2*5 to three times the amount 
of ammonia absolutely necessary, and from fifteen to eighteen times the quantity of 
hydroxylamine required to reduce the copper compound. 

The author gives the following directions for preparing the reagent (50 c.c.) 
from the chloride, nitrate, or sulphate of copper : 

1. Cupric chloride (CuC^ fiHoO), 0*75 gramme ; ammonium chloride, 1*5 gramme ; 

ammonium hydroxide (20 to 21 per cent. NHy), 3 c.c. ; and hydroxylamine 

hydrochloride, 2*5 grammes. 

2. Cupric nitrate (Cu(NO.j)j,.5HjjO), 1 gramme ; ammonium hydroxide, 4 c.c. ; 

and hydroxylamine hydrochloride, 3 grammes. 

3. Crystalline cupric sulphate, 1 gramme ; ammonium hydroxide, 4 c.c. ; and 

hydroxylamine hydrochloride, 3 grammes. 

In each case the copper salt is dissolved in a little water, the ammonium 
hydroxide added, then the hydroxylamine hydrochloride, and the solution shaken 
and made up to 50 c.c. 

The solutions rfemain stable for about three days, but on the fourth day become 
less sensitive, and subsequently begin to deposit a light red precipitate, whilst after 
fourteen days the metal is rapidly reconverted into the cupric state. 

The presence of acetylene in coal-gas can be readily demonstrated by means 
of these solutions. A few c.c, of the reagent are placed in a 500 c.c. stoppered 
cylinder, the gas passed in until the liquid becomes rose-coloured, and the cylinder 
then closed and shaken, an immediate red precipitate being formed, C. A. M. 


Estimation of Invert Sugar in Presence of Cane-Sugar. H. Jessen-Hansen. 
{Meddelelscr fra Carlsherg Lab,, 1899, iv. [4], 814; through liesumd in French, ibid,, 
p. 193.) — Bruhns has recently objected (Analyst, 1898, xxiii., 297) to Kjeldahl’s 
method of estimating invert and other sugars with alkaline copper solutions (Analyst, 
1895, XX., 227), on the ground that it is incorrect when cane-sugar is simultaneously 
present, for the latter precipitates a large and variable amount of copper, which 
vitiates the results of the analysis. Jessen-Hansen remarks that Kjeldahl was not 
dealing in his original communication with such materials as may contain cane-sugar, 
therefore the criticism is somewhat unjust ; but in order to render Kjeldahl's process 
available when reducing sugars are mixed with large quantities of cane-sugar, he has 
reinvestigated the whole question. He finds that when 30 c.c. of Fehling’s solution, 
prepared according to Kjeldahl’s directions, but containing double the usual amount 
(10*4 instead of 5*2 grammes) of Rochelle salt are used, and when the time of boiling 
in a current of hydrogen is limited to five minutes, the weight of copper thrown down 
by 10 grammes of cane-sugar is lowered from between 102 and 114 milligrammes to 
about 14 milligrammes, so that if the period of ebullition is governed exactly by 
means of a watch having a second-hand, concordant results can always be obtained. 
It follows, therefore, that the figures given by Kjeldahl (Analyst, 1895, ubi sup.) for 
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imgar require modification in presence of cane-sugar ; and the present author 
aeoordingly appends to his paper a lengthy table for converting the weight of copper 
deposited into invert sugar (a) when the latter exists alone, and (6) when it is mixed 
with different proportions of cane-sugar. The figures for pure invert sugar also are 
not quite the same as those already recorded. F. H. L. 


The Odoriferous Principle of Jasmine Flowers. A, Verley. (Bull Soc, 
Chim.t 1899, xxi., 226-232.) — Numerous attempts have been made to isolate the 
essential oil of jasmine flowers by distillation with steam, but these have been 
unsuccessful owing to the quantity of oil being very small, and to the fact that it 
is completely decomposed on boiling with acidulated water. 

The author has obtained it by enfleurage in the cold. The fat saturated with 
the perfume was beaten with vaseline-oil, and the latter extracted with acetone. On 
evaporating the acetone under reduced pressure a clear reddish-brown oil was left. 

A fractional distillation of 35 grammes of this substance under reduced pressure 
yielded 19 grammes between 70* and 180* C. under 15 mm. pressure, and a residue 
of 14 grammes of resinous matters. These 19 grammes on re-fractionation under 
12 mm. pressure gave the following fractions : 70* to 100* C., 2 grammes ; 
100* to 101° C., 11 grammes; 101° to 110* C., 3 grammes; and 110* to 180° C., 
2 grammes. The fraction distilling at 100* to 101* C. was a very mobile, slightly 
yellow liquid, with ah intense odour of jasmine. It had a density of 1*1292 at 0° C., 
and a composition corresponding with the formula 

To this substance, which was not quite pure, the author gave the name jasmal. 
From its reactions it appeared to be the methylene acetal of phenylglycoJ. 

CcH,,CH— CH, 



This conclusion was confirmed by the synthetical preparation of that acetal. 
Fifty grammes of phenylglycol, 300 grammes of water, 125 grammes of sulphuric 
acid, and 100 grammes of formaldehyde were heated together on the water-bath, 
and the resulting clear supernatant oil removed by ether and rectified under reduced 
pressure. It boiled at 100* C. under 12 mm. pressure, and at 218* under the 
ordinary pressure. Its density was 1‘334 at 0° C. In the pure state it had the 
characteristic odour of jasmine, and all the properties of the natural jasmal. When 
boiled with acidulated water phenylglycol and formaldehyde were regenerated. 

Homologous compounds were obtained in the same manner, another aldehyde 
of the fatty acid series being substituted for formaldehyde, but these had not so 
pronounced an odour of jasmine. 0. A. M. 


Essential Oil of Jasmine Flowers. A. Hesse and F. MiiUer. (Berichte,lb9% 
xxxii., 565-574 and 765-779.) — The authors state that for some time past they have 
extracted the essential oil of jasmine by a method analogous to that described by 
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Yarley (see preceding abstract), bat have foand that it is preferable to purify the oil 
by distillation in steam rather than under reduced pressure. 

In this way they have determined the amount and charaoteristios of the oil 
recovered from numerous samples of jasmine pomade from the harvests of 1896 and 
1897, and give the results of ten representative oases. 

In these the amount of ethereal oil obtained from 1 kilo of pomade varied from 
3*95 to 5*95 grammes, and had the following characteristics : 

Specific gravity at 15® C., 1006 — 1018 ; optical rotation, +2* 30' to 4-3'’ 30' ; ester 
content in terms of linalyl acetate, 90*3 — 95*4 per cent. ; in terms of benzyl acetate, 
69*1 — 73*0 per cent. 

One of the authors showed in a paper some years ago that the high percentage 
of esters in ethereal jasmine-oil was to be attributed to the presence of large quantities 
of benzyl acetate. 

Since Yerley has stated that the odoriferous principle in jasmine-oil is phenyl- 
glycohmethylene acetal, the authors have examined products obtained in exactly the 
same manner as described by Yerley. Phenylglycol-methylene acetal prepared by 
the condensation of phenylglycol and formaldehyde, by means of dilute sulphuric 
acid, is not acted upon by alkalies ; but on treatment with oxalic acid it is decom- 
posed, with the liberation of phenyl glycol, which can readily be identified by its 
characteristic crystalline form, and the formation of phenyl acetaldehyde on heating 
it with dilute sulphuric acid. 

Having proved that in this way it was possible to detect small quantities of the 
acetal in the presence of linalol and of benzyl acetate (in large excess), the authors 
tested the different fractions yielded by the distillation of 60 grammes of jasmine-oil 
under reduced pressure, but in none of them could any trace of phenylglycol-methylene 
acetal be detected. 

The odoriferous principle was found to be due in the main to two substances, 
which together only amounted to 5 per cent, of the total volatile oil, and neither of 
which was Yerley ’s acetal. 

In order to determine the amount of the various constituents in jasmine-oil, a 
method based on the behaviour of these substances towards permanganate was devised. 

It was proved experimentally that linalol, when thus oxidized, yielded carbonic 
and acetic acids, but no solid acid Benzyl alcohol, however, was converted into 
benzoic acid, and in a test experiment 94*5 per cent, of the theoretical quantity was 
obtained. Crude linalyl acetate, prepared by boiling linalol with acetic anhydride 
and sodium acetate, behaved in an analogous manner to free linalol, and yielded 
carbonic and acetic acid and a small amount of an oily, soluble acid, but no solid 
acid. Benzyl acetate, in the absence of alkali, was not attacked by permanganate. 

As a test of the applicability of this method to the examination of jasmine-oil, a 
mixture was prepared consisting of 30 per cent, of benzyl alcohol, 50 per cent, of 
benzyl acetate, 10 per cent, of linalol, and 10 per cent, of crude linalyl acetate (con- 
taining about 59 per cent, of that acetate). This mixture had a saponification value 
of 201, the calculated value being 200*2. 

The mixture during oxidation was kept as neutral as possible by the addition of 
dilute sulphuric acid, and the temperature was maintained at from 15® to 20® C. by 
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Adding ioe. The permanganate was added at first in a 8 per cent, solution, and 
subsequently in the form of a fine powder, which was introduced little by little, with 
constant agitation, until the colour remained permanent for about an hour. 

The excess of permanganate was removed with bisulphite, and the oxidized 
liquid extracted three or four times with ether. The acid oxidation -products were 
removed from the ethereal extract by shaking the latter with a dilute solution 
of sodium hydroxide. The residual ethereal layer was washed with water, dried 
with calcium chloride, and evaporated to dryness at 40® C. in a weighed and 
exhausted flask. The residue was benzyl acetate. 

The alkaline extract was added to the original residue from the ethereal extrac- 
tion, the mixture rendered slightly alkaline, filtered, the filtrate concentrated by 
evaporation and freed as far as possible from inorganic salts by the addition of 
alcohol, and the benzoic acid determined by rendering the liquid acid and filtering. 

In this way, from 20 grammes of the above mixture, 9 8 grammes of benzyl 
acetate ( = 98 per cent, of the theoretical amount) and 6*6 grammes of benzoic acid 
(97*5 per cent, of the theoretical quantity) were obtained. From these results the 
authors concluded that the method was capable of determining the amount of these 
substances within 2 to 4 per cent, of the real quantity. 

Having proved qualitatively that the different fractions obtained in the fractional 
distillation of essential oil of jasmine consisted chiefly of linalol, linalyl acetate, 
benzyl acetate, and benzyl alcohol, the authors employed the oxidation method 
described above for a quantitative estimation, in which the percentage of linalyl 
acetate was calculated from the difference between the ester content of each fraction, 
and the amount of benzyl acetate actually found. 

From the results obtained in the examination of the fractions and of the original 
crude substance, they came to the conclusion that the essential oil of jasmine flower 
contains in round numbers : 

Benzyl acetate, 65 ; linalyl acetate (and other terpene alcohol esters), 7*5 ; 
benzyl alcohol, 6 ; other odoriferous constituents, 5*5 ; and linalol (and other sub- 
stances), 16 per cent. 

Hesse {Berichte, 1899, xxxii., 2611-2620) has continued the research on this 
subject commenced by himself and Miiller, He finds that, in addition to the oxygen 
compounds described in the former papers, certain nitrogenous compounds are present 
and have a considerable influence on the nature of the perfume. 

Of these the more important is indol (CyHj^N), which can be isolated by pre- 
cipitation with picric acid. It amounts to about 2 5 per cent, of the crude oil. 

The author also states that the constituent of the oil which reacts with 
picric acid and the aldehyde ” of jasmine-flower-oil isolated by means of sodium 
bisulphite are identical. 

The methyl ester of anthranilic acid (NH2.C^H4.C02.CH3) is also present in 
small amount (not exceeding 0*5 per cent.). This ester, which has also been found 
by Walbaum and Erdmann in neroli-oil, gives in dilute solution the blue fluorescence 
of jasmine-flower-oil. When present in greater quantity than 1 per cent., it can be 
precipitated as a sulphate by adding a mixture of sulphuric acid and ether. Its 
influence on the jasmine perfume is much less than that of the indol. 
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A third new constituent has been isolated from the fraction of the jasmine-oil 
distilling between IDS'* and 107** under 5 mm. pressure. This is a ketone of the 
fbrmula to which the author has given the name of jasmone. It is a 

light yellow oil, becoming darker bn keeping, and having an intense odour of 
jasmine. It has a specific gravity of 0*945 at IS** C., and boils at 257'' to 256** G., 
under a pressure of 755 mm. It can readily be isolated as a semi-carbazone, 
which when purified by one crystallization from boiling alcohol melts at 204® to 
206® 0. The pure jasmone oxime crystallizes from dilute alcohol in 

fine needles which melt at 45® G., and are volatile in a current of steam. 

From the results of the investigations described in this and in the former papers, 
the author gives the following as the composition of the ethereal oil of jasmine fiowers : 

Jasmone, 3*0 ; indol, 2*5 ; methyl ester of anthranilic acid, 0*5 ; benzyl acetate, 
65*0; linalyl acetate, 7*5 ; benzyl alcohol, 6*0; and linalol, 15*5 per cent. 

G. A. M. 

Bishop's Enaction for Sesam4 Oil. H. Kreis. {Chem. Zeit.y 1899, xxiii., 802.) 
— In 1892 Ambuhl mentioned that on testing an old rancid sample of sesame with 
the Baudoin reaction, he obtained a blue colour instead of the usual red, a peculiarity 
which has not hitherto been explained. Quite recently the present author, examining 
a saccharine secretion from larch needles with sesame and hydrochloric acid in order 
to test for sugar, obtained a blue-violet colour when the oil was rancid, but the 
normal red tint when a fresh specimen of sesam^ was substituted. It seemed, there- 
fore, that this blue might be a mixture of the Baudoin red with the green, which, as 
Bishop discovered (Joum, Pluirm. Chiin., 1889, [5], xx., 244), is produced when old 
sesami oil is shaken with 1*19 hydrochloric acid ; and experiments showed that, by 
mixing together the coloured acids from the two tests, Ambuhl’s blue could be 
imitated in its various shades. The blue colour with rancid sesam^ appears more 
distinctly when sugar is used than with furfural. Bishop’s test gives at first a 
yellowish-green tint, which gradually changes to bluish-green, while the oil finally 
becomes pale violet. In the presence of resorcinol or phloroglucinol, Bishop’s acid 
turns violet or orange-red, but other phenols exert no influence on the colour. 

Bishop recommended his test as a means of judging the age of sesam^ oil, but as 
the reaction seems to be caused by oxidized products, substances similar to which 
may bo present in other oils, it is not surprising that an analogous green colour is 
produced when certain other rancid fats mixed with fresh sesame are agitated with 
strong hydrochloric acid. For instance, an old olive oil (acid No. 5) gave no colour 
on shaking with acid, but after being mixed with an equal volume of a sesam6 oil, 
which itself yielded no reaction, the whole immediately produced a green tint. The 
same phenomena were observed- with old butter (acid No. 6) and lard (acid No. 2) ; 
neither coloured the acid alone, but with indifferent sesam^ oil both gave the Bishop 
reaction. The investigation of this subject is being continued ; in the meantime, it 
seems that Bishop’s reaction is showm most strongly by those oils which still possess a 
normal acid number, but which are shown to be rancid by their taste. F. H. L. 
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Some New Beaotions for Sesam^ Oil. F. BreinL (Ohem, Zeit, 1899, xxHi., 
647.) — The furfural test for sesam^ (Anjilyst, 1896, xxi., 135) appears nol} only io 
presence of strong hydrochloric acid, but also if other dehydrating agents are used, 
such as sulphuric acid diluted with water, or preferably with glacial acetic acid. 
Other aldehydes — presumably all the aromatic compounds — give similar reactions ; 
but the exact colours vary with the reagent employed. Benzaldehyde and cuminol 
yield an orange ; o-nitrobenzaldehyde, an orange-yellow ; j?-nitrobenzaldehyde, a 
yellow ; cinnamic aldehyde, o- and ^-hydroxybenzaldehyde, vanillin, and piperonatl 
all give a violet-red tint. Neither formaldehyde nor acetaldehyde produces a colour 
with sesame oil ; but as cinnamic aldehyde does, it would seem that unsaturated 
fatty aldehydes should behave analogously, Crotonic aldehyde, even in very dilute 
solution, yields an*orange coloration. 

As these colours are very similar to those given by furfural, etc., with albu* 
minous substances, it would appear probable that the actual cause of the reaction 
might be a nitrogenous albumin-like body in the sesam^ oil. Evidence of this cannot 
be obtained ; nevertheless, repeated extraction of sesame!^ with strong hydrochloric 
acid removes from the oil the power of yielding colours, while the aqueous liquid 
shows a noteworthy colour. The acid extracts also contain a minute trace of nitrogen. 
Inasmuch as animal fats have been shown to contain albuminoids, it is not improb- 
able that vegetable fats, especially those which have not been refined with strong 
acids, should contain proteids ; and as albuminoids give the above-mentioned furfural 
reaction, it is not surprising that some samples of olive and castor oils have responded 
to the Baudoin test. A few specimens of the latter have also reacted with piperonal 
and vanillin ; hut the colours were so faint as to be overshadowed by the addition of 
1 per cent, of sesam^. 

Experiments have been made to determine the comparative delicacy and general 
utility of the several aldehydes as reagents for sesame oil ; and seeing that many 
fats give red or brownish colours on shaking with strong hydrochloric acid alone, 
those substances are preferable which yield tints bluer than that produced by 
furfural. On the whole, j;-hydroxybenzaldehyde, vanillin, and piperonal are to be 
recommended ; and their alcoholic solutions have the advantage of being permanent 
for months when exposed to light. On account of their higher molecular weights, 
however, they should be used as 3 per cent, solutions. F. H, L. 


Two New Colour Beaotions for Sesam4 Oil. J. Bellier. {Ann, de Ghim, 
anal., 1899, iv., 217-220.) — On shaking equal parts of this oil and a reagent consist- 
ing of sulphuric acid, 100 c.c.; water, 50 c.c.; and formaldehyde (40 per cent.), about 
10 C.C., an emulsion is obtained which gradually assumes an intense and stable bluish- 
black colour ; whilst with olive, cottonseed, earthnut, poppy, and nut oils the 
emulsion formed is of a more or less pronounced yellow. By this means it is possible 
to detect as little as 1 per cent, of sesam^ oil in olive oil even in the case of Tunis 
oils, which give a relatively dark coloration with hydrochloric acid and furfural, but 
behave like other pure olive oils with this reagent. 

The following is said to be an equally characteristic test : Two c.c. of the oil are 
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ifthakea;Witfa 2 c.o. of crystallizable benzene saturated with resoreinoli and 2 c.e. of. 
nitric acid free from nitrous vapours (specific gravity 1*38). 

With sesam^ oil the mixture assumes an intense bluish-violet colour almost 
immediately, and the acid which separates has an intense bluish-green colour which 
lasts for five or ten minutes. 

In the case of olive oil the mixture sometimes remains colourless, but generally, 
acd especially with Tunis oils, has a more or less pronounced violet tint, while the 
acid which separates is at first pale yellow and finally orange yellow. 

Earthnut, cottonseed, poppy, nut, and linseed oils yield an intense violet-blue 
mixture, but, unlike sesame oil, do not give a green-coloured acid on the layers sepa- 
rating. With olive oil containing 1 per cent, of sesam^ oil the green colour of the 
acid layer is still marked after seve^ral minutes. C. A. M, 


INORGANIC ANALYSIS. 

Solubility of Lead Sulphate in Ammonium Acetate. J. C. Long. {Amer. 
Chem, Journ., vol. xxii. [3], pp. 217, 218.)— A series of experiments made show that 
the maximum solvent effect is exerted on lead sulphate when the ammonium acetate 
solution is of 31 to 37 ''volume per cent.** (29 to 34*3 per cent.) strength ; therefore, 
to dissolve this lead salt, it should be boiled in 10 c.c. (for 1 gramme) of a 33 per cent, 
solution of the acetate (specific gravity 1*07), and filtered promptly. It is found that, 
in recovering the lead sulphate, the evaporation and expulsion of the ammonium 
acetate without loss is greatly facilitated by an addition of 0*5 gramme of sulphuric 
acid. t'* S. 


Analysis, of White Metal. H. Nissonson. {Chem, Zeit, 1899, xxiii., 868.)— 
Under the name of " metallic packing * for engine glands, etc., two classes of alloys 
are frequently to be met with, containing about 80 per cent, of lead with (a) 6 per 
oent. of antimony and 12 per cent, of tin, or {h) with 12 to 15 per cent, of antimony 
and 3 to 5 per cent, of tin. To analyse them, 1 gramme of the sample is mixed 
with 2 to 4 grammes (4 grammes for dass a, 2 grammes for class h) of tartaric acid, 
12 c.c. of water, and 4 c.c. of 1*4 nitric acid, warming til) solution is effected. Four o.c. 
of strong sulphuric acid are then added to precipitate the lead, evaporating in such 
fashion that the nitric acid is driven off but the tartaric acid not decomposed. To 
attain this object, the liquid is heated in an Erlenmeyer flask as long as the red 
vapours are produced ; and in order to watch the process conveniently, the nitrous 
acid is blown out of the vessel with a bent piece of tubing periodically. Immediately 
the fresh bubbles of gas are white, the fiame is removed ; a little water is introduced, 
and the lead sulphate is collected. The filtrate is made alkaline with sodium 
hydroxide, 50 o.c. of a cold saturated solution of sodium sulphide are run in (any 
copper thrown down being removed), and the whole is electrolysed at 80 C. with a 
current of 1*6 amperes at 3 volts. The liquid is poured off from the antimony, which 
is rinsed in a little water and dried. The sodium sulphide in the solution is next 
converted into ammonium sulphide by treatment with 25 grammes of ammonium 
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sulphate, and the tin is deposited with the same current, and at the same temperature 
as before. F. H. L. 

Determination of Chromium in Steel. B. W. Mahon. {Joum. Amer. Ch^m. 
Soc., vol. xxi. [11], pp. 1057-1060.)— A modification of McKenna^s method gives good 
results, 3 grammes of the substance being dissolved in 50 c.c. of concentrated hydro- 
chloric acid, and boiled down to a moist cake. This is boiled for a few minutes in 
50 c.c. of concentrated nitric acid, and, after cooling in the dark, is treated with 
4 grammes of potassium chlorate, and concentrated to 25-30 c.c. After dilution to 
300 c.c. with water, 15 c.c. of ammonia, specific gravity 0*90, are stirred in, and the 
(cool) solution passed through a ribbed double filter-paper to remove oxides of 
manganese. The filtrate and (cold water) washings are made up to about 450 c.c., 
and titrated with standard ferrous ammonium sulphate and potassium permanganate, 
preferably standardized by standard potassium bichromate. If the removal of hydro- 
chloric acid has been completely effected by nitric acid, about 2 grammes of potassium 
chlorate will suffice to oxidize the chromium present ; but this salt is a more con 
venient agent than nitric acid for eliminating the final traces of hydrochloric acid. 
The solution must be dilute and cold, as well as free from too great an excess of 
nitric acid, in order that reduction of the chromic acid by the filter-paper may be 
prevented. 

The manganese oxides on the filter may be utilized for the gravimetric determina- 
tion of this metal, the precipitate being dissolved in hydrochloric acid, the iron thrown 
down as basic acetate, and the manganese as manganous ammonium phosphate. 

C, S. 


Estimation of Chromium in Iron and Steel. B. Dbhler. (Clietu, ZelL, 1899, 
xxiii., 868.) — When a hydrochloric acid solution of iron is precipitated with barium 
carbonate, not all the chromium is thrown down the first time ; if the sample contains 
much chromium (4 per cent.), even a third treatment is necessary to recover it all. 
2*5 to 5 grammes of the iron are dissolved by heating with 30 c.c. of 1*19 hydro- 
chloric acid and 100 c.c. of water in a 750 c.c. flask closed with a valve-stopper. The 
liquid is diluted to about 600 c.c. with cold water, and a cream of barium carbonate 
is added until, after half an hour’s standing, an excess is still noticeable. The 
precipitate, which should be slightly yellow owing to traces of iron, is allowed to rest 
in the well-closed flask for twelve hours, then filtered off through a covered funnel, 
and the filtrate is treated again with barium carbonate precisely as before. The mixed 
precipitates are ignited in porcelain with alkali carbonates and potassium nitrate, 
at first over a Bunsen flame, and finally for half an hour before the blowpipe. The 
mass is extracted with hot water, filtered from iron and barium, freed from silica by 
evaporation with hydrochloric acid, again filtered, and the chromium and aluminium 
separated as usual. Neither silver, nickel, nor platinum crucibles must be used, and 
a fresh porcelain one should be employed each time. Too large an excess of barium 
carbonate is to be avoided, and the substance should be very finely subdivided. 

F. H. li. 
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APPARATUS. 


A Bimplifloation of Beckmann’s Boiling-point Apparatus. 8. L. Bigelow. 
(Amer, Ohem. vol. xxii, [4], pp. 280-287.) — The substitution of electric heating 


for gas enables the sealed platinum wire, the glass beads, asbestos 
stove, outer jacket, and its attached reflux condenser, of the 
Beckmann apparatus to be dispensed with, and also obviates danger 
arising from breakage and fire in the case of inflammable solvents. 

In the drawing, A represents the thermometer, and C,C two 
mercury tubes for conveying current to the platinum coil D, which 
is made of Ol millimetre wire wound to a diameter of about 1 milli- 
metre, and measures li to 2 centimetres in length, the free ends 
being preferably sealed into the mercury tubes To replace the 
outer jacket employed by Beckmann, the vessel may be immersed 
in a battery jar well lined with felt ; a Dewar vacuum jacket would, 
however, be preferable, to facilitate inspection. 

A current of about 1*8 amp^n’es from an incandescent lamp 
circuit will boil 30 c.c. of water in five minutes ; and 3 cells of a 
storage-battery furnished the author with good results in the case 
of readily volatile solvents. Care is necessary to avoid any great 
perpendicular length of wire at the ends of the coil, or the wire may 
become enveloped in vapour and grow red-hot. C. S. 



Apparatus for determining the Flash-point of Lubricating Oil. E. Kiss- 
ling. {CJiem, ZeiL, 1899, xxiii., 800.) — As shown in the illustration, this apparatus 
consists of a copper basin, 50 millimetres deep and 
70 millimetres wide, filled with sea-sand, and containing i 

a porcelain crucible to hold the oil, 45 millimetres deep | 

and 40 millimetres in diameter. The crucible is sunk a ^ 

into the sand till it projects 10 millimetres, and it is ' 

charged with oil to the same level The shade is made y 

of heat-resisting glass, 250 millimetres high and 100 
millimetres in diameter; it protects the apparatus ^ HBHu 

from draughts, and prevents the igniting flame from 
l)eing blown out by sudden gusts of air. The main |H|| 

burner is of such power that the oil rises about 2^ in IngHp 

temperature in thirty seconds, and tests are made at the I II 

same intervals of time, commencing as soon as the I 11 

sample reaches 20° or 30° below its expected flashing- 
point. A copper lid, provided with a slit for passing 
over the thermometer stem, and with a handle, is used 
to extinguish the flame of the burning oil. 


F. H. L. 
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An AsbestoB Filter- Tube, O, Lohse. 1899, xxxu., 2142.)— This 

consistB of a piece of oombustion tubing 12 centimetres long and 15 millimetres in 
diameter, expanded for about one-quarter of its length to a diameter of 1^0 millimetres» 
and closed like a test-tube at the end of its narrower portion with a hemispherical 
bottom, which is perforated with a number of small holes. It is charged with 
asbestos and fixed to a tube funnel for filtrations in the same manner as a Gooch 
crucible, while the shoulder enables it to be supported safely in a desiccator provided . 
with a suitably perforated tray. The tube can be fitted with a glass stopper, if so 
desired, and by applying a cork and leading tube to its mouth the contained precipi- 
tate can be ignited in a current of gas. The author also describes various desiccators 
of somewhat obvious design, one of which holds caustic potash as well as calcium 
chloride. f'- H. L. 

An Improved Potash -bulb,*' and a Simple Apparatus for estimating 
Carbon Dioxide by Absorption. B. Schaller. {Zcits. anrfevK Chem., 1899, 878.) — 
The kind of vessel employed by the author to absorb carbon dioxide is shown by the 

tube marked V in the annexed illustration. He 
claims for it that useful space is raised to a 
maximum, that useless space is reduced to a 
minimum ; that the tube has very little external 
surface, but a high absorbing power. The wide 
limb of the U is half filled with hollow round 
glass balls about 2 millimetres in diameter, and 
it contains about 10 c.c. of 50 percent, potassium 
hydroxide. At the top, suspended by means of 
the tube through which the air passes out of the 
complete apparatus, hangs a small test-tube 
8 centimetres long, filled with 1 c.c. of strong 
sulphuric acid ; the tube whereby the air enters 
the latter is formed as shown, and extends to 
just below the level of the liquid. The carbon 
dioxide enters through the narrow limb of the 
U, and travels upwards through the moistened 
bulbs. The illustration as a whole represents 
apparatus for determining carbon dioxide by 
treating carbonates with acid in the vessel III. I and II, filled like V, free the 
current of air from carbonic acid ; IV is a drying tube similarly filled with sulphuric 
acid. For exact work V is used in duplicate. The joint at the funnel is made with 
a tapering glass tube which enters the parallel funnel-tube ; it is rendered air-tight. , 
by a water-seal. The current of air is aspirated rather than driven through the 
apparatus ; and to ensure regularity of passage, either the final exit tube or both the 
exit and the first admission tubes are contracted to a fine point. The manipulation 
is obvious. F. H. L. 
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Platintim Gatute as a Cathode for Electrolytic Analysis. 0. Winkler. 

1899, uxii., 2192.) — A piece of platinum gauze 10*5 centimetres long b; 
5*5 centimetres wide, composed of wires 0*12 millimetre in gauge, and with 
250 meshes per square centimetre, has its edges bent over for a width of 2 or 3 milli* 
metres so as to strengthen it, and is then coiled into an open (O-shaped) cylinder 
5 centimetres high by 3*5 centimetres in diameter, leaving a slit 5 millimetres wide 
for the insertion of the anode. This form of cathode weighs only 13 grammes, and is 
capable of bearing its own weight of copper without any danger of the deposit falling 
off when washed. Much higher current-densities can be employed than formerly, 
reducing the time required to electrolyse a solution to about one-quarter of its usual 
length. Copper may be safely thrown down from its sulphate with a current of 
0*5 ampere (density, l amperes), and 13 grammes can be deposited in sixteen 

or eighteen hours. Very gratifying results have also been obtained with silver, nickel, 
cobalt, zinc, and antimony. F. H. L. 


A Diesolver. A. J. Hopkins. Amer. Chem, Journ., 
vol. xxii. [5], pp. 407-410.)— An ordinary glass cylinder of 
suitable capacity may be used, that shown in the figure 
holding 2,200 c.c. A straight 6-millimetre tube is passed 
through one hole in the stopper, and connected below with 
a other upper limb of which is connected to an 

upcast tube, bent over at the top above the surface of the 
diecolving liquid. When the cylinder is charged with solvent 
and the salt to be dissolved, air is drawn through the apparatus 
by an aspirator connected with the short bent tube on the 
right, and the inflowing current carries up with it from the 
Y*^tube small columns the saturating solution drawn through 
the lower limb, which are discharged at the top and are 
automatically replaced by fresh portions of the solvent 
descending the cylinder. 

The apparatus is very rapid in action, 30 grammes of 
coffier sulphate having been dissolved in 2(X) c.c. of water at 
19^ 0. in forty minutes; and with a larger cylinder 1 kilo of 
ammonium carbonate was dissolved in 4 litres of water and 
1 lilfo of ammonia in about half an hour. C. S. 
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INSTITUTE QF^CHEMISTBY OP GEEAT BBITAIN AND lEELAND. 

Ths followhig is a list of the names of the candidates who passed the examination of 
the Institute of Cheniji^ry held in January, 1900 : 

Inteemediate Examination. — Aston, P. W., Mason University College, Birming- 
ham. Austin, J.iH., Mason University College, Birmingham. Bailey, H. J., University 
College, Shefi&eld. Bayly,jH. G., King’s College, London. Clarke, G., jun., University 
College, Nottingham. Danks, M. W., Mason University College, Birmingham. 
Blake Smith, B. E., B.Sc. (Lond.), University College, London. Taylor, Thomas, 
Glasgow and West of Scotland Technical College. Webster, John, Mason University 
College, Birmingham. Woodman, W. E., King’s College, London. 

A.I.C. Examination (old regulations). — Brooke, J. B., Pharmaceutical Society’s 
Laboratories and King’s College, London. Priest, M., Finsbury Technical College. 
Tickle, T., Pharmaceutical Society’s Laboratories, King’s College and University 
College, London. 

PiNAii A.I.C. Examination. — In Branch A {Mineral Chemistry): Fylie, W. A., 
University College, Dundee. Wright, L. V., B.A., Sidney College, Cambridge. 
In Branch B {Metallurgical Chemistry): Winch, H. J., A.C.G.I., City and Guilds of 
London Central Institution and Finsbury Technical College. In Branch G {Physical 
Chemistry): Price, T. S., B.Sc. (Lond.), Ph.D. (Leipzig), Mason University College, 
Birmingham, and the Universities of iueipzig and Stockholm. In Branch D{Orga7iic 
Chemistry) : Edrned, F. G., Assoc.E.C.Sc. (Lond.), B.Sc. (Lond.), Royal College of 
Science, London. Eynon, L., Finsbury Technical College. Hall, H., University 
College, Nottingham. Shedden, F., B.Sc. (Lond.), Mason University College, 
Birmingham. In Branch E {th-e A^ialysis of Food aiul Drags ^ Bicluding an Examination 
in Therapeutics, Pharmacology, and Mici'oscopy) : Stansell, L. W., Maidstone. 
Thorp, W., B.Sc. (Lond.), Limerick. Both for the Fellowship. 

The examiners in Chemistry were Dr. Bernard Dyer, F.I.C., and Professor 
Percy F. Frankland, F.R.S., F.I.C., and the examiner in Therapeutics, Pharmacology, 
and Microscopy was Dr. Thomas Stevenson, P.R.C.P. 

SALE OF FOOD AND DRUGS ACT. 

{Bepiinied from the ^'Times'' of Fchrmry 1, 1900.) 

The Right. Hon. W. 11. Long, M.P., President of the Board of Agriculture, has 
appointed a departmental committee to inquire and report as to what regulations, if 
any, may with advantage be made by the Board of Agriculture under section 4 of the 
Sale of Food and Drugs Act, 1899, for determining what deficiency in any of the 
normal constituents of genuine milk or cream, or what addition of extraneous matter 
or proportion of water, in any sample of milk (including condensed milk) or cream 
shall, for the purposes of the Sale of Foods and Drugs Acts, 1875 to 1899, raise a 
presumption, until the contrary is proved, that the milk or cream is not genuine. 

The committee will consist of the following gentlemen, viz., Lord Wenlock, 
G.C.S.I., G.C.I.E. (chairman), Mr. George Barham, Mr. George Cowan, Major Patrick 
George Craigie (an assistant secretary of the Board of Agriculture), Mr, 8. W. Farmer, 
Mr. Shirley F. Murphy, M.D., Prof. Thorpe, F.R.S. (Principal Chemist of the Govern- 
ment Laboratories), and Mr. J. Augustus Voelcker, Ph.D. Mr. Robert Henry Rew, 
of the Board of Agriculture, will act as secretary to the committee. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The monthly meeting of the Society was held on Wednesday evening, February 7, 
in the Chemical Society’s Rooms, Burlington House. Mr. Alfred H. Allen, in the 
absence of the President, occupied the chair. 

The minutes of the annual general meeting were read and confirmed. 

Certificates of proposal for election to membership in favour of Messrs. Norman 
Parr Booth, John Macallan, and C. T. Tyrer were read for the second time ; and 
certificates in favour of Messrs. James Eugene Kirkpatrick, Analytical Chemist, 
Taunton ; A. J. Murphy, Analytical Chemist, 11, Lyddon Terrace, Leeds; and John 
Alexander Ramsay, Chief Chemist and Manager, Sugar Experiment Station, Mackay, 
Queensland, were read for the first time. 

Mr. B, W. J. Warren was elected a member of the Society. 

The following papers were read : ** Note on the Separation of Oleic Acid from 
other Fatty Acids,” by J. Lewkowitsch, Ph.D. ; Analysis of a Sample of Treacle 
and of a Sample of so-called ‘Golden Syrup,*” by C. G. Matthews and A. Hyde 
Parker ; and a “ Note on Sour Milk,” by H. Droox) Richmond and J. B. P. Harrison. 


THE PRESIDENT’S ANNUAL ADDRESS. 

(Delivered at the Annual Meeting, January 24, 1900.) 

In addressing the Society at the close of a year of office, it is the duty of your 
President to take stock of the present condition of the affairs of the Society, to review 
the proceedings of the year, not without remembrance of older histories, and finally 
to forecast with “ intelligent anticipation ” the future course of events. The past we 
may regard with mixed feelings when we consider hopes not fulfilled or realized, but 
we may still look to a future without a dark cloud in prospect. 

Looking back upon the Presidents’ addresses in past years, say for ten years, I 
find certain topics uppermost in the minds of former occupants of this chair — the 
position of the Society ; the prospects of amendment of the laws relating to our 
official duties ; and the relations of Public Analysts to what was known as Somerset 
House— and these appear still to be the points of chief interest at the present 
moment. 

During the past year we have had to lament the loss of one of our Senior 
Honorary Fellows, Sir Edward Frankland, whose death last August came so unex- 
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peotedly, and is felt by many as a personal loss of no ordinary kind. Some here 
present doubtless owe to him no small part of their education as chemists, others 
have been associated with him in the affairs of the Boyal Society, the Chemical 
Society, and especially in the Institute of Chemistry, with the affairs of which he 
was so deeply concerned, and of which he was the first President, and in the welfare 
of which he remained faithfully and constantly interested. Apart from his eminence 
in pure science, he held a position of enormous responsibility as a professional chemist, 
and the high standards of purity by which he judged the character of the water- 
supply of London have been, without question, largely instrumental in bringing that 
supply to its present excellent condition, and incidentally set a similarly high standard 
for other public supplies, not only in this country, but in Europe and the United 
States, and practically the whole civilized world. The Sixth Keport of the Rivers 
Pollution Commission, that monument of industry and research, in which his share 
was so large, co-ordinated and established on a sound basis the true principles for 
the scientific judgment of waters — their comparison with natural supplies of the dis- 
tricts where they are obtained. 

An old member of our Society, Dr. Hodges of Belfast, has passed away at the 
ripe age of eighty-four, and vdll be much missed in the North of Ireland, where for 
many years he had done such good work, of which a notice recently appeared in The 
Analyst. 

Two other senior members and veteran chemists have been lost to us — Mr. G. 
H. Ogston, long in professional practice in London, and Mr. R. Oxland, of Bristol, 
one of the earlier Public Analysts, and who was appointed in 1878 at Plymouth and 
Davenport. 

As our Society was founded at the end of 1874, and held its first general meeting 
on February 25, 1875, it is now a quarter of a century old, half-way to its jubilee — 
at the silver- wedding age — and I am happy to say the Society was never stronger 
numerically or financially, and, I think I may fairly add, never more efficient or 
vigorous. The new rules came into operation at the beginning of 1899, and although 
a few associates gave up their connection with us, out of the total number of thirty- 
two no less than fifteen were elected at the first possible meeting, and eight others 
have since taken up their freedom, thus increasing the strength of the Society and 
bringing the younger members into closer association with its business. Forty-one 
members in all have been elected, making our actual members 9 honorary and 
248 ordinary members — a complete total of 257. Two members have withdrawn 
during the year, but I think, owing to the judicious changes in our rules during the 
office of my predecessor (Dr. B. Dyer), we may look forward to yet further develop- 
ment. 

The Honorary Treasurer has, I am happy to say, been able to give us a cheerful 
report of his exchequer, notwithstanding the fact of an exceptional amount of 
expenditure upon the journal and for printing expenses in connection with the Food 
and Drugs legislation of the past year. I am sure we are most grateful to him for 
the trouble he has taken on our behalf, not only by those gentle reminders which I 
hear he has sometimes to send to the forgetful few, but for the zeal he shows in the 
scrutiny of the various expenditures which are in his departmental control. One 
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way in which we may venture to show our gratitude is by sending our annual guinea 
without waiting for the gentle reminder. 

I think we all feel that The Analyst is year by year increasing in interest and 
usefulness, and this is dependent upon those gez^tlemen who contribute their original 
and valuable work to its pages, and also to our friend Dr. Sykes, the Editor, who, 
with his coadjutors gather and condense so admirably the analytical matter constitu* 
ting the rest of the journal. Possibly before long some enlargement of The Analyst 
may be necessary If the number of original contributions increases ; but this will 
not necessarily mean loss to the Society, as growth of this character will be covered 
by an increase of membership and increased sales. 

The Analyst is, of course, one of our heaviest items of expenditure, but at the 
same time one of the most necessary, and keeps the Society alive : it is the bond of 
union between those present at the meetings and absent members, which no 
Home Euler would wish to repeal. The Society, however, has been urged again 
recently to modify the character of The Analyst, and save some part of the expense 
of its maintenance by accepting advertisements which are at present excluded, 
relating to articles of food and drink, as well as medical preparations of various kinds. 
We have not acceded to the suggestions, and I believe we have acted in the best 
interests of the Society and of professional chemistry. Unless control were exercised, 
some of the most objectionable forms of advertisement, with their testimonials of a 
similar class, would appear in the pages of our Journal, while, if a censorship 
were established, by which one manufacturer’s advertisements might be excluded 
and another admitted, the fact would be taken as a form of guarantee of the wares, 
or an implied acquiescence in the terms of the advertisement. As Public Analysts, 
we must feel we are in a delicate position in this regard, and wo have acted, there- 
fore, on the simple intelligible principle of inserting no advertisements relating to 
articles which may be within the purview of the Pood and Drugs Acts, and which 
may be called upon to examine officially. This policy will, I believe, commend itself 
to the members of the Society generally, and will, I trust, be adhered to by our 
uccessors who may be responsible in the future for the conduct of the Society’s 
affairs. 

The list of papers read before the Society numbers twenty-eight, and some of 
the contributions are of permanent value and importance, and much interesting 
discussion on some of the papers has taken place at the evening meetings. Now 
that the amended and extended definition of food has been brought into the Act, 
a very large number of additional articles, and especially sauces and condiments, 
will come before the notice of analysts, and I hope to see during the next year 
further contributions to our knowledge from a study of the composition of such 
articles, now that more attention has been given to them. Those younger members 
anxious to find fresh ground for research need not want for material for some time 
to come. 

Papers read in 1899 : 

“ The Occurrence of Barium Compounds in an Artesian Well Water.” By John 
White. 

** A New Test for Formaldehyde.” By Norman Leonard, B.Sc., and Harry 
M. Smith. 
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** On Gaper Tea.’* By Charles Estoourt. ^ 

The Adulteration of Sweet Spirit of Nitre with Potassium Nitrate/’ By 
W. F, lx)we, A.RS.M. 

Some Analyses of Ginger.” By E. G. Clayton. 

“ Note on Boric Acid in Milk Samples.” By E. G. Clayton. 

“ Caper Tea.” By John White. 

Note on a Possible Source of Error in Modilications of the Leffmann and 
Beam Method of Fat Estimation in Milk.” By H. Drt)op Biohmond and 
F. K. O^Shaughnessy. 

'‘On a Eecent Ginger Case.” By E. J. Bevan, Bernard Dyer, D.Sc., and 
Otto Hehner. 

" The Composition of Milk and Milk Products.” By H. Droop Eichmond. 

“ An Attempt to Compute Mathematically the most Probable Limits for Milk.” 
By H. Droop Richmond. 

“ Note on the Estimation of Ether and Alcohol when mixed with Petroleum 
Ether and other Solvents.” By II. Droop Richmond. 

“ The Estimation of Fat in Milk, using Petroleum Ether as a Solvent.” By 
H. Droop Richmond and C. H. Rosier. 

" Notes on Milk Analysis, including the Molybdate Test for Cane-sugar.” By 
L. de Koningh. 

" A New Form of Distilling Flask for Use in Water Analysis.” By Mr. W. P. 
Skertchley. 

“ The Assay of Belladonna, B.P.” By F. C. J. Bird. 

“ On the Use of Boric Acid and Formaldehyde as Milk Preservatives.” By 
S. Rideal, D.Sc., and A. G. R. Foulerton, F.R.C.S. 

“ The Value of the Estimation of Pentosans in Food Materials.” By Otto 
Hehner and W. P. Skertchly. 

“ On some Comparative Analyses of, and Digestive Experiments with, White 
and Wholemeal Breads.” By Otto Rosenheim, Ph.D., and P. Schid- 
rowitz, Ph.D. 

“ Note on Coffee Extracts.” By C. G. Moor, M.A., and Martin Priest. 

“ On the Determination of the Iodine Value.” By J. Lewkowitsch, Ph,D. 

“ On the Influence of Ammonium Salts on the Precipitation of Nickel by 
Ammonia.” By Arthur Marshall. 

“ The Meaning of the Acetyl Value in Fat .Analysis.” By J. Lewkowitsch, Ph.D. 

“ On Some Analyses of Modern Dry Champagne.” By Otto Rosenheim, Ph.D., 
and P. Schidrowitz, Ph.D. 

“ Note on Asafobtida.” By J. M. Martin, B.A., M.B., and C. G. Moor, M.A. 

“ On the Determination of the Iodine Value.” By Dr. J. J. A. Wijs. 

“ Treacle or Golden Syrup.” By E. W. T. Jones. I 

“ On a Method for Distinguishing between Hops and Quassia.” \ By Alfred 
C. Chapman. 

The prospects of amendment of the Food and Drugs Act of 1876 — the Act 
which brought us and our Society into being — have occupied the Society and its 
officers for several years ; but, with all its admitted defects, the old Act has worked 
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to the advantage of the public in no small degree. Mx, Hehner, in his address as 
President in 1892, pointed out that the percentage of adulteration, which from 1877-81 
was 16*2 per cent, of adulterated samples, had fallen to 11*2 per cent, in 1890. The 
total number then analysed in the year was 27,466, of which 3,069 were adulterated ; 
and it is interesting to note that the latest accessible return (1898) gives 49,565 
samples examined, with 4,319 returned as adulterated — a proportion of 8*7 per cent. 
The Act has done much to check adulteration, although in ten (bounty Councils and 
sixteen boroughs its provisions have been greatly or altogether neglected. 

In the dark ages of 1890 Mr. Hehner observed that Oxfordshire was at the 
bottom of the list, but I am glad to say we now occupy a less conspicuous position. 

In 1893 Mr. Hehner reviewed the Bill of Dr. Cameron which had met with 
the doom of the Innocents, and was not lamented; but that year was important 
for a discussion of proposals in this Society for amending the Acts, and the suggested 
Chemical Department of the Local Government Board. Our President in 1896 
urged the need of the establishment of standards and limits, to be fixed by a com- 
petent and authoritative body on which Public Analysts should be represented ; the 
Adulteration of Food Committee sat and reported, and, as you know, embodied in 
their report many of the suggestions and proposals of our Society. 

The session of 1897-98 saw the introduction of another attempt justly described 
by the President, Dr. Dyer, as disappointing, since it almost ignored all the improve- 
ments, so much needed, which had been recommended by the Committee of the 
House after an exhaustive and careful inquiry. Our Council, as you will remember, 
took up a line of strong opposition, and the Bill was happily dropped. 

At length, in 1899, the new Food and Drugs Bill was brought in, and, being a 
serious attempt to carry out the recommendations of the special committee, was on 
the whole favourably received ; and after much interesting discussion and consider- 
able changes, passed through Parliament, and came into operation in -January of this 
year, 1900. The Society has been already informed of the modifications suggested 
by your Council, and the courteous way in which they were considered and received, 
and I am pleased to say in many cases the suggestions were accepted by Mr. Long 
and are incorporated in the Act. 

Many of the new proposals emanated from the committee of 1896, and were 
commented upon by your President two years since. Experience alone can teach 
us the defects of this Act, which will indeed be a marvel of perfection if everybody 
is satisfied with it. The buyer and the seller, the inspecjtor and the analyst, the 
prosecuting and defending solicitors, the local authorities, the Board of Agriculture, 
the Government chemists, besides the magistrates and Her Majesty’s judges, will be 
concerned in various ways in carrying out, interpreting, or finding loopholes in the 
provisions of the new Act, and its effects will not perhaps be quite in accordance 
with what was intended ; but I look upon many of the new provisions as excellent, 
and have great hopes of their future usefulness. 

It is probable that the number of samples purchased under the Act will increase, 
especially in certain districts, where little use has been made of its provisions in the 
past, now the machinery oan be set in motion from the Central Authority, md the 
provisions referring to the use of warranty as a defence will, it is to be hoped, 
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protect the innocent retailer, and enable the real offender to be punished for adultera* 
tion, in fact, put the saddle on the right back. 

An important new departure arises from the provision that a certificate of analysis 
by ^ Public Analyst, made for the defendant, will be evidence of the facts stated 
therein, without his personal attendance at the hearing. This seems a fair arrange- 
ment, and will be a convenience to those gentlemen who may be asked to make an 
analysis for the seller. Some fears have been expressed that this provision may lead 
to undignified disputes in court, and that contradictory certificates will be produced, 
to the detriment of our profession and the hindrance of justice, but I do not 
share in these misgivings. Every Public Analyst who may be asked to examine an 
article for the defendant will do the work with the full responsibility which rests 
upon him for all his official analyses, and I have no doubt will report impartially on 
the case. And if he should conscientiously differ in opinion from the analyst for 
the other side, the case would probably be referred to the Government Laboratory 
to decide between the opposed opinions. It must be remembered that the correct- 
ness of a Public Analyst’s certificate is seldom seriously disputed; the number of 
cases referred to the Government Laboratories is a very small proportion of those 
reported as adulterated (about 1-5 per cent.), and in three cases out of four the 
analyst’s certificate is confirmed by the referees.* It will doubtless happen that a 
defendant will have his reserve sample examined, not possibly knowing its real 
character, only to find the certificate of the buyer confirmed in the large propor- 
tion of cases. 

Another consequence arising out of the new Act is the appointment of a Depart- 
mental Committee to inquire into the questions of preservatives and colouring matters 
in food. That Committee is now sitting and taking evidence, and, as is only natural 
where diverse interests are concerned, evidence of very conflicting character has 
been tendered. But there appears to be a growing conviction that the unrestricted 
use of preservatives, which hitherto it has been difficult to deal with, should not go 
on, and some limits should be imposed, and for some articles an entire prohibition of 
preservatives is necessary. Your Society appointed two representatives, the President 
and Dr. Stevenson, and many members of the Society have individually given, or 
will give, their experiences and opinions to the Committee ; others, in response to an 
invitation sent out, have furnished your representatives with much valuable testi- 
mony as to the nature and extent to which preservatives are employed in different 
parts of the country. I anticipate, when the Committee reports, that many disputed 
points as to the desirability or otherwise of permitting certain additions to food will 
be finally settled and disposed of. 

It may be some time before the Committee is able to collect all the information 
they would desire, and I should like to invite any of our members who have not yet 
returned the schedules of preservatives and colouring matters to send them to the 
secretaries, with any information they may be able to gather on the subject. Prob- 
ably some suggestions to inspectors in various districts may lead to the purchase of 
articles on which our information is scanty, as they are seldom bought under 
the Act. 

49 , 55 ,^> Bamples iii 1898 ; 4,319 adulturatod, 74 refcreDccR, witli only 17 dlBagrcoiuents. 
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Our relations with Foreign Powers, I am happy to say, continue friendly, 
although your Council has had some diplomatic correspondence with the Government 
chemist, which appeared in the journal of the Society. I do not desire to revive old 
oontroVersies, and I am glad to notice that the proportion of cases in which the 
opinion of the referees differed from that of the Public Analyst in respect of disputed 
samples is diminishing. Doubtless there will be some differences of opinion in the 
future, as in the past, since the natural variations in composition of animal and 
vegetable products makes it impossible to fix an exact limit or analytical standard ; 
but since some standard must be used in forming a judgment after every analysis, it is 
surely better to settle by friendly discussion the lines on which we will work and the 
limits of variation to be allowed. In this way the unsatisfactory conflict of evidence 
between a responsible public officer and a Government official could frequently be 
avoided. 

In the report of the Government Laboratory on the samples referred under the 
Food and Drugs Act, I notice that seventy-four samples came before them for judg- 
ment, of which forty-seven were milks. They confirmed the Public Analyst's opinion 
as to forty milks, and dissented from him in seven cases, which looks as though we 
have somehow arrived at a common standard of reference for the composition of 
milks. Also, in three cases out of four, the analyst’s verdict was confirmed as to 
undue dilution of spirits, and here, again, the standard is very definite. But in those 
cases of ground ginger and caper tea referred to in our correspondence with the 
Government chemists it is evident that the divergence of opinion rests solely on the 
diverse interpretation of practically concordant analyses ; how far ginger may be 
impoverished by washing, and how' much extraneous matter should be permitted in 
tea, are the simple questions at issue, and these should be settled once and for all 

The I'resident (Dr. Stevenson) addressing the Society in 1897 quoted the state- 
ment of the Adulteration Committee, that “ they regarded it as of great importance, in 
the interests of the public, that Public Analysts should, as far as possible, be made 
acquainted with the methods adopted by the Government Laboratory in the analysis 
of food, and with the considerations kept in view by them in determining whether an 
article has been adulterated and added the comment that ** this pronouncement 
we may expect to have a generous and not tardy response, and that the official book, 
which ought to be, and possibly is, in preparation by Somerset House, placing all the 
analytical methods used in food and drug analysis, and the deductions that ought to 
be drawn from the results of analysis, at our disposal, will be welcomed by Public 
Analysts as a priceless boon.” 

Dr. Thorpe, at the Society's Dinner in 1896, told us “he had no stronger desire 
than that both he and we, public servants as we are, should work together cordially 
and harmoniously in the discharge of our public duties,” and he looked forward to 
an opportunity of personal adjustment of such questions as had been referred ta 

Well, gentlemen, I am extremely pleased to say that the Chief Chemist has 
recently made a suggestion for a conference between this Society and some of the 
staff, with the special view of coming to an understanding upon the methods to be 
employed in judging samples of margarine under the new Act. This proposal, 
naturally^ has been cordially accepted, and 1 have every confidence that we shall 



64 


THE ANALYST. 


Arrive at an understanding both as to a oommon method of working and the analytical 
limits to be adopted whereby we can obtain concordant results when the samples 
have to be examined by both sides. , 

I venture also to hope that this is only the first conference of its kind, which 
will be followed by others relating to points where any differences of opinion may arise 
in regard to other articles. 


NOTE ON THE SEPAEATION OF OLEIC ACID FEOM OTHEE 

FATTY ACIDS. 

By J. Lewkowitsch, Ph.D. 

{Read at the Meeting^ February 7, 1900.) 

In the course of a technical research on oleic acid, I had occasion to examine two 
methods which had been proposed recently by Twitchell and by Farnsteiner — the 
one for the separation of oleic acid (and other liquid acids) from solid fatty acids, 
the other for the separation of oleic acid from less saturated fatty acids. 

I find the two methods practically useless for quantitative purposes, and, 
unpleasant though it be to publish results of this kind, I think some little service may 
be rendered to my colleagues by placing my results on record. 

TwitchelVs method is based on the insolubility in petroleum ether of the oleo- 
sulpho compound, obtained on treating a mixture of saturated and oleic acids with 
85 per cent, sulphuric acid. He obtained apparently very good results in the case 
of a commercial oleic acid of a cold test of 12’’ C., his method yielding a little over 
7 per cent, solid acids. 

I examined a commercial oleic acid made from tallow, having the solidifying- 
point of 8-6° C. and the iodine value 82*27, so that it may be accepted that the acid 
contained about 90 per cent, of true oleic acid, and practically very little of less 
saturated acids, if any. 

I obtained in two experiments, when the petroleum ether was allowed to stand 
with the compound for a short time only, from 21*6 to 25 per cent, solid acids, and 
in two other experiments, where the - mass was allowed to stand with the petroleum 
ether overnight, from 17*8 to 18*7 per cent, solid acids. 

Another sample of oleic acid from the same source, having the iodine value 
84*16 and hence containing about 7*25 per cent, solid fatty acids, gave by Twitchell’s 
method from 35*36 to 44*30 per cent, solid acids. The best results were obtained by 
cooling the oleic acid in ice-water and allowing to stand with the acid for twelve 
hours before adding the petroleum ether. But even then, in four experiments, from 
15*35 to 16*58 per cent, of soluble (supposed solid) acids were found, so that further 
attempts had to be abandoned. 

Farmteiuer^s method is based on the insolubility of barium oleate in cold benzene 
containing a little alcohol, in which menstruum the barium salts of the saturated acids 
are also insoluble. If this method yielded satisfactory results, an important step in 
the resolution of mixed fatty acids containing acids of the series 
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CnHjn. 4O0, and less saturated would be made, as all the acids of greater unsaturation 
than oleic acid could be removed by means of crystallizing the barium salts from 
benzene containing the prescribed amount of alcohol. From the mixture of saturated 
acids and oleic acid then remaining, the oleic acid could be separated in a practically 
satisfactory manner by well-known methods. 

1 therefore examined samples of linseed, cottonseed, and olive oils. The result 
is set out in the table. The discordant results suggested the examination of oleic 
{usid. The oleic acid of iodine value 84*16 was employed for the experiments. A 
glance at the table shows the hopelessness of the method. 


Table I. 

IlesuUs of Famsleinefs Method, 


Amount of Fatty Acids. 



1st 

Filtrate. 

2nd 

Filtrate. 

3rd 

Filtrate. 

Insoluble. 

Total 

found. 

Linseed oil 

...■ 90-30 

4*71 

1-57 

2-54 

99-12 

Linseed oil 

... 86-38 

4-55 

0-98 

2-43 

94*34 

Linseed fatty acids 

. ! 61-62 

17-20 

7-80 

1-50 

88-12 

Linseed fatty acids 

... 65-32 

14-02 

4-40 

2*80 

86-54 

Olive oil 

...: 28-20 

26-65 

10-67 

24-16 

89*68 

Olive oil 

... 29-17 

18-65 

29-30 

12-12 

89-77 

Olive oil 

... 33*58 

22-55 

18-36 

11*53 

86*02 

Olive oil 

... 31-93 

21-64 

24-31 

12-84 

90*22 

Cottonseed oil 

... 64-36 

9-58 

3-43 

18-86 

96*23 

Cottonseed oil 

... 61*44 

10-57 

3-00 

19-95 

94*96 

Cottonseed oil 

... 44-25 

9-81 

8-80 ’ 

1 24*52 

87*38 

Cottonseed oil 

... 44-67 

12-26 1 

7-80 

1 22-26 

86*99 

Oleic acid 

...‘ 85-94 

8-05 

3-00 

: 2-94 

99-93 

Oleic acid 

... 85-96 

5-28 

2-68 

i 3-49 

97*41 

Oleic acid . 

... 42-84 

37*74 

20-18 

‘ 

100-76 

Oleic acid 

... 23-28 

43-74 1 

29*43 

4-20 

100-65 

Oleic acid 

... 23-70 

, 67-37 1 

596 

0-44 

97-47 

Oleic acid 

... 10-68 

! 66-26 i 

20-12 

' 0-40 

97-46 

Oleic acid 

... 53-73 

! 12-51 i 

29-24 

4-70 

100-58 

Oleic acid 

...i 47*90 

i 15-00 1 

34-45 

0-63 

99-96 


An explanation of my failure is found in the following table, which proves that, 
contrary to Famsteiner’s statement, barium oleate is not insoluble in benzene, and 
much less so in the proposed mixture of benzene and alcohol. 
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Table II. 

Barium Oleate, boiled li hmirs tmder reflux condenser with 60 c,c. of Benzene^ 

containing — 

Yielded Soluble Salt. 

Per cent. 5.3 
14*4 
31*34* 

37*17 
57*34 
56*59 
59*94 

The experiments set out in the above table were carried out by Mr. C. D. Kobert- 
shaw, to whom my best thanks are due. 

Discussion. 

Mr. Hehnbb said that, on heating oleic acid with potassium hydroxide, one 
molecule of hydrogen was given off, whereas in the case of stearic acid and palmitic 
acid there was no evolution of hydrogen. It was to ])e presumed, also, that in the 
case of linolic acid, which contained one molecule of hydrogen less than oleic acid, 
no hydrogen would be given off on heating with potassium hydroxide. It would 
therefore seem that the hydrogen evolved on heating the mixture of fatty acids with 
potassium hydroxide ought to bear some relation to the quantity of oleic acid present, 
and might afford a means of determining it. 

Mr. C. A. Mitchell inquired whether the author had made any experiments on 
the lines of another paper of Farnsteiner, in which lead elaidate was said to behave 
in petroleum spirit like the lead salts of the saturated fatty acids, though the results 
then obtained were not sufficiently constant for quantitative purposes. F. G. Edmed, 
in a recent paper before the Chemical Society, stated it to be possible, under certain 
circumstances, to convert oleic acid into elaidic acid quantitatively, so that Farn- 
steiner’s results in this direction, provided that they were reliable, might possibly 
now be of assistance in solving the problem. 

Dr. Lewkowitsch said that Mr. Hehner's suggestion was certainly a valuable 
one, although the evolution of hydrogen could not be expected to be strictly quanti- 
tative so as to determine thereby pure oleic acid ; and it would have to be shown 
that no evolution of hydrogen took place in the case of linolic acid. In reply to 
Mr. Mitchell, his own attempts to prepare elaidic acid on a considerable scale led 
him to think it hardly possible that Edmed could have really obtained, as he stated, 
98 per cent, of pure elaidic acid. Also Farnsteiner had tried to convert quantitatively 
oleic acid into elaidic, but had failed. 


9.^ per Cent. Alcohol. 


Cubic cents. 0-0 
„ 00 

„ 0-5 

» 1-0 

„ 20 

„ 20 

„ 2-5 
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THE EELATION BETWEEN SPECIFIC GBAVITY, FAT, AND SOLIDS- 

NOT-FAT IN MILK. 

By Nobman Leonakd, B.Sc., F.I.C. 

Many of the formulaD which have at various times been devised to express the 
relation between the specific gravity, fat, and solids-not,fat in milk are open to 
criticism on one or more of the following points. In the earlier investigations the 
number of samples analysed was too small to allow of accurate conclusions being 
drawn, and the fat was assumed to exercise an influence on the specific gravity 
corresponding with its density in the isolated state. In many cases the analyses 
appear to have been made within a comparatively short period, a point which is of 
importance in connection with the fact, pointed out by Richmond (Analyst, xix., 
73-87 ; XX., 1-3), and confirmed by myself {vule infra), that there exists a periodical 
variation in the constitution of milk. It would seem, also, that the formula hitherto 
proposed have been based on analyses executed by the most accurate, but not always 
the most generally used, methods, and under conditions more or less removed from 
those under which the practical analyst, for whose use the formulae are intended, is 
compelled to work. The following remarks have reference to 137 samples of milk — 
genuine and adulterated — received throughout the year 1898 for analysis under the 
Sale of Food and Drugs Act ; and although the analyses have no claim to absolute 
scientific accuracy, yet the deductions drawn therefrom may have a comparative and 
a confirmatory value, and the results will be of interest as being the outcome of 
ordinary routine work. As regards the analytical methods employed, the specific 
gravity was determined by a hydrometer, due corrections being applied for tempera- 
ture and for inaccuracies in the graduation of the instrument ; the total solids by 
evaporating 5 grammes to dryness in a platinum dish and drying the residue at 100® C. 
for three to four hours ; the fat by the Werner-Schmid process ; and the solids-not- 
fat by difference. Of the 137 samples examined 4 were “ separated” milks, 74 con- 
tained from 1 to 3 per cent, of butter-fat, and 9 contained over 4 per cent, of fat ; 
probably the majority of the samples were watered, since 105 contained less than 
8*5 per cent, of solids-not-fat. The average composition was : specific gravity, 
1029*3 ; total solids, 11*05 ; fat, 2*94 ; solids-not-fat, 8*11 per cent. 

Assuming the excess gravity (G), fat (F), and solids-not-fat (S) to be connected by 
the equation G = Ss - F/, where 5 and / represent the number of units by which the 
specific gravity (water = 1000) is raised or lowered by each 1 per cent, of solids-not- 
fat and fat respectively, the most probable values of s and / are given, according 
to the method of least squares, by the formul® 

Y(8‘*^).S(F2)~p(SF)]2 
1XSG).:^XSF) - 

S(S2).S(F2)-.[^SF)]2' 

Making the calculations indicated, the formula G =3*9058 ~ 0*816F is obtained, 
whence, since T (total solids) ^S + F, F = 0*827T~0*212G. On comparing the fats 
calculated by this formula with the experimental values, it is found that the errors 
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lie between -0*33 and +0*35 as extremes ; in 70 per cent, of the analyses the error 
is not greater than 0*1, and in 90 per cent, it is not greater than 0*2 ; the probable 
error is rfc0*078. As has been shown by Richmond {Analyst, xviii., 169471), the 
magnitude of the error appears to be independent of the amount of fat, but there is 
distinct evidence that the fat calculated exceeds that found as the solids-not-fat rise. 
The magnitude of the error also varies with the season, as is shown in the table 
below, in which the 137 samples, arranged in order of date, are divided into six 
batches of 20 and one of 17, and the average error calculated for each batch. This 
point will be again referred to later. 


Numbers. 

Averai^e Error. 

H. 


1 - 20 

- 0*13 

4-035 

0-954 

21- 40 

-0-04 

3-888 

0-716 

41 - GO- 

+ 0-03 

3-933 

0-976 

BI- 80 

+ 0-05 

3-838 

0-710 

81 - 100 

+ 0-07 

3-786 

0-650 

101 - 120 

-0-01 

3-941 

0-905 

121 - 137 

-004 

3-884 

0-720 


It may be here pointed out that although 8-905 and 0*815 are respectively the 
most probable values for s and /in the equation G = Ss- h/ connecting specific 
gravity, fat, and solids-not-fat, the constants in the equation F = 0*827T — 0‘2]2G, 
deduced therefrom by means of the relation T=S + F, are not the most probable for 
an equation connecting F, T, and G. The values of a and h in the equation 
F = aT - hG, independently calculated by the method of least squares, are 0*809 and 
0*205 respectively ; but the results obtained by the use of these figures are practically 
identical with those given by the formula F = 0*827T — 0-212G, and the probable 
error is not appreciably less. 

In order to ascertain whether the changes in the error at different times of the 
year are due to variations in the value of either s or /, or of both these factors, their 
values were independently calculated for each of the batches in the table given above. 
It will be seen that both 5 and / vary in a somewhat irregular manner, but that at 
the time when the error attains its greatest positive value both s and / are at a 
minimum, whilst the largest negative error coincides with the maximum values of s 
and (nearly) of /. 

The secular variation of the error suggested the use of an equation of the type 
F = aT - 5G + K, in which K might be varied with the time of year. In this case the 
constants a, b, and K must be so chosen as to fulfil the condition 

^(aT - 5G + K - F)- = a minimum. 

The values of K calculated for the seven batches of samples separately are very 
small — less than 0<X)2 — but taking the whole number of samples, the equation 
F = 0*796T -0*2100 + 0*30 is obtained. This gives results with a probable error of 
±0*076, and is therefore only slightly more accurate than either of the two formulas 
previously suggested. On comparing the fats calculated by this formula with the 
experimental values and plotting the average monthly errors against the months of 
the year, a rough curve is obtained having a minimum point in February and a 
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maximum in August. The following average errors were read firom the smoothed 
curve : 


Month. 

Error. 

Montli. 

Error. 

January 

-0-12 

July 

+ 0-11 

February . . . 

-0-13 

August 

+ 0-12 

March 

-0-09 

September 

+ 0-1] 

April 

-0-03 

October . . . 

+ 0-06 

May 

+ 0-02 

November... 

-0-01 

June 

+ 0-07 

December . . . 

-0-07 


The corresponding corrections, which are of opposite sign to the errors, may be 
applied to the results obtained with the formula F = 0-796T— 0*21G + 0*30, or, what 
is the same thing, the correction may be applied to the constant K, which thus 
assumes a different value for each month. With the formula thus corrected results 
are obtained with a probable error of =b 0*065. In 75 per cent, of the analyses the 
error is not greater than 0*1, and in 94 per cent, it does not exceed 0*2. 

The equation F = 0*796T -0*2 IG-f 0*30 may be written 
F .. 4-(T - «) + (0*3 - 0*004T - 0*01G). 

The value of the term within brackets practically never exceeds =b0*l, and in the 
vast majority of milks dealt with by Public Analysts it is considerably less ; hence 
the simple formula F = J (T - ) corresponds fairly accurately with the results. 

The fats calculated in accordance with the formula T - J -f 'yF + 0*14, proposed by 
Richmond in 1895 (Analyst, xx., 57), are higher than those given by the formula 
F = 0*796T -0*21G-h0*30 in the case of milks containing over 10 per cent, of total 
solids, and lower when the sohds are less than 10 per cent. The difference does not, 
however, exceed 0*1, except in the case of rich milks. 

My thanks are due to Dr. Thomas Stevenson for permission to make use of 
results obtained in his laboratory. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

Determination of Gluoose in Treaole. A. K. Miller and J. F. Potts. 
(Journ. Soc. CJiem. Ind,, 1899, 1091.) — The authors are of opinion that as yet no satis- 
factory method has been devised for the quantitative analysis of sugar syrups adul- 
terated with glucose, and that, failing this, analysts must be contented with a qualita- 
tive test. This, the authors consider, is afforded by the polarimeter ; in many cases 
a single observation by this instrument will show the presence of gluoose. It is in 
general better to extend the examination and proceed as follows : Determine reading 
of a 10 per cent, solution of the syrup ; invert the cane sugar in a portion of the solution, 
again determine rotation, and calculate the rotation due to cane sugar. If this be 
deducted from the original rotation, the difference will represent the rotation due to 
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dextrose and Itevulose if the sugar is a genuine sligaJr syrup, and the result will be a 
IffiTO-rotation. As dextrose and Isevulose are not invariably present in equal amounts, 
no suspicion is to be attached to a sample showing a slight dextro-rotation at this 
point; but if glucose is present, a marked dextro-rotation will be found, and its 
degree will afford some guide as to the amount of glucose added. Should any doubt 
still remain, the sugar may be fermented, and the rotation of the solution again 
determined. As glucose syrups always contain large amounts of dextrin, the rotatory 
power of the fermented solution affords a good confirmatory test. A table of the 
analyses of various syrups, pure and adulterated, bearing out the authors’ conten- 
tions, is appended. W. .T. B. 


On the Influence of Feeding on some of the Constants of Butter. A. Ruffin. 

(Ann. de Chim. Anal., 1899, iv., fiSS-SSfi.) — In order to determine to what extent the 
nature of the food given to the cow influences the constants of the butter, the author 
has analysed a number of samples, and summarizes his results in the following table ; 


Foot! of OowB. 


Kefnictioii 

Suporiiticatioii 

ReiKliert AVoUnv 



No. 


No. 

Fodder, lucerne, etc 

/Max. 

'\Min. 

33 

30 

232 

224 

34-9 

27-6 

Cotton-seed oilcake 

fMax. 

\Min. 

30 

28-5 

228 

222 

29 

26-4 

Cotton seed oilcake 

/Max. 

30 

229 

30 

and fodder 

iMin. 

29-5 

221 

28-4 

Earthnut oilcake 

fMax. 

\Min. 

31 

30 

228 

225 

29 

26-9 

Earthnut oilcake 

1 Max. 

30 

229 

32 

and fodder 

\Min. 

28 

221 -9 

28 

Cocoanut oilcake 

1 Max. 
i Min. 

33 

32 

240 

231 

31 

2H-5 





C. A. M. 


A TSbvt Reagent for Alkaloids, especially Opium Bases. Meoke. (Zeils. 
bffentl. Cliem., 1899, v., 351 ; through Ghem. Zeit. Hep., 1899, 273.) — A 0 5 per cent, 
solution of selenious acid in strong sulphuric acid gives characteristic colour reactions 
with colchicine, digitalin, veratrine, and more particularly with the alkaloids of 
opium. The reagent strikes a conspicuous green tint even with 0005 milligramme 
of morphine and codeine, and the reaction is therefore more delicate than its pre- 
decessors, appearing immediately and in the cold. When the colours produced 
by sulphuric acid alone are red, they are very liable to be masked by the brown shade 
formed by the action of the acid upon extractive matters if the alkaloids are impure ; 
the green yielded by selenious acid in presence of codeine and morphine, on the 
other hand, is distinctly visible even if the solution turns brown. F. H. L. 
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TOXICOLOGICAL ANALYSIS. 

Determination of Morphine in Toxioologioal Cases. Busswurm. {PUarm, 
C, 1899, xl., 544; through Chern, Zeit. llejp.y 1899, 284.) — The author modifies 
the usual process slightly so as to recover the alkaloid in a crystalline condition. 
The original ammoniacal solution is extracted with warm amylic alcohol, the latter 
is shaken with hydrochloric acid, the aqueous liquid is supersaturated with ammonia, 
and the solution is extracted with chloroform. The chloroform is evaporated till 
only a few c.c. are left, mixed with 50 grammes of petroleum spirit, and set aside for 
twenty-four hours. The liquor is poured off, the morphine crystals are dried first in 
the air, then at 80“ or 90“ C., and finally weighed. F. H. L. 

Kstimation of Chloral Hydrate in Toxicological Work. Busswurm. 

(iVmrm. //., 1899, xl, 543; through Chem, Zeit. Bep., 1899, 283.) — Chloral 
hydrate only distils with difficulty in a current of steam. The substance should be 
made alkaline and then distilled ; a portion of the distillate is boiled with alcoholic 
potash under an inverted condenser to split off the chlorine, which is then determined 
as usual. F. H. L. 


ORGANIC ANALYSIS. 

The Chemical Identifllcation of Vegetable Fibre. E. Jandrier. {A7i7k de 
Chhn, anahy 1899, iv., 337, 338.) — This is based on the property possessed by 
cellulose of being converted by the action of sulphuric acid into carbohydrates of 
an aldehydic character, which give colour reactions with various phenols. 

Thus, for example, to detect cotton-fibre in a woollen fabric, the sample is well 
washed and warmed for thirty minutes on the water-bath with sulphuric acid of 
20“ B^. The liquid is then diluted and tested for carbohydrates in the following 
manner : About 0 01 gramme. of a phenol, such as resorcinol, is placed in a test-tube, 
into which is also introduced 1 to 2 c.c. of the incomplete solution of the sample. 
A little sulphuric acid, which must be completely free from nitrous compounds, is 
then poured down the sides of the tube, which, if necessary, is slightly warmed in 
the water-bath. 

If the liquid obtained by treating with sulphuric acid a quantity of the fabric 
containing 1 gramme of cotton be diluted to a litre, the colour of the product 
becomes orange-yellow with resorcinol ; violet with a-naphthol, morphine, and 
codeine ; green with gallic acid ; brown with hydroquinone and pyrogallol ; and 
rose with thymol, menthol, etc. {Cf, Analyst, xxi., 295.) 

These reactions are said to be so extremely sensitive that traces of cotton can 
be detected even in dyed fabrics, and it is rarely necessary to decolorize the solution 
with animal charcoal. 

By comparing the colours thus obtained with those given by solutions derived 
from a known weight of cotton under identical conditions as to temperature, etc., 
the reaction may be made quantitative. 


C. A. M. 
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The Sstimation of Sugar in Diabetic Urine. 4. Patein and E. Dufau, 
{Jonm, Pharm, Chim,^ 1899, x., 433-438.) — As certain albuminous substances in 
urine are incompletely precipitated by the basic or normal acetate of lead, the 
authors prefer a solution of mercuric nitrate for the purpose. This is prepared by 
mixing 200 c.c. of acid mercuric nitrate {nitrate acids de mercwre) with 500 to 600 c.c. 
of water, adding a few drops of a solution of sodium hydroxide, until, on shaking, a 
slight yellow precipitate is formed, and making up to a litre. 

In making an analysis, this reagent is added to 50 c.c. of the urine so long as 
a precipitate is formed. Sodium hydroxide solution is then added drop by drop 
with continual agitation until the liquid is very slightly alkaline, after which it is 
made up to 100 or 150 c.c. and filtered. The filtrate will contain only traces of 
mercury, and can be used directly for the volumetric determination of the sugar. 

For a polarimetrical estimation, the last traces of mercury may be eliminated 
by adding a small quantity of sodium hypophosphite, and gently heating the liquid, 
when the mercury will be precipitated in the metallic form, and the filtrate can be 
examined in a polarimeter in the ordinary way. 

In order to determine the extreme maximum limit at which it might be neces- 
sary to use the mercuric nitrate reagent, the authors added to a diabetic urine 
10 grammes of peptones and 20 grammes of sodium chloride per litre, and 50 c.c. of 
this urine only required 60 c.c. of the reagent. 

The following table is given in illustration of the author’s ex})eriments : 


Estimated by polarimeter : 

U rine, simply filtered 

,, lead subacetate precipitation 
,, normal lead acetate precipitation 
,, mercuric nitrate precipitation 
,, ‘ with addition of peptones and salt, 

mercuric nitrate precipitation 

Estimated with Fehling’s solution in the urine 
after precipitation with mercuric nitrate 


Sii^ar, (JrannnoH per litre. 


1 . 2 . 


47*15 

55-35 

45%50 

55-15 

48-17 

55-96 

48-20 

55-50 

47*90 

55-GO 

47-50 

55-30 


3. 

4. 

11-95 

7-20 

12-40 

7-45 

12-71 

7-79 

12-30 

7-38 

12-10 

7-20 


From these results the authors conclude : (I) That dextrose may be precipitated 
by basic lead acetate, which may be replaced with advantage by the normal acetate. 
(2) That certain Imvorotatory substances in urine are not precipitated by either of the 
acetates, and that in such cases concordant results may be obtained by the optical 
or volumetric methods by the use of acid mercuric nitrate in the manner described 
above. 

They have also made satisfactory estimations by using mercuric sulphate as a 
precipitating agent in the proportion of from 2 to 5 grammes to 100 c.c. of urine. 

C. A. M. 


The Solubility of Essential Oils in Sodium Salicylate.* M. Duyk. {Bulk de 
I' Acad, beige royale ; through Joum, Pharm, Ghim,^ 1899, x., 448-452.) — Oil of Lemon, 
— Two treatments with sodium salicylate solution (specific gravity, i‘24) a»re usually 

* Vf, Analyst, tliis vol., p. 12. 
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8uffioieut[for the complete extraction of the soluble constituents. A specimen of 
lemon oil, with specific gravity 0*856 and rotatory power + 62*7% yielded 4*40 per 
cent, of soluble substances. 

The soluble portion was a colourless oil with an odour of citral. Its specific 
gravity was 0*912, and its optical rotation •4‘2*14*'. It was soluble in 20 volumes of 
alcohol at 60^* C., and combined with sodium bisulphite. 

The insoluble portion was a colourless oil with a slight odour. Its specific 
gravity (0*851) and boiling-point (176“ C.) agreed with those constants of limonene, 
but its optical rotation was different. 

EiwalyjHus Oil. — This contains variable quantities of eucalyptol, according to its 
origin. As this substance is the most important constituent, the author considers 
that preference ought always to be given to the pil which yields the, largest propor- 
tion of soluble constituents to a concentrated salicylate solution. 

Oil of Fennel . — This is almost entirely insoluble. 

Geranium Oil. — The nature and amount of esters vary in the different species, 
the oil of geranium palmarosa being relatively very poor in them as compared with 
the French, Turkish, and African oils. The separation of these esters by means of 
sodium salicylate solution is never complete, owing to the solvent action of the large 
quantities of free alcohol present. 

Indian or Fabnarosa Geraiiium Oil {Andropogon ScJwenanthus). — Specific gravity, 
0*890 ; optically inactive ; free gerauiol, 94*6 per cent. This was completely soluble 
in 4 volumes of the solution with 1 of water. The product of the acetylation of the 
oil was completely insoluble. 

African Gcranmm Oil {Pelargonium). — Density , 0*892 ; rotation ~ --9*2"; geranylic 
esters, 29*9 per cent. This was almost completely soluble in concentrated salicylate 
solution. On treatment with 4 volumes of salicylate solution and 1 volume of water, 
it yielded 7 per cent, of insoluble constituents, probably terpenes. 

French Gera niuin Oil {Pelargonium). — Density, 0*900; geranylic esters, 19*60 per 
cent. Almost completely soluble in the concentrated salicylate solution. On treat- 
ment with a dilute solution (4 : 1), it yielded equal j^arts of soluble and insoluble 
constituents. 

Oil of Cloves. — This contains a large proportion of a phenol (eugenol) and a small 
quantity of a sesquiterpene (caryophyllene). When shaken with dilute salicylate 
solution (4:1) the whole of the phenol is dissolved, while the sesquiterpene is left. 
According to the author, good clove oil should contain at least 90 per cent, of soluble 
constituents. 

Essence of Cherry Laurel. — This is completely soluble in dilute salicylate solution. 

Oil of Lemon Grass. — This oil is rich in citral, and has also been found to con- 
tain geranibl and methylheptenone. When treated with a mixture of 4 parts of the 
concentrated salicylate solution and 1*5 part of water, it dissolves to a large extent 
(up to 91 per cent.). 

In the author’s experiments the insoluble portion had a dark colour, a strong 
and disagreeable odour, and was strongly Itevorotatory. The soluble portion had a 
strong odour of citral, and had the same density (0*898). Its optical rotation was 
-0*56% citral being inactive. C. A* M. 
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Bdaotions of Bromine with Phenol and the Creaols, a Process for Oaloti- 
lating the Composition of Mixtures thereof. H. Bits and P. Cedivoda. (Zeits. 
angew. Chem.y 1899, 873 and 897.)— If either o- or jj-cresol, in alkaline solution, is 
mixed with a known excess of bromine dissolved in sodium hydroxide, and the 
liquid is acidified with 1 : 1 hydrochloric acid and agitated for one minute, on adding 
potassium iodide and titrating with thiosulphate, 2 atoms of bromine will be found 
to have been taken up by each molecule of the aromatic compound. If either phenol 
or w-cresol is treated similarly, 3 atoms of halogen are absorbed. On the other 
hand, if either o- or p-cresol in presence of the bromine and sodium hydroxide is 
allowed to stand for ten minutes after acidification with strong sulphuric acid, then 
shaken for five minutes, and the insoluble matter removed by filtration, on adding 
potassium iodide to the filtrate and titrating with thiosulphate, 8 atoms of bromine 
will be found to have combined with each molecule of the phenolic body. If either 
phenol or 7?i-oresol is treated in the latter manner, 4 atoms of bromine are absorbed. 

Depending on these reactions, it is possible, by suitable calculation, to separate 
a mixture of any three of the above-mentioned phenols into one which combines 
with the lower (higher) proportion of halogen, and into two which combine with the 
higher (lower) proportion of halogen ; the results being quite satisfactory. And it is 
also feasible, though with less accuracy, to separate a mixture containing phenol 
and each of the isomeric cresols into phenol, m-cresol, and o- plus p-cresol. For the 
former purpose only one process of absorption is requisite ; to attain the latter, both 
must be carried out. When all four phenolic bodies are present simultaneously, the 
method of calculation is as follows : a is the total weight of mixed phenols, x the 
true phenol, y the o- plus p-cresol, z the w-cresol, b the bromine taken up when 
hydrochloric acid is used, and c the halogen absorbed after treatment with strong 
sulphuric acid and filtration. 


X -{-y + z , , , , .... 

3Br _2Br 3Br 

94-06 ^ 108-08 108-08 

4Br 3Br 4Br 

94-06 108-08 ^ ^ 108-08 


(!)• 

xz^h , , , , ( 2 ). 
(3). 


In order to obtain the original phenols in a condition suitable for bromination, 
all hydrocarbons, fatty acids, and water must be removed. The authors bring them 
into ethereal solution, dry the extract with calcium chloride or sodium sulphate, 
and distil off the solvent. The last traces of ether are driven off by heating the 
mixture two or three times in a fractionating fiask to almost 180'’ C., and then 
driving over the phenolic bodies themselves. Care must be taken that the excess 
of bromine is sufficient in all cases ; and in the presence of p-cresol, when broinin- 
ating with hydrochloric acid, the time of standing must not be prolonged. 

F. H. L. 


Volumetric Estimation of Orthocresol with Bromine. B. Clause r. 
{Oesterr, Ghem, Zeit, 1899, ii., 586.) — The publication of Ditz and Gedivoda*s 
recent process for the separation of mixtures of phenolic bodies (see preceding 
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abdtraot) constrains the present author to place on record certain similar results 
he has himsell obtained in the investigation of o-cresoL 

As Benedikt has already shown, in contact with a large excess of bromine, 
phenol yields bromoxytribromophenol, which is fairly resistant to the action of water, 
alkalies, and acids, but gives ordinary thbromophenol on treatment with potassium 
iodide, according to the reaction : 

C^H^ErgOBr + 2KI + H.SO^ = C^H.^Br^OH + HBr + K.SO, + 1.. 

Glauser has therefore examined the behaviour of the analogous bromoxy-com> 
pound of o-cresol to see whether, and under what conditions, it is attacked by 
potassium iodide to regenerate the dib^omo>o*cresol. He finds that the cresol 
solution which is treated with the bromine should have a concentration of 
1 : 30,000 or 1 : 40,000 ; that too large. an excess of bromine should be avoided, the 
best proportion being 6 atoms of bromine to 1 molecule of the cresol ; that directly 
the liquid becomes yellow — which occurs in about five minutes, and is due, not to 
free halogen, but to the formation of the bromoxy-compound — the potassium iodide 
should be added ; and that the liquid should stand at least half an hour before 
titration, which should be done in the cold. By attending to these points, o-cresol 
can be determined by the Koppeschaar process with a maximum error of +0*5 per 
cent. ; exactly 4 atoms of bromine being employed in the reaction per 1 molecule 
of cresol. Under the conditions of the analysis there is no danger of the iodine 
liberated from the iodide reacting with the aromatic molecule. F. H. L. 


Valuation of Indigo. B. Clauser. {Oesterr, Cliem. ZeiLy 1899, ii., 521.) — This 
is essentially an improvement upon Schneider’s naphthalene process (Analyst, 1895, 
XX., 211). According to its quality, 0*3 to 0*5 gramme of the indigo is mixed with 
2 or 3 grammes of sand, placed in a paper thimble, such as is used with a Boxhlet, 
and covered with a layer of glass-wool or asbestos. The extracting vessel consists 
of a wide test-tube, through the cork of which passes a long vertical glass tube, 
somewhat narrowed at its lower extremity. Just above the contraction two lateral 
holes are made opposite one another, and a wire is pushed through the upper part of 
the thimble and through these holes, so that the indigo mixture is supported about 
halfway up the test-tube, and underneath the end of the glass tube which serves as 
condenser. Thirty or forty grammes of pure naphthalene are brought into the 
vessel, a metal jacket is put round it, and it is heated on a perforated asbestos plate 
for not more than three hours, till the drops of solvent fall from the thimble colour- 
less. The apparatus is disconnected, the naphthalene melted, and a piece of copper 
wire with a coil at its end (to serve as a handle) is dropped in ; the mass is next 
solidified thoroughly, and loosened from the tube by a momentary insertion in boiling 
water. To separate the indigo-red and naphthalene from the indigotin, ether is used. 
The apparatus consists (A) of a round-bottomed flask with a side leading tube bent 
upwards ; (B) of a filter tube made of combustion tubing, with a bulb packed vsrith 
asbestos above its narrow portion which descends through the cork of A ; (G) of a 
wide glass cylinder (rather wider than the test-tube previously employed) tapering to 
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a narrow tube which enters the top of B, and with a side-tube passing from its top 
downwards (externally) to meet the ascending tube from A. Above G is an inverted 
condenser. The mass of napthalene and indigotin is dropped into C, the test-tube 
is rinsed with 50 c.c. of ether, which, with another 150 c.c., is poured into A, and 
the apparatus is heated on the water>bath for about fifteen minutes till all the 
naphthalene and indigo>red are dissolved, and the indigotin itself remains on the 
asbestos filter. B is then dried at 100° 0. and weighed ; the bulb is next heated in 
a rapid current of air until the indigo has sublimed, and weighed again. The loss in 
weight represents the indigotin. The whole operation takes only five or six hours. 

F. H. L. 

^ ... 

The Solubility of Proteoses and Peptones in Alcohol. J. Eft^ont. {Bull. 
Soc. Ghim., 1899, xxL, 676-680.) — Several methods of estimating the various products 
of the peptic digestion of albuminous substances have been based on their different 
solubility in alcohol of different degrees of strength, but the results obtained by one 
method do not agree with those given by another. 

The author has made a number of experiments on this point, from which it 
appears that the degree of solubility of a series of peptonized products is largely de- 
pendent on the reaction of the solvent. 

This point is illustrated in the following results obtained with the same crude 
peptone when treated with 95 per cent, alcohol acidified with different quantities of 
hydrochloric acid : 


i Alcohol, 95%. 

Peptone. 

Acid. 

Insoluble Part. 

Ash in Insoluble Part. 



GrammeB. 

Oentigrammee. 

Grauimes. 

Per cent. 

Per cent. 

1 ... 

100 c.c. 

2 

0 

1*099 

’ 54*9 

: 5*2 

2 ... 

100 c.c. 

2 

I 14 

0*523 

i 26*1 

8*79 

3 ... 

1 

100 c.c. 

2 

1 35 

0*190 

1 9*5 

9*1 


On increasing the quantity of acid a point is reached at which no precipitate 
whatever is obtained. On the other hand, it is possible to get results in close agree> 
ment if the alcohol employed be perfectly neutral. C. A. M. 


The Estimation of Albrunoses and Peptones. J. Eff^ont. {Bull Soc. Ckim., 
1899, xxi., 680-683.) — The following method of analysis is based on the author’s ob- 
servations on the solubility of these substances in alcohol (see preceding abstract) : 

Fifty c.c. of a 5 per cent, solution of the crude peptone are neutralized with 
decinormal soda and allowed to stand for two hours. The precipitate of syntonin 
formed is collected on a weighed filter, washed with water and absolute alcohol, dried 
at 100° G., and weighed. The ash present is also determined and deducted. 

A fresh portion of 50 c.c. of the original solution is neutralized in the same way, 
the liquid diluted to 55 c.c., and the syntonin filtered off after some time, but not 
washed. To 44 c.c. of the filtrate, corresponding to 40 c.c, of the original solution, 
are added 8 c.c. of normal hydrochloric acid, and then by degrees 250 c.c. of 96 per 
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cent.^ alcohol. After the addition of 8 o.c. of normal sodium hydroxide to the clear 
solution, the mixture is well shaken, and allowed to stand for two hours, and the 
restdting precipitate collected on a weighed filter, washed with 75 per cent, alcohol, 
dried at 100*' C., and weighed as albumose. 

The filtrate and washings are evaporated on the water-bath, and the residue, 
consisting of peptones and mineral matter, dried and weighed. 

When the substance under examination contains a large proportion of mineral 
matter, it is advisable to determine the percentage of nitrogen in the different pre- 
cipitates. In such cases it is also often possible to remove much of the mineral 
matter by allowing the acidified alcoholic solution to stand for some time before 
adding the alkali and filtering off the deposited salt. 

In illustration of this method the author gives the following results of the 
analysis of a crude mixture of fibrin derivatives (practically free from ash) at various 
stages of continued peptonization : 


Syntonin 

Albumoses 

Peptones 


Original 

Mixture. 

1 After ^ 

‘ Three Hours. 

After 

Six Hours. 

After 

I Twelve Hours. 

1 After Forty* 
eight Hours. 

Grammes. 

1 Grunmes. 

Gramme.: 

1 

i Grammes. 

: Grammes. 

1-14 

i 0-30 

0-25 

1 0-2 

0-0 

1-82 

1-869 

1-780 

1-452 

1 1-41 

1-32 

i 2-255 ; 

2-350 

2-750 • 

; 3-02 


C. A. M. 


The Estimation and Separation of Ferrooyanides and Carbonyl-flerro-' 
cyanides. J. A. Muller. {Btill Soc. Chim,, 1899, xxi., 476-477.) — A, Estimation 
of Ferrocyanides, — The solution containing 4 to 5 grammes per litre is rendered 
slightly acid with nitric or acetic acid, and lead nitrate or lead acetate added so long 
as a precipitate results. After twelve hours the liquid is filtered and the precipitate 
washed with boiling water, dried, detached from the filter, and treated with a 
mixture of 5 parts of concentrated sulphuric acid and 3 parts of water. The crucible 
is covered and heated on a sand-bath to expel the excess of sulphuric acid, and then 
for some time in a muffle at a dull red heat. The residue of lead sulphate and ferric 
oxide is weighed, and the weight added to that obtained by treating the filter-paper 
in the same manner. 

The combined results, multiplied by 0*5378, give the corresponding amount of 
potassium ferrocyanide. 

In this way the author obtained 99*72 per cent, in nitric acid solution and 
100*20 per cent, in an acetic acid solution of ferrocyanide. 

B, Estimaticyn of Carbonyl-Ferrocyanides, — An excess of pure cupric acetate is 
added to the dilute solution of the carbonyl-ferrocyanide, previously acidified with 
aoOtic acid. After a day the liquid is filtered and the precipitate thoroughly washed. 
It is then transferred to a platinum crucible and treated with dilute sulphuric 
acid (5 : 3). The crucible is heated at first gently on a sand-bath, and then more 
strongly, xmtil the carbon is completely oxidized. The residue is dissolved in 
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fuming hydrochloric acid and the copper estimated as' cupric sulphide by Bose’s 
method. 

The weight of cuprous sulphide, multiplied by 2*787, gives the corresponding 
amount of potassium carbonyl«ferrocyanide. In test experiments by this method 
the author obtained 99*12 per cent, of the theoretical amount. 

Separation of Ferrocyanides and Carbonyl-Ferrocyanides , — It is not possible to 
estimate a ferrocyanide by simply precipitating it in the manner described above, 
when a carbonyl-ferrocyanide is also present in the solution, since some of the latter 
compound is simultaneously precipitated. 

In such cases the author has found the following method satisfactory : The 
solution of the two ferrocyanides (4 to 5 grammes per litre) is slightly acidified with 
acetic acid (8 to 10 grammes per litre), and a solution of lead acetate added little by 
little, with constant shaking, until in slight excess. The vessel is left in a dark 
place for two or three days until the supernatant liquid is clear. This liquid is then 
decanted, filtered several times until bright, and an excess of cupric acetate added 
to precipitate the carbonyl-ferrocyanide. 

The lead precipitate is dissolved in a slight excess of a solution of pure sodium 
hydroxide, and the solution poured into water containing sufficient acetic acid to 
leave the final liquid acid. The precipitate is left for about a day to settle, and 
twice redissolved and reprecipitated. 

The final precipitate is then treated as described a))Ove in A ; the filtrates are 
precipitated with cupric acetate, and the precipitates treated as in B, 

In a test mixture of potassium ferrocyanide and carbonyl-ferrocyanide the 
author found by this method 99*37 per cent, of the former salt and 100*87 per cent, 
of the latter. C. A. M. 


INORGANIC ANALYSIS. 

Estimation of Arsenic in Paris Green. T. Smith. (^Journ. Amer, Ghent. 
Soc.i voL xxi. [9], pp. 769-772.) — Two grammes of the substance are boiled for a few 
minutes with 100 c.c. of water and 2 grammes of sodium hydroxide, the solution 
being made up to 250 c.c. on cooling, and filtered. Fifty c.c. are then concentrated 
to one half, cooled to about BO'’ C., and treated with an equal volume of strong 
hydrochloric acid and 3 grammes of potassium iodide. After standing for about 
ten minutes, the precipitate is dissolved by an addition of water, and dilute sodium 
thiosulphate is added until the deep red colour of the solution just disappears. It 
is then neutralized with dry sodium carbonate, treated with an excess of sodium 
bicarbonate, and titrated with iodine, using starch solution as indicator. 

To facilitate calculation, it is preferable to use an iodine solution 1 c.c. of which 
equals 0*005 gramme of arsenic trioxide, instead of decinormal iodine, the number 
of c.c. consumed, multiplied by 1*25, then giving the percentage of arsenic trioxide in 
the Paris green. Though the deep red colour developed during the titration helps 
to mask the end-point, the blue can be easily seen after a few trials, and duplicate 
tests agree to within 0*05 per cent. C. S. 
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Detenoination of Thallium as Chromate. P. E. Browning and G. P. 
Hutchins. (Zeiis, anorg. Chem., 1899, xxii., 380.) — This is an investigation of the 
process proposed by Crookes for precipitating thallium as thallons chromate by 
means of potassium bichromate in alkaline solution. The liquid should be hearted 
to 70*" or SO"* C., made distinctly alkaline with potassium (rather than ammonium) 
carbonate, and then the bichromate added. After shaking well to make the preci- 
pitate cohere, the liquid is allowed to cool, filtered through asbestos in a Gooch 
crucible, and the chromate dried to constant weight over a small flame. Precipita- 
tion in the cold causes some of the chromate to pass through the filter, and although 
this can be partly avoided by adding ammonium nitrate, the hot treatment is 
preferable. The results are satisfactory. 

By employing a known excess oi a standardized bichromate solution, and estimat- 
ing the portion of the reagent remaining in the filtrate from the thallous chromate, 
the process can be made volumetric. The filtrate is acidified with sulphuric acid and 
mixed with a measured excess of arsenious acid ; when the colour has become 
bluish-green, the whole is rendered alkaline with potassium bicarbonate, and the 
unaltered arsenious acid titrated with iodine. The original bichromate is standard- 
ized similarly. Allowing for the high molecular weight of thallous oxide in compari- 
son with chromic acid, this method is also fairly satisfactory. F. H. L. 


Electrolytic Determination of Zinc in Presence of Manganese. E. 
J. Biederer. {Journ, Aiiier. Clwm. Soc.y vol. xxi. [9], pp. 789-792.) — The author 
employed the following reagents : Lactic acid solution containing 0*937 gramme per 
1 O.C. ; ammonium lactate solution, 0*5 gramme per 1 c.c. ; and crystalline ammonium 
sulphate. The total volume of solution was 230 c.c. ; the silvered platinum cathode 
surface, 150 sq. cm. ; distance between anode and cathode, 1*5 cm. ; temperature, 
26'* C. ; strength of current, 4 volts, equal to 1*5 volts and 0*20 to 0*26 ampere for each 
1(K) sq. cm. of cathode area ; time, four to five and a half hours. Continued stirring 
gives a more rapid and uniform deposit of zinc. No manganese was deposited on the 
cathode, though in several cases small amounts of the hydroxide were found on the 
anode. 

The zinc deposit is washed with water, alcohol, and finally with pure ether, and 
weighed after drying in a hot-water oven and desiccator — this part of the operation 
taking only five mimites. The liquid assumed a dark colour during electrolysis when 
manganese was present, but this disappeared shortly after the stoppage of the 
current. 

The results obtained with zinc sulphate and manganese sulphate varied by not 
more that 0*10 per cent, of the theoretical value of the zinc. C. S. 


New* Volumetric Method for Magnesium. B. B. Meade. (Joum. A^ner. 
Ch&in, Soc,f vol. xki. [9], pp, 746-762.) — The solution, free from any Ifitrge excess of 
ammonium chloride or ammonium oxalate, is strongly agitated in a flask with 
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one-third its volume of strong ammonia and 50 o.o. of sodium arsenate for about 
ten xninutes. The precipitate is washed with dilute ammonia (1 : 8) until the 
washings just cease to react for arsenic, and then dissolved in dilute hydrochloric 
acid (1 : 1), the filter being washed with the same until a total volume of 75 or 
100 c.c. is obtained. When cool, the solution is treated with 3 to 5 grammes of 
potassium iodide (free from iodate), and titrated with standard sodium thiosulphate 
until the iodine fades to pale straw colour, whereupon starch is added and the 
titration continued until the colour of the iodide of starch is discharged. If 
preferred, an excess of thiosulphate may be added, and titrated back with starch 
and standard iodine until the blue colour is developed. The brown precipitate 
formed when potassium iodide is added to the acid solution redissolves in presence 
of thiosulphate. C. S. 

Estimation of Sulphuric Acid in Presence of Iron. F. W. Kiister and 
A. Thiel. {Zeits, anorg, Chem., 1900, xxii., 424.) — This is the third contribution, 
partly polemical, published by the present authors, dealing with the question of 
avoiding contamination of barium sulphate with iron when sulphuric acid is precipi- 
tated by means of barium chloride from a solution containing that metal. The 
authors sum up their results and the general position as follows : If sulphuric acid is 
precipitated from a hot liquid which contains ferric ions, the barium sulphate is 
mixed with the compound BaFeo(S04)4. The formation of this double salt may be 
avoided either by removing the ferric ions or by producing conditions in which the 
said double salt is not formed. The ferric ions can be removed either by precipitation 
with ammonia — filtration being unnecessary — or they can be converted into some 
complex form — e.g,, by the addition of ammonium oxalate — in which they are no 
longer hEtrmful. The conditions that prevent the formation of the double salt are 
either precipitation in the cold or a reversed precipitation — that is to say, in hot liquids 
the addition of the mixture of ferric salt and sulphuric acid to the solution of barium 
chloride. Conversion of the ferric ions into ferrous ions by treatment with zinc, etc., 
is not a perfect cure for the trouble, since, although the main source of error is thus 
avoided, the barium sulphate may still be contaminated with zinc sulphate or ferrous 
sulphate. (0/. Analyst, xxiv., 137 and 164). F. H. L. 


lodometrio Analysis of Mixtures of Chlorates and Hypochlorites. H. Bits 
and H. Knopfelmaoher. {Zeits. angeio. Che^n., 1899, 1195 and 1217.) — In carrying 
out the process indicated by the above title, it is customary to decompose the 
chlorates by heating them with hydrochloric acid and potassium iodide in a closed 
vessel. The authors find that the reaction, which should be represented by the equation, 

KCIO3 -f 6HC1 + 6KI = 61 + 7KC1 + SHp, 

does not proceed quantitatively at ordinary temperatures, nor can it be made to do 
BO by varying the strength of the acid or the time of treatment. If, however, the 
potassium iodide is replaced by bromide, and if every precaution is taken to avoid 
loss of bromine vapours, the process becomes quite accurate. A 1-litre bottle is 
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provided with a hollow glass stopper, which carries centrally a pear-shaped separat- 
ing funnel (with its own stopper and stopcock), and laterally a small washing flask, 
the exit tube of which also has a stopper. The main bottle is also fitted with a plain 
stopper for use when the rest of the appara^tus is not being employed ; and thus 
everything is composed of glass. The washing flask is charged with potassium iodide 
solution. In the bottle are placed the chlorate {0-06 to 0*08 gramme of KCIO,,) and 
20 c.c. of a 5 per cent, solution of potassium bromide ; 50 c.c. of strong HCl are run 
in through the funnel, and the exit stopper of the washing flask is quickly inserted. 
After an hour, 200 or 300 c.c. of water are added, 20 c.c. of 5 per cent, potassium 
iodide are introduced, the mixture is well shaken, the iodide in the side flask is 
blown back into the rest of the liquid, and the whole is titrated with decinormal 
thiosulphate. 

The process is equally available for pure chlorates or for chlorates mixed with 
hypochlorites, the amount of the latter being ascertained separately. If, however, 
the proportion of chlorates is very small in comparison with the hypochlorites, as, 
for example, in bleaching powder, the latter should be destroyed first. The authors 
doubt whether any of the methods hitherto suggested for this purpose are free from 
objection ; perhaps treatment with carbon dioxide, hydrogen peroxide, or barium 
peroxide is the best. This matter is being further investigated, and will be dealt 
with later. F. H. L. 

Estimation of Nitrogen in Nitrates. M. Schmoeger. {Cliein. Zeit., 1899, 
xxiii., 829.) — The author has investigated the accuracy of four processes for the 
estimation of nitrogen by employing them on specimens of potassium and sodium 
nitrate of known purity. The methods examined were : 1., the Kiihn or Baab process 
(reduction with zinc and iron in alkaline solution); II., the Ulsch process; III., the 
Devarda process (reduction in alkaline solution with an alloy of aluminium, copper, 
and zinc); and, IV., the Kjeldahl-Furster process. His results, as shown by the 
table, prove Devarda^s plan to be the best, Kuhn’s to be the worst. Blank analyse^ 
are required in all cases, and in II. the purity of the iron must be ascertained 
(c/. Analyst, 1899, xxiv., 80). 



NaNCXj 

KNO., 


I 

16*24 

13*63 


II 

16*37 

13*80 


III. 

16*41 

13*83 


IV 

16*41 

13*80 


Theory 

16*50 

13*88 






P. H. L. 

A New Reagent for Oeteoting and 

Estimating Nitrites 

in Water. 

Erdmann. (Zeits. aitgew. Chem., 1900, 33.)- 

—This substance 

consists of amido- 


naphtholdisulphonic acid [NHg : OH : H 8 O 3 : HSOjj = 1 ; 8 : 4 : 6 J, which is prepared 
by nitrating, reducing, and heating with sodium hydroxide the naphthalene (1:3:5) 
trisulphonio acid lately described by the author (Berichte, 1899, xxxii. , 3186). Fifty c.c. 
of the water are mixed with 5 c.c. of a 0*2 solution of sodium aniline^-sulphonate con- 
taining hydrochloric acid, and after ten minutes (diazotation is not completed inatan- 
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taneoutdy in such very weak liquids) 0*5 gramme of solid aimidonaphtholdiBulphonio 
acid is added in the form of its acid alkali-metal salt. In presence of nitrous acid a 
brilliant Bordeaux-red colour appears, which attains its maximum intensity in one 
hour. The test may be rendered quantitative by colorimetric comparison with 
i;o^o6b> iwysoo' 10 ^ solutions of sodium nitrite ; or by means of a coloured paper 
scale previously prepared. These weak nitrite solutions should be diluted from the 
normal liquid when they are required. 

As regards the determination of nitrites when nitrates are present, Gries’s test 
with a-naphthylamine, which is officially recognised in Alsace and Lorraine, is not 
suitable for the examination of water : the orange colouring matter is very insoluble, 
and is often thrown down in hard or saline water as a flocculent precipitate, which 
renders colorimetry impossible. Biegler's process (Analyst, 1897, xxii., 305) is not 
recommended by Erdmann : naphthionic acid and numerous easily diazotizable 
substances give fluorescent liquids, and the fluorescence is inconvenient. The above 
naphthol compound does not fluoresce under the special conditions of the test ; 
moreover, oxidizing agents such as ferric chloride colour it yellow, a tint that cannot 
be mistaken for the red caused by nitrous acid. Phenylenediamine and analogous 
bodies yield brown colours both with nitrous acid and with oxidizing agents ; and 
for similar reasons the starch-zinc iodide test, still popular in many bacteriological 
laboratories, must be rejected. 

Free samples of Erdmann’s new reagent ready for use can be obtained from 
J. F. Schwarzlose Sohne, Markgrafenstrasse, 29, Berlin, S.W., and the author appeals 
to analysts to test its value. F. H. L. 


Notes on the Determination of Sulphur in Fig Iron. M. J. Moore. {Journ. 
Amer. Chem. Soc., voL xxi. [11], pp. 972-975.) — The author finds that the physical 
treatment of the sample is largely responsible for the inaccuracies experienced in the 
volumetric determination of the sulphur, “ shot samples ’’ taken from the cupola 
(because of the difficulty of drilling the cast metal) giving an apparently lower 
sulphur content than those caught in a sand mould from the mixer. On comparing 
samples taken by the two methods from the same charge in the mixer, the results of 
the volumetric tests averaged 0018 higher for the sand-mould samples, thus showing 
the unsuitability of ** shot ” sampling for this mode of analysis. In the gravimetric 
method, on the other hand, the results were practically identical in both cases. 
With Bessemer iron low in sulphur the difference (average 0005 in “ sand ” samples) 
between the gravimetric and volumetric results is not so apparent until No. 2 grade 
is reached. G. S. 

Freservation of Hubl’s Beagent. B. Bolling. {Amer. OJiem. Joum., vol. xxii. 
[3], pp, 213, 214.) — A standard solution of the reagent was divided and stored under 
different conditions, viz. : 

Al. — In clear glass bottles one-third to a quarter full, loosely stoppered, 
frequently opened, and exposed to daylight. 

A2.-— In similar bottles, quite full, closely stoppered, and exposed to daylight. 
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A3. — In amber-coloured bottles, filled, closely stoppered, and kept in darkness. 

A similar solution^ but prepared with absolute alcohol, was also stored in filled, 
olosely-stoi^red bottles, exposed to daylight (B2) and in darkness (B3). 

On testing 5 c.c. with sodium thiosulphate, the initial quantity of free iodine 
(01250 gramme) was found to progressively decrease with storage, the amounts 
remaining at the end of eight weeks being : Al, 0*0641 ; A2, 0*0629 ; A3, 0*0702 ; 
B2, 0*0811 ; B3, 0*0835 gramme, the conditions having but little influence on the 
result. C. S. 

Feresol : a New Indicator. M. Duyk. (Ann. de Ckim. Anal., 1899, iv., 
372-374.) — Perezol, or pipitzahoic acid, is a compound obtained from the rhizome 
of the Mexican plant perezia adnata. It is an extremely sensitive indicator, for even 
the weakest alkalies yield with it salts of a violet to black hue. When distilled 
water containing a drop of the indicator (0*5 per cent, alcoholic solution) is boiled 
in a glass vessel, the liquid becomes rose-coloured owing to the traces of alk&li 
dissolved. In addition to the fixed and volatile alkalies, the colour of perezol is also 
changed by alkaloids. 

The alkaline, rose-coloured liquid becomes colourless, without any transition 
stage on treatment with mineral acids, carbonic acid, and organic mono- and poly- 
basic acids. Boric acid, however, is an exception, and an addition of glycerin is 
required for the titration. Mineral salts of the strong acids do not affect perezol, 
but carbonates, bicarbonates, borates, and acetates produce a rose or mauve tint. 
Ammoniacal salts are also without influence. C. A. M. 


APPARATUS. 


A Simple Method of Protecting Platinum Wires fused into Glass Tubes. 
A. Rosenheim. (Berichte, 1899, xxxii., 2570, 2571.)— The device adopted by the 
author to prevent platinum wire fused into glass from being broken is shown in the 
accompanying figures. 

The platinum wire 2>, fused into the vessel A, is surrounded on the exterior by 
a glass tube, B, fused on to A. 

This tube is partially filled 
with mercury, Q, in which is 
immersed the connecting wire, 

Ly of the battery. In Fig. 2 
and Pig. 3 the tube B is 
adapted for the protection of 
a wire fused into the side or 
bottom of a vessel. The tube 
(Fig. 3) can be easily filled with 
mercury with the aid of an 
air-pump. In order to prevent 

the mercury from being spilled, the opening of the tube may be narrowed, as shown 
in Fig. 2. C. A. M. 
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APPEAL ON ACTION SUPPOSED TO HAVE BEEN TAKEN UNDER 
WRONG SECTION OP THE POOD AND DRUGS ACT. 

QUEEN’S BENCH DIVISION. 

(Before Mr. Justice Channbll and Mr. Justice Bucknill.) 

BEARDSLEY V, WALTON AND CO. 

{From the Times of February 9, 1900.) 

This was an appeal by case stated from Justices of Wiltshire. An information was laid by 
the appellant against the respondents chargmg them with selling to the prejudice of the purchaser 
a drug — to wit, camphorated oil — which was not of the nature, substance, and quality demanded 
by the purchaser, the said camphorated oil only containing 8 parts per cent, by weight of 
camphor, or less than half the quantity of camphor proper to camphorated oil as described in 
the British Pharmacopoeia, contrary to section 0 of the Sale of Food and Drugs Act, 1875. The 
Justices dismissed the information on the ground that the camphorated oil was a compounded 
drug, and that consequently the summons could only be issued under section 7 of the Act. 
Section 6 of the Act provides as follows : “No person shall scU to the prejudice of the purchaser 
any article of food or any drug which is not of the nature, substance, and quality of the article 
demanded by such purchaser under a penalty not exceeding i*20, provided that the offence shall 
not be deemed to be committed under this section in the following cases —that is to say . . . 
(8) Where the food or drug is compounded as in this Act mentioned.” Section 7 is as follows : 
“ No person shall sell any compound article of food or coinpoundcd drug which is not composed 
of ingredients in accordance with the demand of the purchaser under a penalty not exceed- 
ing i!20.” 

Mr. F. B. Radcliffe, for the appellant, contended that c/iinphorated oD was not a com- 
poimded drug, because the oil was only a vehicle to enable the camphor to bo appHed. He also 
contended that subsection 3 of section 6 did not prevent section 6 applying in the case of com- 
pounded drugs sold to the prejudice of the purchaser. He cited White r. Jty water (19 Q.B.D., 
682) and Houghton v. Taplin (18 The Times Law Reports, 386). 

Mr. Bruce Williamson, for the respondejit, contended that the effect of subsection 3 was 
to take offences in regard to compounded drugs out of section 6 and to bring them under 
section 7. 

The Court on Wednesday allowed the appeal. 

Mr. Justice Channell said that the difficulty of the case arose from the use by the Justices 
of the word “ consequently.” If they had said that camphorated oil was a drug compounded as 
in this Act mentioned, then the consequence might have followed. The only possible explana- 
tion of the words “ m in this Act mentioned ” was that there was in the Bill a clause dealing 
with compounded drugs which was afterwards struck out. Their T.ordships were not entitled to 
know that that was the case, but they W’cre entitled to assume so from the language as it stood. 
The only section in the Act which it could be read as referring to was section 7, which did not 
in language correspond with it, but did deal with compounded drugs. If so, it must mean that 
nothing should bo an offence under section 6 with reference to compounded drugs unless it was 
tilso an offence under section 7. Whatever meaning subsection 3 bore, this offence was equally 
within section 6. 

Mr. Justice Bucknill concurred. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The monthly meeting of the Society was held on Wednesday evening, March 7, in 
the Chemical Society’s Rooms, Burlington House. The President, Mr. W, W. 
Fisher, M.A., occupied the chair. 

The minutes of the previous meeting were read and confirmed. 

Certificates of proposal for election to membership in favour of Messrs. J. E. 
Kirkpatrick, A. J. Murphy and A. A. Ramsay were read for the second time; and 
certificates in favour of Messrs. Thomas Eustace Hill, M.B., B.Sc. (Edin.), F.I.C., 
Shire Hall, Durham, Medical OflScer of Health for the County of Durham ; 
Thomas Macara, 6, West Bank, Hillhead, Glasgow, assistant to Dr. John Clark ; 
and William B. F. Powney, 67, Barrett’s Grove, Stoke Newington, chief assistant to 
Mr. G. T. Holloway, were read for the first time. 

Messrs. Norman Parr Booth, John Macallan and C. T. Tyrer were elected 
members of the Society. 

The following papers were read : ** The Determination of Carbon and Sulphur in 
Steel,” by Bertram Blount ; Maize Oil,” by Rowland Williams ; and a Note on 
the Assay of Creosote,” by A. D. Hall, M.A. 


THE ANALYSIS OF GOLDEN SYRUP. 

By Norman Leonard, B.Sc. 

In the December number of the Journal of the Society of Chemical Indtistry (1899, 
xviii., p. 1091) there appears, under the title of “ Notes on the Analysis of Some 
Sugar Syrups,” a critioito, by Messrs. A. K. Miller, Ph.D., and J. H. Potts, of a 
recent paper on the analysis of golden syrup by Mr. R. Bodmer, Mr. H. M. Smith, 
and myself (Analyst, 1899, xxiv., p. 253). Whilst admitting the fairness, from their 
own standpoint, of the objections raised to our work by Dr. Miller and his colleague, 
I wish to emphasize the fact that our paper was communicated to the Society of 
Public Analysts, and was written from the point of view of the Public Analyst ; it 
was not in any way intended as an introduction of new processes for the exact 
analysis of sugar syrups. At the time we wrote, the analysis of golden syrup was 
new to Public Analysts, qud Public Analysts, and since numerous inquiries addressed 
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to one of us indicated a lack of information on the subject, we thought it useful to 
outline a scheme of analysis, the details of which might be altered or extended to 
suit individual preferences, and to show how, by a balancing of probabilities, a fairly 
safe and generally intelligible opinion as to the nature of a sample might be arrived 
at. It is doubtful if any Public Analyst would care to certify the amount of glucose 
added to golden syrup more accurately than to the nearest 5 per cent., and even 
then, seeing the variable composition of glucose and golden syrups, the adoption of 
such expressions as ** about 60 per cent, of glucose S 3 nrup ** or “ at least 70 per cent, 
of glucose syrup *’ is advisable. It will thus be seen that the meanings attached to 
the word ** approximate ” by Messrs. Miller and Potts on the one hand, and by 
ourselves on the other, are rather different, and that consequently many of the 
objections raised to our analyses lose somewhat of their force. 

Messrs. Miller and Potts seem not to appreciate the position of the Public 
Analyst, who is bound by the form of certificate prescribed by the Sale of Food and 
Drugs Acts to give a quantitative expression of the composition of an article which 
he believes to be adulterated ; he is not permitted to ** be content with a qualitative 
test.” This being so, recourse must be had to the method of averages, so much 
deprecated by Dr. Miller and Mr. Potts, which those whose business it is to examine 
products of variable composition are often obliged to employ. An exact determina- 
tion of all the constituents of a sugar syrup would doubtless be of great interest to 
the chemist and to the manufacturer, but such an analysis would, as a rule, be quite 
unintelligible both to the magistrate and to the vendor charged with adulteration. 
The analytical results would therefore require to be expressed in terms of such 
comparatively familiar substances as cane-sugar syrup and glucose syrup, and this 
would again necessitate the use of averages, for it would be impossible to say 
accurately how the water, ash, and organic matter were distributed between the two 
syrups in a mixture. 

Eespecting the errors introduced into the estimation of the water by neglecting 
the influence of the ash on the specific gravity of the syrup solution, I may observe 
that the amount of water present is, to the Public Analyst, of very little importance. 
We were aware of this source of error, but it may be pointed out that large amounts 
of ash are, I believe, rarely found except in crude, genuine syrups which would be 
passed without comment by a Public Analyst, whilst in those samples which are 
largely adulterated with glucose syrup the ash is usually low, and the resulting error, 
which here becomes of more importance, is also small, and comparable with that 
inherent in the divisor process when applied to such complex mixtures as those in 
question. 

Although not claiming so much accuracy for our analyses as Dr. Miller appears 
to have thought was the case, it may be of interest to make some remarks on the 
minus values obtained for invert sugar in No. 4 sample and some others. These 
values, which we had understood were not uncommonly obtained in the indirect 
analysis of complex and impure syrups, had not escaped our notice, and we had 
followed the matter up even farther than Qur critics seem to have done. For 
although it is quite true, taking in the equation K *= t + 0-53i», that the maodmum 
percentage of glucose (on the basis of the 63 factor) in No. 4 sample is 62*6, it is 
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possible to look at the niatter &om another point of view. Thus, in the equation 

[a] p .a ~ if there is no invert sugar i must equal 0 and x (glucose) 

lUO 


becomes 75*8 ; and this is the minimum percentage of glucose on the basis of the 
184*’ factor. This sample is not improbably adulterated with a glucose syrup having 
a lower reducing power than the average assumed by us, and we have here an 
example of the discrepanoies inseparable from the use of averages, which, however, 
as already stated, must necessarily be employed. 

It should be remembered that the Public Analyst, whilst making use of average 
analyses as a basis for calculation and comparison, is, or should be, fully aware of 
the greater or less amount of reliance to be placed on them, and is accustomed to 
regard his results from various points of view, knowing that the most elaborate and 
accurate analysis may lead hhu astray unless due regard is paid to modes of 
interpretation and to other circumstances than analytical details. The statements 
of the proximate composition of the mixed syrups given at the close of our paper 
(Analyst, xxiv., p. 257) are to be regarded in this light, and, although more accurate 
methods are greatly to be desired, Messrs. Miller and Potts appear unable to suggest 
a process better adapted to the wants of the Public Analyst than that described by 
Mr. Bodmer, Mr. Smith, and myself. 


TBEACLE, OE GOLDEN SYEUP. 

By E. W. T. Jones. 

At the request of certain friends, I beg to lay before the Society of Public Analysts 
my method of treating the subject of the adulteration of golden syriip with starch 
glucose syrup, because, although there have been several excellent papers bearing on 
the subject, I believe my view of the question simplifies matters without detracting 
from the practical accuracy obtainable by more detailed methods. Of course, I do 
not advocate blindly applying my formula to every sample that may be presented. I 
am taking things as we find them at present, and a public analyst will naturally 
adapt himself with intelligence to any varying conditions which may arise. 

Golden syrup, whether the natural by-product of the sugar industry or the 
artificial product from refined sugar, consists essentially of sucrose and invert sugar, 
the difference between the two classes of products consisting mainly in the relative 
proportions of sucrose and invert sugar. By converting the sucrose into invert sugar 
considerable uniformity, from a polarimetric point of view, is obtained in the case of 
genuine samples, which at the same time are made to exhibit a greater divergency 
from glucose syrup, which always has a high dextro-rotation, genuine samples pf 
golden syrup being, after inversion, IsBvorotatory. The following two samples will 
illustrate this statement. The one is Crosfield’s genuine cane syrup, and the other is 
Lyle*s golden syrup, the former containing nearly 40 per cent, of sucrose and the 
latter about 30 per cent. : 
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No. 1. Crosfield’s 
No. 2. Lyle’s 


Spsowic Botatobt Powm, 
at 17-6'’ C. 


Original. 


+ 16^0 +2fel 

+ 16-13 +14-62 


After Invereionr 


-So -t?-07 

-15-37 -13-83 


Glucose syrup is not sensibly altered by a careful inversion treatment. The 
sample in my possession, which is representative of what is used, has a specific 
rotatory power at 17*6^ C. of [ajj + 121 or [a]D + 109. I therefore suggest the following 
simple formula for arriving at the percentage of glucose B 5 rrup in a sample of golden 
syrup, if the same after inversion has a dextro-ToieXion : 

[ai cent, glucose syrup. 

[a]„ = cent, glucose syrup. 


A sample of golden syrup was sent to me, said by the manufacturer to contain 
18 per cent, glucose syrup. It had a specific rotatory power after inversion of : 

[al +12-3 Wd +11-07 

By the above formulae, it shows 18*4 per cent, of glucose syrup. 

I have taken the figure of the No. 1 syrup because these darker-coloured syrups 
are those used generally to mix with glucose syrup. 

The way I actually proceed with a sample is to make a 10 per cent, solution at 
Ifi'fi** C., and take the specific gravity. This should not be sensibly less than 1032, 
which indicates 20 per cent, of water, for I have found by carefully estimating the 
water in vacuo, or by drying after incorporation with thirty times its weight of sand, 
that the divisor 4 for specific gravity over 1,000 in a 10 per cent, solution is practically 
oorrect for the solid matter. The divisor 3*86 is correct for about 10 per cent, 
solution of jpure sucrose^ but gives low results, to the extent of about 3 per cent 
of water in the case of ordinary golden syrup, thus all Messrs. Bodmer, Leonard and 
Smith’s estimations of water given in their paper (Analyst, vol. xxiv., p. 255) are 
about this much too low. 

The 10 per cent, solution above mentioned (if I wish to estimate the sucrose) I 
raise to a temperature of 17*5'" C., and examine in the polarimeter in 100> millimetre 
tube. Fifty c.c. of the same solution + 5 o.c. N acid are heated in a 100 o.o. flask in 
boiling water for twenty minutes, then cooled, and 5 c.c. N soda are added, and the 
bulk made up to 100 c.c. at Id'fi*" G. This solution is examined through the 100- 
millimetre tube at the proper temperature, 17*5'' C., and the reading multiplied by 
two to make it correspond to the 10 per cent, solution. 

I do not use the 200-millimetre tube, since the inverted solution is often too 
dark, and I purposely avoid the use of decolorizing agents. Mine is a Ventzke- 
Soheibler polarimeter, and, as a matter of fact, I generally for this purpose work with 
scale degrees. 
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The sample referred to as adulterated with 18 per cent, glucose syrup, gat^e for 
the 10 per bent, solution after inversion +3'2 scale divisions : 

Plus scale divisions observed 

in Bamnle after inversion + 8*2 ^ i 

^ ^ ^ « per cent, glucose syrup. 

0-347 ^ e . j r 

Tims it comes to 18*4 per cent. 

For the copper reduction, if it is required, 1 take 10 ac. of the first solution and 
make up to 100 cx. ; 20 o.c. of this (,»0*2 gramme of the sample) I add to 50 c.c. of 
Fehling solution diluted with 30 c.c. of water, which has acquired the temperature of, 
and still stands in, boiling water. The mixture is allowed to remain twelve minutes, 
and then filtered through an ashless'filter, well washed, dried, ignited in a porcelain 
crucible (very slowly at first, only just smouldering the filter away. The CuO then 
does not cohere, and is fully oxidized). The CuO x 0*4307 (Log 1*63414) = invert 
sugar. Of the inverted solution I take 20 c.c. and make up to 100 o.c., and take 
20 c.c. ( =^0*2 gramme of the sample), add to Fehling solution, and proceed as above. 
The quantity of GuO found in the preceding experiment is deducted from that 
obtained after inversion, and the difference x 0*4091 (Log 1*61186) = cane sugar in 
0*2 gramme of the sample. 

I have examined a great many samples very thoroughly, and find that the simple 
method I gave at the commencement of this paper has afforded very consistent results. 
It has been suggested that the alcohol test for dextrin is of no use, but if it is always 
applied in a definite way, viz., taking 2 c.c. of the 10 per cent, solution and adding 
20 c.c. of strong (miscible) methylated spirit, the white cloudiness formed is quite 
distinguishable from the occasional turbidity of some samples not containing dextrin. 


ANALYSIS OF A SAMPLE OF TREACLE AND OF SO-CALLED GOLDEN 

SYRUP. 

By Charles George Matthews, F.I.O., and A. Hyde Parker. 

{Bead at the Meeting, February 7, 1900.) 

Values used in Calculating the two Analyses. 

The usual divisor for carbohydrates, 3*86. 

Value of a 1 per cent, solution of the sugar observed in a 200-millimetre tube : 


Maltose 



Soleil-Ventzke- 
Scbeibler Diviaion.. 

... 8-02'', 

Laurent 

Degree.. 

i'2-76 

Dextrin 


... 

... 11-66 

3-98 

Dextrose 


■ . . 

... 3-06 X 0-344 = 

1-06 

GalUsin 

. . . 


... 4-86 

1-67 

Cane sugar ... 

... 

... 

... 3-84 

1*32 
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THB AB4LW. 


Caprio-redacing values ; 

OuO equivalent to 
1 Gramme of Substance. 

Maltose 1*37 grammeB 

Dextrose 2*46 ^ 

Gallisin IGl 


Sample op Tbbaclb (full coloub, good flavoub, but slightly saline). 


A. Calculation of the Gravity due to Ash , — Five grammes of the sample yielded 
0-373 gramme of non-sulphated ash, equal to 7-46 per cent. This was shaken up 
with 100 c.c. of water and the specific gravity of the mixture found to be 1,003-26 ; 

by division was obtained as solution factor. 


Another 5 grammes yielded 0-4485 gramme of sulphated ash, equal to 8 97 per 
cent., and this, similarly treated, gave a mixture with a specific gravity of 1,004-35 
and a solution factor of 9-7. 

The mean of these two percentages of ash was 8-21, and the mean solution 
factor 9*2. 

Determination of the Dry Solids , — The specific gravity of a 10 per cent, solution 
of the sample was 1,032*10, and the mean specific gravity due to ash in a solution of 
the same strength was 1,007*55, therefore the specific gravity due to carbohydrates 
was 1,024*55, which, divided by 3*86, gives 63*6 per cent, of carbohydrates, and this 
figure added to that of the ash gives 71*81 per cent, total solids.* 

B. Determhiation of the Cane Sugar . — One gramme of pressed yeast was added 
to 50 c.c. of a 10 per cent, solution of the sample, the mixture kept at a temperature 
of 52® C. for five hours, boiled to destroy bi-rotation, made up to bulk, filtered, and 
examined in a 200-millimetre tube. 



Soleil-Ventzke- 

Laurent 


Scheibler Divisions. 

Degrees. 

Before inversion 

... +16-16 

+ 5 ’56 

After ,, 

... - 6-33 

-2-18 

Difference . . . 

... +22-49 

+ 7-74 


The Soleil-Ventzke-Scheibler divisions, 22*49 x 10 and divided by 5*02, t or the 
Laurent degrees, 7*74 divided by 0T727, give 44*8 per cent, of cane sugar. 

C. Cupric-reducing Power. Five grammes of the sample were dissolved in 
100 c.c. of water, and the amount of cupric reduction in 2 c.c. estimated gravi- 
metrically by the filter-paper method and weighing as cupric oxide. J The weight 
found 0*0305 grammes x 100 gives 3*05 for a 10 per cent, solution. This figure 
multiplied by 10 and divided by 2*36§ = 12*92 per cent, reducing sugars. 

♦ L i bruits. Fed, lusts, Prewingy 1896, p. 449) r6^ard8 the sulphated ash as accurately represeot* 

mg the ash without any correction, and he takes the solution factor for the ash as being about double that 
for the carbohydrates (approximately eight), but seeing that the sulphated ash is perceptibly higher than 
the plain ash, and the solution factor also higher, the number eight would in our view be sufllcientlv 
accurate a<« applied to the sulphated ash. ^ 

t Kvieor for 1 wr cent, oane sugar solution in 200-n>iUimetre tube when converted into invert sucar 
t Vule Morris, Tram. Fed. Imta, Brewhigy 1898, p. 164. ® * 

§ Mean cupric-reducing power per 1 gramme of invert sugar. (Levulose = 2*26.) 
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D. Estimatwn of the Matter diaappearmg dv/rmg Fermentation * — A few grammes 
of pressed yeast werq, added to 150 o.c. of a 10 per cent, solution of the sample, and 
kept at about 18’’ C. until fermentation ceased (about seventy-two hours). The 
solution was then found to have the following constants : Optical activity, 0*0 ; cupric- 
reducing power (10 per cent, solution), 0*65. 

The specific gravity lost during fermentation was : 

Original specific gravity 1,032*10 

Extract gravity after fermentation ... 1,010*78 

21*32 

This figure, 21*32 x 10 >r 3*86 = 55*2 per cent, sugar which has disappeared during 
fermentation. 

This figure, 55*2, may be compared with that obtained by adding the cane sugar 
and reducing sugar estimation, viz. : 

Cane sugar ... ... ... ... ... 44*0 

Beducing sugar ... ... 10*17 

54*97 

The residual cupric-reducing power left after fermentation may be regarded as 
due to unfermented dextrose and laevulose, and the mean reducing value of these 
two reducing sugars is 2*36 (1 gramme invert sugar == 2*36 grammes copper oxide). 
Consequently 0*65 x 10-^2*36 = 2*75 per cent, of a mixture of the two sugars, having 
an optical activity of 0*0. This calculated out to a mixture of 1*78 per cent, dextrose 
and 0*97 per cent. Icevulose.* 

The composition of the fermented matter consisted therefore of : — 

Reducing sugars calculated from original cupric-reducing power 12*92 per cent. 
,, „ left unfermented 2*75 

,, „ disappeared during fermentation 10*17 „ 

Estimation of the Reducing Sugars removed by Fermentation, — The amount of 
these is found by subtracting the polarimetric reading corresponding to the cane 
sugar from that of the original 10 per cent, solution of the sample : 


Soleil-Ventzke- Laurent 

Bcheibler Divisions. Degrees. 

Original solution in 200-millimetre tube 16*16 5*56 

Deviation due to cane sugar (4*48 x 3*84) ... 17*20 5*92 

Difference -1*04 -0*36 


The reducing sugars were found previously to have a copper-reducing value of 
2*4 in a 10 per cent, solution, and, since their optical activity was -1*04, they 
consisted of a mixture of 4*83 parts laavulose and 5*34 dextrose. These amounts 
added to the same sugars which were left unfermented equal 5*80 per cent, l^evulose 
and 7*12 per cent, dextrose. (For mode of calculation, see previous footnote.) 

* The oomposition of the mixed sugars is oaloulated as follows ; Let a; = the dextrose and (2*76 -a?) 
= the lesvulose, then x x 62*8 + (2*76 - a;) x - 96*66 =0^ and x= 1 *78. 
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Thd complete analysis was as follows : 


Cane sugar 44*80 

Leevulose 6 ‘80 

Dextrose ... 7*12 

Ash 8-21 

Unaccounted for inactive matter 5*87 


71*80 

Difference = moisture 28 *20 


100 00 

Had the results been calculated in the old way, viz., by dividing the weight about 
1,000 of the 10 per cent, solution by 3*86, we should have the following : 

32*1 

Specific gravity 1,032*1 and x 10=^83*16 per cent. ; 

88*16 would then have been formerly taken as the true solids, and the difference as 
moisture, and the above analysis (excluding any question of newer methods and 
values used in calculating the cane sugar, dextrose, and Irevulose) would have become : 


SUMMABY. 

Cane sugar 44*80 

LfBvulose 5*80 

Dextrose ... 7*12 

Ash 8*21 

Inactive matter 17*23 

Difference — moisture ... ... ... ... ... ... 16*84 


100*00 

Sample of so-called Golden Sybup (full (jolden colour, pleasant flavour). 

A. Five grammes of the sample yielded 0*067 grammes of 8ulj)hated ash = 1*34 
per cent. 

Specific gravity corresponding to ash in 10 per cent, solution 0*134 x 8 = 1,001*07. 


Specific gravity of 10 per cent, solution of sample 1,030*40 

Correction for ash * 1-07 

1,029*33 

29*33 -r 3*86 x 10 = Carbohydrates per cent. 75*92 

Ash 1.34 

Total solids 77*26 

B, By inversion with yeast, as in the former case, 11*3 per cent, of cane si 
was found, 

Soleil-Ventzke- Laurent 

, Scheibler Divisions. Decrees. 

Deviation in 200-millimetre tube for 10 per 
cent, solution of sample +53*6 +18*4 
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C. Cupric-reducing power of 100 c.c. of 10 per cent, solution, 7*66 grammes CuO. 

D. Specific gravity of 10 per cent, solution before fermentation ... 1,030*4 

Extract „ „ „ after „ ... 1,013*6 

liOBs 16*9 

16*9 — 3*86 X 10 = 43*70 per cent, fermented, 

33*56 „ unfermented. 

77*26 „ total solids. 

Soleil-Ventzke- Laurent 

Scheibler Divisions. Degrees. 

Deviation in 200-millimetre tube after fer- 
mentation ... -1-31*2 +10*7 

Cupric reduction in 100 c.c 1*544 grammes 

E. Determination of combined Dextrin {Amyloin-dextrin), — Any maltose existing 
in combination as malto-dextrin would reveal its presence by an increased reducing 
power after treatment of the fermented solution with cold-water malt-extract,**" and 
this released maltose would be removed by a subsequent fermentation with yeast. To 
100 c.c. of the fermented 10 per cent, solution 10 c.c. of malt-extract were added, and 
the mixture kept at a temperature of 55® C. for two hours. 

A considerable increase in the cupric-reducing power ensued ( = 18*3 per cent, of 
dextrin), but inasmuch as the solution after treatment with malt extract was not 
susceptible of fermentation to an appreciably further point than the non-treated 
portion, we do not consider ourselves justified in using the figure so obtained for 
dextrin. 

The same rather curious fact has been noticed in the case of two or three other 
syrups which had been undoubtedly manufactured from cereals or cereal starch. 

This consideration of the failure of the solution treated with malt-extract to 
ferment further than the untreated solution, also affects the question of the combined 
maltose, which should be— like the maltose produced from hydrolysed dextrin — 
rendered fermentable by the action of the cold-water malt-extract, and therefore the 
whole cupric reduction shown by the 10 per cent, solution after plain fermentation is 
not to be calculated as combined maltose. There is, on the contrary, every reason to 
believe that it is mainly due to gallisin, and it will be seen that consistent results are 
to be obtained if this view be adopted. 

We assumed the residual cupric-reducing value of 1*46 to be due to gallisin, and 
1*^46 X 10 + 1*01 = 14*4 per cent, of gallisin. This amount would cause a deviation in 
a 200-millimetre tube of 1*44x4*85 = 698 Soleil-Ventzke-Scheibler divisions, or 
1*44 X i*67 = 2*40 Laurent degrees. 

The deviation observed after re-fermenting the fermented solution which had 
been treated with malt-extract was 22*8 Soleil-Ventzke-Scheibler divisions, or 7*84 
Laurent degrees, and this, less the deviation due to gallisin, was 22*28 -6*98 = 15*3 
Soleil-Ventzke-Scheibler, or 5*26 Laurent degrees, and either (15*3x10 + 11*56) or 
(5*26 X 10 + 3*98) equal 13*2 per cent, of dextrin. 

^ Made by intimately mixing 100 grammes of finely-ground pale malt with 250 c.o. of water, and 
aUowing the mixture to stand for twelve hours, giving it an occasional stir. The clear filtrate is used (vide 
Morris and Moritz, “ Text-book of Brewing,” pp. 477-480). 
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The matter remaining after treatment > with malt-extract and re-fermentation 
amounted to 30 per cent., and as 27-6 per cent, was shown to be gallisin and dextrin, 
2* * * § 4 per cent, was left unaccounted for. 

The total matter which had disappeared during the first fermentation was 
43*7 per cent., and deducting from this the 11*3 per cent, of cane sugar, 32*4 per cent, 
of reducing sugars were fermented. These consisted of a mixture of maltose and 
dextrose, having a cupric-reducing value of 6*106 (original Kjqo 7*65 -residue 
1*644), which equals 1*88 grammes of.CuO to 1 gramme of substance. The deviation 
in a 200-millimetre tube equal to this 32*4 per cent, of substance was : — 


Soleil-Ventzke- Laurent 

Scheibler Divisions. Degrees. 

Original deviation 53*60 18*44 

Deviation after first fermentation.. . . 31 *20 1 0 *73 

22-40 7*70 

Deviation corresponding to cane sugar estimation 4*34 1*49 

18-06 6*21 


And either (18-06x10-^-32*4 = 5-57, divisor Soleil-Ventzke-Scheibler) or (6*21 x 
10-5-32*4 = 1-91, divisor Laurent) equal the deviation in a 200-millimetre tube due to 
1 gramme of substance. 

These values correspond to a mixture of 16-84 parts of maltose and 15*56 
dextrose.* 

Summary. 


Cane sugar 

Maltose 

Dextrose 

Combined maltose 

Gallisin 

Dextrin 

Difference = unfermentable by 

plain fermentation 

Ash 

77*26 54*23§ 7*66|| 

Moisture = 22*74 per cent. 

* From the cupric-reducing value : 

2 *460: -I- 1 '87 (1- a?) — 1*88, anda; 

From the rotation : 

3*05a;4'8-02 (1 - a;) =5 *57, and x 

t Angle disappearing on de^ading and refermenting. 

:J: K taken account of already as combined maltose. 

§ Compare with original angle 200 millimetres. 



Soleil-Ventzkc- 
Scheibler. Corre- 
Per cent. Hponding angle 

200 millitiietreH. 

10 per cent, solution. 

11-30 4-34 

16-84 13-50 

15-56 4-74 

0-61 0-49 

14-40 0-98 

13-20 15-26 


Corresponding 

K,„„o.c., 

10 per cent, 
solution. 
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DiSOUSSXONi 

The Ghaibman (Mr. A. H. Allen) invited disouBsion, with Bpecial reference to the 
question of refermentation after the addition of malt<extract, and to the authors’ 
assumption that gallisin was a substance of definite composition, possessing a definite 
reducing power and optical activity. 

Dr. Sykes said that in all starch conversions, whether effected by acid or by 
diastase, undoubtedly certain bodies were present which could not be fermented by 
yeast alone, but which under the combined influence of yeast and diastase were 
readily fermentable, a fact utilized by the spirit or vinegar manufacturer, who did not 
boil his wort, and consequently preserved his diastase intact during the fermentation. 
In a glucose determination the removal of these bodies was, as mentioned in the 
paper, secured by fermenting the once fermented solution after the addition of malt- 
extract. 

Dr. Dyek said he considered that, in dealing with this subject, a mistake had 
often been made in treating treacle, or any form of sugar syrup — a mixture of cane 
sugar and invert sugar — as an entity. Glucose syrup, however, for all practical 
purposes, could be so treated. Certain figures could be assumed as being safe 
outside limits to take for commercial glucose syrup, but no figures at all could be 
taken as representing constants for treacle or golden syrup.* Probably, indeed, some 
of the mixtures which had to be dealt with were not mixtures of glucose syrup with 
what would be called golden syrup or treacle, but consisted of commercial glucose 
syrup with the addition of crude sugar of some kind dissolved in water. In such 
cases the cane sugar was far higher in proportion to the invert sugar than would be the 
case in ordinary treacle or inverted syrup made from sugar. With the assistance of 
Mr. Sydney Steel, and from information kindly furnished to him by other chemical 
friends with experience in glucose syrup, he had arrived at the conclusion that it was 
quite safe to assume certain constants for glucose syrup : not exactly average figures, 
but figures representing the outside limits likely to be met with in the glucose syrup 
used for these mixtures — figures which would, if anything, give to the mixer the 
benefit of any doubt. The following were the figures assumed for glucose syrup : 

Specific rotatory power - [o],) ... +113*0 

Cupric oxide reducing power (“ K value ”) ... 42 

Where a polarimeter was used, which was graduated, not for angles, but for percentages 
of sugar, the rotation for normal weight” dissolved in 100 c.c. of water was 
+ 170 divisions. Occasionally samples of glucose syrup were met with having a 
higher rotation, but such cases were exceptional. From polarization at 20° C., before 
and after inversion (by Herzfeld’s method), and determination of the copper reducing 
power, the percentage of glucose syrup was calculated from the following formula, in 
which B stands for the specific rotatory power [ajo, at 20° G., of the uninverted 
sample, S for the + rotation due to the sucrose present, and K for the copper reducing 
power : 

Percentage of glucose syrup = 

1*217 

* Mr. Jones, in his pwr on p. 87 of this number, suggests thnt, after inveraiOTt, sugar syrup may be 

regarded as an ** entity." This materially reduces the liability to error through the assumption of a constant 
composition, but appears leas satisfactory than the mode of Calculation described in this paragrapb.^ — B. D. 
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If a polarimetor reading percentages wete used, and the observation made oh 
^normal weight ” of the syrup, B being the percentage ” reading before invereion 
and B the percentage of sucrose, the formula was : 

Percentage of glucose syrup 

1*00 

The method was substantially that described some time back by Mr. Boseley for the 
estimation of glucose in marmalade, differing mainly in that the syrup, and not the 
“ solids ” dissolved in it, was treated as the direct basis of calculation. Mr. Chapman, 
after making a number of analyses of syrups more or less on the lines of those 
detailed in the paper of Messrs. Matthews and Hyde Parker, had also applied to his 
results this simple mode of calculation, and an interesting comparison was thus 
afforded between this method and the more elaborate and more scientific determina- 
tions which took into account the percentages of the different individual carbohydrates 
present. 

Mr. Chapman said that, whilst the rotation and copper oxide reducing power 
obtained, after fermentation were assumed by the authors to be due to unfermented 
dextrose and laevulose, modern methods of sugar analysis were to a great extent based 
on the assumption (which was universally believed to be justifiable) that dextrose 
and Iffivulose were, under proper conditions, entirely fermentable, and he ventured to 
think that the numbers referred to should rather be regarded as due to certain 
unfermentable bodies allied to the carbohydrates, which were well known to exist in 
raw sugars and in invert sugar, and to be possessed of very little optical activity, but 
of considerable cupric oxide reducing power. In some analyses of raw sugar recently 
published by Mr. Glendenning, unfermentable residues, which undoubtedly did not 
consist of carbohydrates, being possessed of very little optical activity, but having a 
cupric oxide reducing power of about 30, were shown to exist in almost all raw sugars 
in the proportion of from 1 to 3 per cent. With regard to the question of gallisin, he 
thought it a pity that definite assumptions should be made in regard to so indefinite 
a substance. The substance called gallisin had been obtained some years previously 
by a method which offered practically no guarantee as to its purity, and a body some- 
what resembling it had since been obtained from glucoses and other commercial 
carbohydrate mixtures ; but he thought there was insufficient evidence to warrant its 
being regarded as a body of definite composition. He had, as Dr. Dyer had 
mentioned, made analyses of a number of samples of adulterated treacle, four of 
which gave the following results : 



No. 1. 

No. 2. 

No. 8. 

No. 4. 

Cane sugar 

... 20-63 

26-10 

27-40 

4-10 

Invert sugar 

... 10-80 

12-00 

23-60 

— - 

Dextrose 

6-10 

22-00 

11-40 

31*70 

Maltose 

... 26-40 

-40 



7*60 

Dextrin 

... 12-96 

8-98 

2-60 

34*30 

Water 

... 19-08 

20-60 

22-69 

21*30 

Ash 

1-82 

6-20 

7-24 

1*10 

Undetermined ... 

2-22 

4-82 

6-17 

lOO-OO 

Optical activity [a]r, + 77*3* 

100-00 
+ 46-2‘ 

100-00 
+ 24-6* 

100-00 
+ 99-01* 



THE ANALYST, 


97 


From a consideration of their carbohydrate constituents, he had concluded that they 
contained 52, 82, 13 and 67 per cent, of glucose syrup respectively; the comparatively 
simple method of calculation explained by Dr. Dyer gave 56*9, 27*3, 10*5 and 66*4 as 
the respective percentages of glucose syrup. He was now quite satisfied that the 
simpler method of dealing with the subject was quite sufficient for the practical 
pqrpose of determining the approximate percentage of glucose syrup in these mixtures. 

Mr. Boselet said that he had employed the method referred to in his paper on 
The Analysis of Marmalade ” (Analyst, xxiii., 123) in the analysis of a very large 
number of samples of jam, and had found it to work most admirably. In determining 
the cupric oxide reducing power in a jam, however, it was necessary to remember 
that in some fruits there was presept a substance which was not' sugar, but which, 
apart from the natural invert sugar of the fruit, was capable of reducing Fehling’s 
solution, and the results published in 1898 were probably about 2 per cent, too high 
owing to the influence of this substance, of the presence of which, in sufficient quantity 
to affect the results, he was not at the time aware. He had examined a great many 
samples of glucose syrup, and had not found the rotation to vary largely. The figure 
he had adopted for “ percentage” rotation (cane sugar -100), viz,, 166 

(orSp. E. P. [a]D-+110“), 

was an average of between 200 and 300 samples obtained from different sources, the 
highest result obtained being 173 

(or Sp. E. P. [ajn— +115®), 

Mr. J ULiAN 1j, Bakek said it seemed very unsatisfactory that in the determina- 
tion of cupric reducing power the method of weighing as cupric oxide should still be 
indulged in. It was far more accurate, and was now almost universal — at any rate, 
amongst Continental chemists — to weigh as metallic copper. It made a great difference 
whether, in speaking of gallisin, the authors meant conversion products, or whether 
they meant the unfermentable residues of starch conversion. On degrading starch by 
means of malt-extract in the cold, a substance was obtained which was practically 
wholly fermentable ; whereas, if the operation were conducted at a higher tempera- 
ture, conversion products were obtained which were not completely fermentable. 
Some of these unfermentable products had been examined by Mr. Ling and himself, 
and had been found to consist of bodies having the formula Ci2H220ir 
composition thus resembled that of maltose, and they were non-crystalline and had a 
fairly high reducing power. He was at present working, together with Mr. T. H. 
Pope, upon a series of polysaccharides, which occurred largely in the vegetable 
kingdom, and among which was probably the body mentioned by Mr. Boseley. They 
were non-crystalline, and yielded definite sugars on hydrolysis. He had recently 
isolated one of these bodies from the ivory nut^ having the composition 
which on hydrolysis yielded considerable quantities of mannose, in addition to a 
lasvo-rotatory sugar, probably lasvulose, and which, while reducing Pehling's solution, 
decomposed at high temperatures, a peculiarity not possessed by the other members 
of the series which he had examined. 

Mr. Abohbutt recommended the method of estimating cuprous oxide recently 
described by Messrs. Gaven and Hill before the Nottingham section of the Society of 
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fThfftn'f wl Indastry,* in which the precipitate was filtered on an asbestos mat in a 
Gfcioch crncible, and transferred, after thorough washing with boiling distilled water, 
to a flask containing a mixture of dilute sulphuric acid and standard potassium per- 
manganate solution, the excess of permanganate being titrated with oxalic acid or 
hydrogen peroxide. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

The Determination of Cane-Sugar in Condensed Milk. L. Griinhut and 
S. H. B. Biiber. {Zeit Anal Chem,, 1900, xxxix., 19-36.)-— This paper contains an 
account of the authors* critical examination of various methods of estimating cane 
sugar in the presence of milk sugar. 

Of the methods based on reduction with Fehling^s solution before and after 
inversion, they regard those in which hydrochloric acid inversion is used as of chief 
importance in the analysis of condensed milk. 

They point out that, if a correct conclusion as to the amount of cane sugar is 
to be drawn from the increase in the reducing power after inversion, it is essential 
that the reductions before and after inversion must be made under exactly the 
same conditions, since every deviation, either in the concentration of the liquid or 
the length of time of heating, influences the amount of cuprous oxide deposited. 

The only gravimetric methods known to them which fulfil this condition are 
those of Ost (Analyst, xx., 259) and of Kjeldahl (Analyst, xx., 227), and the former 
of these has been shown both by Ost himself and by Schmoger to be unsuitable for 
the determination of milk sugar. Pavy's volumetric method is not included in the 
investigation, since the readiness with which the ammoniacal solution undergoes 
alteration renders the results uncertain. 

In applying Kjeldahrs method, however, in which a specially strong Fehling’s 
solution is used and the liquid boiled for twenty minutes, there is the probability of 
a certain amount of decomposition of the cane sugar taking place, with the formation 
of decomposition products with strong reducing properties. G. Bruhns, in fact, has 
shown that this decomposition leads to considerable error (Analyst, xxiiL, 297). 

A second source of error in the copper reduction methods in the analysis of 
condensed milk is that in the direct reduction too great an amount of cuprous oxide 
is separated, with the result that the milk sugar is overestimated. The authors* 
experiments show that the amount of copper reduced varies with the quantity of the 
milk taken. For example, a mixture of sixty parts of Passburg’s dry milk (contain- 
ing 21*38 per cent, of milk sugar) with forty parts of cane sugar yielded by direct 


^ Jour » 8oc, Chem, xvii. (1898), 124. 
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redaction in solutions of different degrees of concentration quantities of cuprous 
os^de corresponding to (1) 21*52 per cent, and (2) 23*20 per cent, of milk sugar. 

This error depends not only on the relative pzpportion of milk and cane sugar^ 
since this was the same in the above experiments, but also on the absolute quantity 
of sugar. In the first case a large quantity of the sugar solution was taken, and the 
result was nearly correct, whilst in the second much less was used and the milk 
sugar was too high. 

The explanation given for this is that the milk sugar commences its reducing 
action as soon as the liquid begins to boil, and reduction is nearly completed before 
any decomposition of the cane sugar takes place and causes a secondary reduction. 
Thus, if there be much milk sugar present, so much of the copper solution is 
reduced that its subsequent action ‘on the cane sugar is greatly weakened and the 
error will only be trifling. 

The action of the solution on the cane sugar is greatest when no milk sugar is 
present. When both cane and milk sugar are present, less cuprous oxide is deposited 
than corresponds to the sum of the amounts from the two reactions. 

Hence, the authors conclude that the only method of accurately estimating 
milk sugar in the presence of cane sugar by means of Fehling's solution is to 
construct an empirical table in which a correction is made for each absolute and 
relative amount of both sugars. 

Another inherent error in these reduction methods is that it is not correct to 
simply calculate the quantity of cane sugar from the difference between the amounts 
of copper reduced by the milk sugar before inversion, and by the milk sugar and the 
invert sugar after inversion. For example, in the case of the prepared condensed 
milk mentioned above, this difference for 0*375 gramme of the mixture amounted to 
0*26695 gramme of copper. This corresponded to 0*13517 gramme of invert sugar, or 
34*24 per cent, of cane sugar, instead of the theoretical 40 per cent. 

Somewhat better, though still incorrect, results are obtained by calculating both 
amounts of copper into the corresponding quantities of invert sugar and taking the 
difference. In this way the cane sugar (40 per cent.) in the above mixture was found 
to be 38*64. 

This deviation is due, in the main, to the fact that the products of the reduction 
of two sugars causing simultaneous reduction cannot be directly added together. 
Kjeldahl believed that he had discovered the law underlying this reaction {Zeit, anal, 
Ghem,, xxxv., 347 and 646), and gave directions for its application to the determina- 
tion of two kinds of sugar. The authors, however, have been unable to obtain satis- 
factory results by using Kjeldahl’s directions, and in the case of their prepared 
condensed milk found -14*28 per cent, of milk sugar and +62*81 per cent, of cane 
sugar. 

Summing up the results of their experiments on the reduction methods, they 
have arrived at the conclusion that it is not possible by their means to effect an 
accurate determination of cane sugar in condensed milk. 

A second class, of methods is based on the polarization of the solution before* and 
after inversion, and the calculation of the cane sugar with the aid of the Glerget 
formula. 
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In order to obtain correct results in this way, the authors adopt sereral precau- 
tions. By treating the condensed milk with boiling water and allowing the solution 
to cool, they state that the influence of the multirotation of the milk sugar is com- 
pletely obviated. They have not met with the dilBBculty experienced by Bichmond 
and Boseley (Analtst, xviii., 141 and 171), who found that the specific rotatory 
power of cane sugar was considerably altered by heating the solution at 100* C. 

In making a correction for the volume of the casein and fat precipitated by 
means of lead acetate or of mercuric nitrate as proposed by Wiley, they make use 
of the method of double dilution (c/. Analyst, xxL, 182). For the calculation of 
the results they have found Herzfeld's modification of Clerget's formula {Zeit anal. 
Chem., XXXV., 717) more satisfactory than the original formula. Using the latter, 
they found 39*12 per cent, of cane sugar in their experimental mixture, whilst with 
the former they obtained 39*39 per cent. 

The empirical factor (0*962), which has been prescribed by the JBundesrath for 
the correction of the volume, is objected to on the ground that it is only applicable 
to preparations of one particular chemical composition, so that when there is any 
considerable variation from that type the results are much less satisfactory. 

C. A. M. 


Gerber’s Frooeas for the Estimation of Fat in Butter. J. Werder. {Chem. 
Zeitt 1899, xxiii, 1028.) — As originally devised, this process did not give trustworthy 
results, but it has recently been improved, and is now fit to rank as a regular 
laboratory method. In a small capsule, which forms the stopper of a specially 
graduated tube, 5 grammes of the well-mixed sample are weighed out ; it is then put 
in position, and the tube is filled with 1 c.c. of amylic alcohol and 20 c.c. of sulphuric 
acid (specific gravity 1*50). After agitation and separation the volume of fat is read 
off. Double tests carried out on twelve samples of market butter showed maximum 
differences one from another of 0*42 per cent., and the mean figures, in comparison 
with those given by the Soxhlet process, showed maximum differences of 4- 0*30 and 
- 0*45 per cent., or an average difference of ±0*27 per cent. Applied to two remelted 
butters, the yields were between 99*6 and 100*1 per cent. F. H, L. 


Contribution to our Knowledge of the Composition of Hens’ Eggs. 
A. Juokenaok. (Zeit filr UntersucK der Nahr. und Gemmmittel, ii., 1899, 906.)— 
On incinerating yolk of egg as a preliminary to the determination of the inorganic 
constituents, a portion of the phosphoric acid becomes reduced to phosphorus, and is 
therefore lost, owing to the bases being in insufficient proportion to form metaphos- 
phates. The diflSculty may, however, be overcome by the addition of alkaline 
carbonate and nitrate before incinerating. In white of egg, and in the combined 
white and yolk, mixed in the proportion in which they occur in wiole eggs, the bases 
are present in excess, and correct results are consequently obtainable without such 
addition. 
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II. 

Ill 


IV. 


The following results are given : 

I. Yolk 
White 
Whole eggs : 

{a) By direct determination 
. (6) Bv calculation from I. and II. 

Average phosphoric acid contents of 
one egg (16 grammes yolk and 
31 grammes white.) 


1’279 per cent, phosphoric acid* 
0031 

0-443 

0-455 

j>0‘214 gramme. 


Table showing the Various Combinations and Proportions in which the Phosphoric Acid 

exists in Yolk of Egg^ 

Total phosphonc acid in 100 grammes, 

1*279 grammes. 


Soluble in boiling alcohol, 0*823 grm. = 
9*35 gramme distearyllecithin. 


Insoluble in boiling alcohol, 
0*456 gramma 


Extractable direct by 
ether from the yolk, 
0*478 gramme = 5*42 
grammes free di- 
stearyllecithin. 


Dissolved by alcohol 
after extraction by 
ether, 0*345 gramme 
= 3*93 gramme di- 
stearyllecithin com- 
bined with vitellin. 


As nuclein, 
0*178 grm. 


As insoluble phos- 
phate or com- 
pounds of phoB- 
phoglyceric acid, 
0*278 granune. 


The cholesterin in yolk of egg was also determined, the result showing 0*91 per 
cent., corresponding to 1*92 per cent, in the dry substance. H. H. B, S. 


The Reliability of the Glyoerin titration Method for the Determination of 
Boric Acid in Preserved Meats, and the Separation of Boric Acid from Borax. 
A. Beythien and H. Hempel. {Zeit. fur Untersuch. der Nahr. mid Gemissmittel, 
ii., 1899, 842-851.) — The authors have carried out experiments to test the accuracy 
of the glycerin titration method, which depends upon the fact that if a solution of 
boric acid be neutralized, using methyl orange as indicator, and then glycerin added, 
the solution reacquires an acid character, and can be again titrated with alkali, 
phenolphthalein being used as indicator. The authors followed in general the 
directions given by Jorgensen. The results affirmed the reliability of the process, 
and showed in particular that no appreciable loss takes place, either when the 
acidified boric acid solution is heated, or when the alkaline residue left after 
evaporation is ignited. The ma>ximum loss in the experiments amounted to 
1*66 per cent, of the quantity taken. 

The authors also tested the process in its application to the examination of 
preserved meats. Weighed portions of chopped beef were mixed with measured 
quantities of solutions of boric acid of known strength. After the addition of water, 
solution of soda was added until a decided alkaline reaction was produced. The 
mixture was then warmed for several hours and filtered. This procedure was 
carried out three times, after which the various filtrates were mixed together and 
evaporated to dryness. The residue was then incinerated, the ash taken tip with 
sulphuric acid, the solution gently heated to expel carbonic acid, cooled and 
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neutralized. Twenty-five c.c. of glycerin were then added,, and the mixture titrated 
with .standard soda. The greatest differences were : - 5*06 and. + 1*67 per cent, of 
the boric acid taken. 


Aspirin. F. Goldman. (D. Pharm, Qes. Ber., 1899, ix., 232 ; through Chem, 
Zeit Bey.f 1899, 340.) — Aspirin is a product of the action of acetic acid upon salicylic 
acid, its formula being C^JH 4 (O.COCH 3 )OOOH. Its melting-point is 135“ C. When 
0*5 gramme is boiled with 10 c.c. of a 10 per cent, solution of sodium hydroxide, a 
clear liquid should result, in which an excess of dilute sulphuric acid produces a 
temporary violet colour, and precipitates the salicylic acid, which can be filtered off 
and identified by its melting-point and its reaction with ferric chloride. The filtrate 
from the salicylic acid has an odour of acetic acid, and on boiling with alcohol 
and sulphuric acid gives that of acetic ether. Aspirin should not contain any free 
salicylic acid ; to detect it, 0*1 gramme is dissolved in 5 c.c. of alcohol, diluted with 
20 c.c. of water, and 1 drop of ferric chloride solution is added ; no violet colour 
should appear. F. H. L. 


ORGANIC ANALYSIS. 

Estimation of Benzene Vapour in Illuminating Gas. O. Pfeiffer. 
(/. Gasbeletichtf 1899, xlii., 697 ; through Chem. Zeit. 1899, 333.) — The author 
suggests a modification of Harbeck and Lunge's nitration process (Analyst, 1898, 
xxiii., 101) which makes it far more simple to carry out. The gas is measured and 
nitrated in a large separating funnel holding 3 or 4 litres ; it is filled through the 
stopper-hole by displacement, and 10 c.c. of the mixed nitrating acids are introduced 
through the ordinary exit tube.* The acids are made to spread over the internal 
surface, and are allowed to act for an hour, when the whole of the benzene will be 
absorbed. The vessel is then rinsed out with 100 c.c. of water, which is brought 
into a small separating funnel, and neutralised with crystallised sodium hydroxide 
(40 grammes). It is extracted two or three times for five minutes with quantities of 
50 c.c. of ether, each of which is afterwards washed two or three times with 10 c.o. 
of water to remove some brown substance. The solvent is finally evaporated, the 
residue taken up in a little anhydrous ether, filtered through freshly calcined sodium 
carbonate into an evaporating basin, and dried over sulphuric acid— it should neither 
be warmed nor placed in vacuo. To convert the weight {g) of dinitrobenzene into the 
percentage by volume of benzene vapour, the author gives the following simplified 
formula; C is the capacity of the measuring vessel, t the temperature, and b the 
height of the barometer : 

36080 273 + 1 

Having a complete analysis of the gas, and knowing its specific gravity, it is 
also possible to calculate the proportion of benzene. Calling the specific gravity of 

* The stopoocloi should be ** lubricated *’ with strong sulphuric acid. 
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the gas S, the specific gravity of the “ heavy hydrocarbons ” (GaH„) s, and the total 
volume of the latter v, we have ; 


s = lOOS - (CO X 0-9621 + CH^ x 0-5530 + H x 0-0692 + N x 0-9701 + COg x l-6197^L -) 
whence the percentage by volume of benzene vapour becomes : 


( 5 - 0 * 9674 ) 2 ; 
1*7367 * 


As an example of this method, the author quotes a sample of gas in which the 
proportion of benzene was calculated to be 1*57 per cent., and that of ethylene 
1*83 per cent. ; by direct analysis the benzene was returned at 1*52 per cent., and 
the ethylene 1*88 per cent. . P. H. L. 


The Volumetric Estimation of Quinones of the Benzene Series. A. Valeur. 

BulL Soc, Chim,t 1900, xxiii., 58-61.) — This method is based on the reduction of the 
quinones by hydriodic acid.* When the latter is replaced by an equivalent quantity 
of hydrochloric acid and potassium iodide, the reaction takes place in accordance with 
the equation : 

CeH^Og + 2HC1 + 2KI + 2KC1 + 

In the determination a quantity of the pure dry quinone, sufficient to liberate from 
0*20 to 0*50 gramme of iodine is dissolved in a little 95 per cent, alcohol. To this 
solution is added a rapidly-prepared mixture of 20 c.c. of a 10 per cent, solution of 
potassium iodide with 20 c.c. of concentrated hydrochloric acid previously diluted 
with an equal volume of 95 per cent, alcohol and cooled. The liberated iodine is 
titrated with standard thiosulphate, and the corresponding amount of quinone 
calculated. 

The following results show the accuracy of the method : 


Toluquinone, 

CgH, (C H>)08. 

I. II. 

Weight of substance, gramme 0*2057 0*2707 

Iodine liberated ,, 0*4290 0*5629 

Iodine per cent 208*5 207*9 

(Theory 208*2) 


Tbymoquinone, 

CgH.,(CH3)(C,Hy)Og. 

I. II. 

0*2130 0*1663 

0*3311 0*2574 

155*4 154*7 

(Theory 154*8) 


It is necessary to mix the hydrochloric acid and the potassium iodide, and not 
to add them separately to the quinone, since the acid would immediately react on the 
quinone, and the iodide would cause partial oxidation. This method appears to be 
applicable to the majority of true quinones. It can be used to determine their 
solubility in different solvents, which is not easily determined by other methods, on 
account of the volatility of the quinones and the difficulty of drying them without loss. 

It can also be employed for the determination of quinones in somewhat 
imstable combinations, such as the phenoquinones and quinhydrones. In the case of 


* Beduction with HI yields a mixture of hydroq|uinone and quinhydrone ; from what is stated in the 
paMr It appears that with KI and flOl the r^uotion is carried a step further, and gives only hydro- 
quinone. 
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or^kiary qtiinhydrone the following percentages of iodine were obtained : 116*6, 116'8 
and 116*1, whilst the calculated percentage for is 116*5. The author 

therefore concludes that this compound, contrary to the view of Wichelhaus, results 
from the union of equal molecules of quinone and hydroquinone. 0, A. M. 

The Properties of the Oils of Xiemony Bergamot, and Orange. A. Soldaini 
and E. Bert6. {Boll, chim, farm,, 1899, xxxviii., 537; through Chem, Zeit Bep,, 
1899, 323.) — Some constants of these three oils in the pure state are given in the 
annexed table : 

Lemon. Bergamot. Orange. 

Specific gravity at 15“ 0*854-0-860 0*882-0-88G 0*847-0*863 

Eotatory power at 20“ (100 millimetres tube) 66-66“ 8-20“ 96-98“ 

Boiling-point at ordinary pressure 171-172“ — 173-174“ 

Lemon Oil. — In lemon oil the proportion of citral should not be below 6*6 per 
cent. ; and when 20 grammes are fractioned at a pressure of 20 to 30 millimetres, 
the first 10 c.c. of the distillate should have as high a rotatory power as the original 
oil. The presence of orange oil is shown {a) by a yellow colour when a drop of the 
sample is mixed with 16 or 20 drops of brominated chloroform, {h) by a yellow 
flocculent precipitate instead of a white crystalline one when sodium bisulphite 
solution is added. To determine the percentage of citral, a 6 c.c. pipette graduated 
in fortieths is required, and also a pear-shaped flask, the neck of which has the same 
diameter as the pipette, and which has a lateral tube bent upwards at a right angle 
to carry a funnel. Five c.c. of the sample are run from the pipette into the flask, 
25 c.c. of a solution of potassium bisulphite containing an excess of sulphur dioxide 
are introduced, the lower end of the pipette is connected to the neck, the whole is 
shaken and warmed for twenty minutes on the water-bath, then cooled and warmed 
again for five minutes. When finally cold, the volume of oil still remaining liquid is 
read off in the pipette by adding water through the side funnel ; and the difference 
between it and the 5 c.c. taken represents the volume of the aldehyde.' 

Bergamot Oil. — The proportion of linalyl acetate usually varies between 21 and 
22 per cent. When 15 c.c. are fractioned at the above pressure, the first 5 c.c. of 
the distillate should have a rotatory power 2^ times as great as the oil itself ; and 
the next 9*5 c.c, should be almost inactive. Evaporated on the water-bath, the 
residue should be between 5 and 6 per cent. The oil should be soluble in ^ vol. of 
90 per cent, alcohol, and the clear solution should not be rendered turbid on dilution. 
SchifTs reagent for aldehydes should fail, or at most give a faint tint in half an hour ; 
an immediate colour, or a strong red in half an hour, indicates lemon oil. To 
estimate the linalyl acetate, 1*6 grammes are saponified with an excess of seminormal 
alcoholic potash, diluted with a little 80 per cent, spirit, and titrated with semi- 
normal sulphuric acid and phenolphthalein ; the volume of alkali multiplied by 
0*09775 (mol. wt. of the ester, 195*6) gives the acetate. 

Orange Oil. — When 20 c.c. are fractioned at a pressure of 10 or 20 millimetres, 
the distillate should have a rotatory power from 1“ to 3“ higher than the original. 
Schiff's reagent should give no colour. F*. H. L. 
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Determination of the Solidif^ing-point of Fatty Acids. I. Freundlioh. 
{Ghem. Zeit., 1899, xxiii,, 1014.)— The ordinary Dalican process for determining the 
exact solidifying-point of fatty acids is not quite accurate, for the temperature to 
which the thermometer finally rises is partly dependent on that to which it was 
made to fall during the stirring of the fat. The following modified way of carrying 
it out leads to absolutely concordant results, or at the worst to differences of 0*05 to 
0*1*" C. At the lowest temperature above the expected solidifying-point at which the 
sample round the thermometer bulb remains perfectly liquid, the thermometer is 
moved quickly two or three times backwards and forwards through the fat, and the 
mercury is observed ; if it falls sharply, the operation is repeated until the column 
remains constant for thirty or forty seconds;, then the sample ia stirred fifteen or 
twenty-five times, and if the mercury falls during the agitation and rises immediately 
afterwards to a maximum at which it stands unchanged for three or five minutes, 
that maximum is the true solidifying-point. The great thing to avoid is too 
prolonged stirring. F. H. L. 


The Becchi and Halphen Colour Reactions for Cotton Oil. P. N. Raikow 
andN. Tscherweniwanow. {Chem. Zeit., 1899, xxiii., 1025.) — At the present time 
there exist some ten different modifications of the Becchi test for cotton oil ; and 
statements as to its utility and the best proportions for its several ingredients vary 
enormously. Benedikt and other authorities question whether cotton oils do not 
occur which cause no reduction of the silver nitrate at all ; this, however, seems 
problematical, unless the samples have been specially treated in order to prevent 
their giving the Becchi reaction. It is not possible to render cotton oil indifferent to 
the Becchi test by blowing air through it in the cold ; nor can the same object be 
attained by repeated extractions with alcohol, the latter fcwt being in contradiction 
to Benedikt 's assertion that the true cause of the reaction is an aldehyde-like body 
which is readily soluble in spirit. Even the fatty acids of cotton oil after alcoholic 
saponification and liberation from their barium salts, or after aqueous saponification 
and liberation from the sodium sa^ts, give the test, while the small proportion of 
unsaponifiable matter in the original oil does not give it. Treated with ordinary 
steam even for long periods of time, cotton oil still retains its usual properties ; but 
superheated steam, or a simple heating of the oil to between 210° and 220°, quickly 
destroys its reducing power, which also vanishes more slowly at 150°, the residual 
material being almost unaltered, except that its colour is slightly darkened, and that 
it possesses a faint burnt odour. Precisely the same remarks apply to the Halphen 
test : one hour at 150° hardly affects the reaction, five hours reduce its intensity to 
one-half, ten hours to one-third ; in time, probably, it would fail altogether. [0/. 
Holde and Pelgry, Analyst, 1899, xxiv., 214.] 

After elaborate experiments, the authors find that the details of the Becchi test 
are most important: the proportion of silver nitrate to the oil, the proportion of free^ 
acid to the silver, ought to be kept uniform ; and they decide that the method adopted 
by the Italian Commission (c/. Analyst, 1895, xx., 222', last paragraph) should be 
ti^en as the standard. The latest modification of the Becchi test described by 
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TorteUi and Btiggeri (Analyst, 1898, xxiii., 179) was not examined ; in comparison 
with the more certain and very delicate Halphen reaction, it is too complicated to be 
generally useful 

It appears to be universally admitted that the Halphen reaction (Analyst, 1897, 
xxii., 326 ; 1898, xxiii., 131) is better than Becchi’s ; the only points of divergence 
are its degree of delicacy and the best method of carrying it out. The actual 
temperature employed is only a matter of convenience ; a cherry-red colour is pro- 
duced in the cold by bright sunlight in three hours. The part played by the amylic 
alcohol is obscure, but it does not serve simply to retain the carbon disulphide in the 
hot liquid ; it should, therefore, not be omitted. A faint Halphen red is manifested 
when the free sulphur is left out of the regular mixture ; an excess of sulphur is use- 
less, and in the testing of oils containing only a little cotton oil, it tends to decrease 
the delicacy of the reaction. The present authors accordingly reject Soltsien’s 
proposals ; there is no objection to the use of plain water instead of the brine bath, 
but in other respects Halphen’s prescription should be retained in its integrity. The 
behaviour of olive, walnut, linseed, poppy, and arachis oils towards the test has 
been studied under various conditions ; neither by prolonged heating on the water- 
bath nor in sunlight did they respond. In pale-coloured oils 0 5 per cent, of cotton 
oil can be readily detected, and this proj)ortion may be taken as its limit of 
sensitiveness. F, H. L. 


The Determination of the Bromine Absorption of Oils. P. C. Mcllhiney. 
{Joum. Amer, Cliem, Soc., 1899, xxi., 1084-1089.)— In a former communication 
(Analyst, xix., 141) the author described a process for the determination of this con- 
stant in which a distinction was made between the bromine addition and bromine 
substitution values. 

He has now simplified his process by making use of the iodometric method of 
Schweitzer and Lungwitz {Journ, Soc, Chem, hul, 1895, 180), and shortening the 
time in accordance with the fact that the addition of bromine to fats is practically 
instantaneous (Analyst, xx., 146). 

In the modified process a weighed quantity of the oil is dissolved in 10 c.c. of 
carbon tetrachloride in a stoppered bottle and 20 c.c. of one-third normal bromine in 
carbon tetrachloride added. Simultaneously a blank determination is made, and 
subsequently titrated with standard thiosulphate to determine the strength of the 
bromine solution. After the lapse of one or two minutes, 20 to 30 o.c. of a 10 per 
cent, solution of potassium iodide are introduced, the bottle shaken to insure the 
absorption of the bromine and hydrobromic acid, and the iodine titrated with deci- 
normal thiosulphate. 

After the titration, 5 c.c. of a neutral 2 per cent solution of potassium iodate 
are introduced, and the amount of iodine liberated, which is equivalent to the hydro- 
bromic acid formed, is titrated, and gives the bromine substitution figure. 

In order to prevent a loss of bromine or hydrobromic acid on removing the 
stopper to introduce the potassium iodide, a piece of wide indiarubber tubing is 
slipped over the neck of the bottle, thus forming a well round the stopper. The 
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potiUisiam iodide is poured into this well end the stopper slightly opened, preferably 
after the bottle has been cooled in ice to create a partial vacuum in the interior; The 
following figures were thus obtained with various representative oils. The difference 
between the figures given in the last column and 1*000 are intended to represent the 
degree of substitution which occurred in the determination of the Htibl value : 


Hubl 

V'alu<>. 


Raw linseed oil, several years old 157*3 

M II II average of seven j 

samples ; 183*8 

Boiled linseed oil, average of eight ! 

samples — 

Third run rosin oil ‘ 63*9 

“ Java'* boiled rosin oil 73*3 

Menhaden oil, average of three 

samples 174*9 

Maize oil, average of three samples — 

Cotton-seed oil __ 

Turpentine 
Ceylon cocoanut oil 
Tallow rendered in laboratory 
Hard paraffin 

Black rosin 


Bromine 

Value 

jcalculated 

1 from 
Hiibl 
Value. 1 

! Bromine 1 
Absorbed] 
jier 1 
Cent. 1 

; 

Bromine i 

Addition 

i vllue 

■ 1 

Calcu- 
1 lated 
Bromine 
' Value 
divided 

_ 

Bromine 

1 Addition 
Value. 

99*1 

99-2 

92-0 : 

3-6 

1-077 

115*7 

112-0 

106-6 ^ 

2-7 

1-083 

1 

109-5 

1 103-0 

3-2 


40*3 

92-3 

7-7 ’ 

42-3 

5-231 

1 46*2 

101-9 

8-3 ■ 

46-8 

5-686 

1 110*2 

110-6 

95-6 : 

7-5 

1-154 

1 

76-8 

72-9 

1-5 


1 — 

65-8 

62-2 

1-8 



266-1 

166-1 

50-0 



5-36 

4-7 

0-33 



24-0 

21-48! 

1-26 



3-55 

1-43 i 

1-06 


; — 

135-4 

5-4 1 

65-0 



The advantages claimed for this method are that the bromine solution is readily pre- 
pared and does not change on keeping, that it is exceedingly rapid, and that it dis- 
tinguishes between the halogen absorbed by addition and by substitution. 


C. A. M. 


INORGANIC ANALYSIS. 

Bromine and Alkali Hydroxides as a Test for Copper. D. Vitali. (BoU. 
Ohim, Fann,^ 1899, xxxviii., 665; through Chem. Zeit. Bep,, 1899, 349.) — It is well 
known that when a solution of copper sulphate is mixed with potassium or sodium 
hydroxide, and an excess of bromine water is added, the original blue precipitate soon 
becomes black. This substance consists of copper dioxide ; it evolves oxygen on 
warming or on treatment with sulphuric acid, and it gives off chlorine with hydro- 
chloric acid. The reactions proceed thus : 

CuSO. 4 * 2NaOH * Cu(OHL + NajBO^. 

2NaOH 4 - Brj =• NaBr -4- NaBrO -f figO. 

Cu(OH )2 4- NaBrO » CuOg + HgO + NaBr. 



m THU ANAI4TS1^ 

(^bsr loddizing agente» sooh as hydrogen paretide ot mwganese dioxidei aiso ooirrert^ 
€®jH>69r hydroxide into ‘dio3^^ 

By evaporating 1 o.a of a solotioh eentitimng copper to dr 3 nieBBy tr^ting the 
residne with the yellow nuxture of alkali and bromine, a black preoipitate will be 
produced if the proportion of copper was 1 : 100,000. If the residue is more simply 
moistened with saturated bromine water and again dried, a black deposit is obtained, 
consisting of CuBrg, which becomes blue on being touched with water. This test 
will show copper in 1 c.c. of a 1 : 1,000,000 solution, and it is therefore more sensitive 
than sulphuretted hydrogen or potassium ferrocyanide. The black bromide is 
rendered more visible when moistened with strong sulphuric acid. 

Other metallid salts yield black precipitates with alkali hydroxides and bromine, 
e,g,, COgCOH)^, Ni 2 (OH),j, MnOgHgO. Mercurous salts give a yellow precipitate of 
mercuric oxide. Bismuth salts give a reddish-brown precipitate of 31^04. Lead salts 
in the cold finally yield an orange-yellow preoipitate of lead oxybromide, which 
changes into peroxide on warming. F. H. L. 


The Separation of Tungsten and Molybdenum. F. Ibbotson and H. Brearley. 
{Ghem. News^ Ixxxi., 13-15.) — Two modes of procedure are recommended : 

(a) The tungsten and molybdenum are precipitated together by lead acetate, the 
precipitate washed slightly with hot, very dilute acetic acid and ignited. The ignited 
precipitate is then dissolved in concentrated hydrochloric acid, using about as many 
c.c. of acid as there are centigrammes of the lead salts. Two or three times the bulk 
of boiling water is then added, the solution boiled, allowed to settle, filtered by 
decantation through a small pulp filter, the precipitate redissolved in about half the 
quantity of acid previously used, reprecipitated with water, and filtered through the 
same pulp. The molybdenum is determined in the filtrate as PbMoOj. The greater 
the amount of acid used to dissolve the lead salts, the more water is required for the 
complete precipitation of the tungstic acid, and the greater the dilution, the greater 
the liability to contamination with molybdic acid. 

(b) When the quantity of tungsten is small in comparison with that of the 

molybdenum, the former is not completely precipitated. Under these circumstances 
the following procedure is recommended : A few drops of nitric acid are added to the 
hydrochloric acid solution of the lead salts, which is then evaporated to a pasty con- 
sistence. The mass is diluted with 200 to 300 c.c. of dilute hydrochloric acid (1:3), 
the solution boiled, and the tungstic acid filtered off. The precipitate adhering to the 
sides of the vessel can be removed by dissolving in a few drops of dilute ammonia, 
which may then be absorbed with a piece of filter-paper, and the latter ignited with 
the precipitate. H. H. B. 8. 


Bstimation of Tellurium Bioxide in Presence of Haloid Salts. F. A. Gooch 
and C. A. Peters. (Zeits. anorg, Ch&m,y 1899, xxi., 406.) — Brauner has shown 
(/. Ghem, Soc, Trans, y 1891, 238) that tellurous acid cannot bo determined by 
oxidation with permanganate if it be dissolved in hydrochloric acid ; and he has also 
stated that if the oxidation take place in sulphuric acid solution a small correction is 
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necessary, which is not required when the oxide is dissolved in alkali. If, therefore, 
the teUurouB acid is dissolved in sbdium hydroxide, and if the final titrsition between 
the oxalic acid and permanganate is carried out under those conditions which are 
desirable to avoid the interfering action of hydrochloric acid — presence of 
manganous chloride — tellurium dioxide can be accurately determined in the manner 
indicated, even if it be accompanied by chlorides. About 0*1 gramme of Te02 is 
dissolved in a little sodium hydroxide, and mixed with permanganate solution 
(standardized on ammonium oxalate) till it remains pink ; the liquid is heated, and 
5 c.o. more of 1 : 1 sulphuric acid than are needed to neutralize it are added ; excess 
of standard ammonium oxalate is introduced to destroy the higher oxides of man- 
ganese and the excess of permanganate ; and finally the excess of oxalate is titrated 
with permanganata If the proportion of hydrochloric acid is quite small, such 
as is produced by the decomposition of the original tellurium chloride, addition of 
manganous chloride is not necessary ; but it is better always to employ it (0*5 to 1 
gramme), as the last titration can then be conducted in the cold. 

In the presence of a bromide fairly satisfactory results can be obtained, provided 
that the excess of sulphuric acid is not greater than 5 o.c. of a 12*5 per cent, acid, 
that sufficient manganous chloride (0*5 to 1 gramme) is used, and that the liquid is 
titrated at ordinary temperatures. 

The process is obviously not available in the presence of an iodide. The method 
described by Norris and Fay (Analyst, 1898, xxiii., 249) gives excellent results. 
Instead, however, of titrating the iodine liberated from the iodide and sulphuric acid 
by means of thiosulphate, it can be determined with decinormal arsenious acid, this 
modification possessing the advantage that the arsenic serves also to standardize the 
original permanganate used to oxidize the tellurium dioxide. About 0*5 or 1 gramme 
of potassium iodide dissolved in 100 c.c. of water is added to the alkaline solution of 
the tellurium, then standard permanganate is run in till the green colour disappears 
(about 30 c.c. of the decinormal liquid per 0*1 gramme of Te 02 ); ®*®* 

sulphuric acid are added to clarify the liquid, and the free iodine is titrated in presence 
of potassium bicarbonate. It is important to have a sufficient excess of iodide, and 
it is perhaps better to run in some of the arsenious acid before acidifying with 
sulphuric acid. All the examples quoted by the authors are reasonably satisfactory, 
and they agree closely with theory when the atomic weight of tellurium is taken 
at 127. F. H. L. 


Betermination of Sulphur in Bitumens. S. F. and H. E. Peokham. (Joum, 
Amer, Chsm Soc.y vol. xxi. [9], pp. 772.) — The authors have modified their deflagra- 
tion method by taking such an amount of the assay as will correspond to about 
0*2 gramme of bitumen, and mixing it with 15 grammes each of pure, dry sodium 
carbonate and potassium nitrate, the mixture being then deflagrated in small 8ue<» 
oessive portions in a 2-ounce platinum crucible at dull red heat. No blast lamp is 
necessary, the fusion being complete without ; the excess of flux reduces the violenoe 
of the operation and the risk of loss by spattering. 

The mass is dissolved by immersing the crucible in water over night, sdOid the 
silica, iron, alumina and sulphuric acid determined in the solution in the usual 
manner. . C. S. 
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Lbtbbmination of Eadxcms in Carbon Compounds. By Dr. H. Mbybb (Prague). 

Authorized translation, by Dr. J. Bishop Tingle (Chicago). New York :. 

J. Wiley and Sons ; London : Chapman and Hall, 1899. Price 48, 6d. 

This small book is a valuable addition to literature, containing as it does 
within the limits of 120 pages much useful information and many valuable 
hints. Its scope is broader than might be inferred from the title ; it really deals 
with the principles of methods for the proximate analysis of organic compounds. 
Although it might appear at first sight to appeal more particularly to the investigator 
in organic chemistry than to the technical analyst, it must not be forgotten that the 
problems with which both are confronted very frequently differ only in the form 
in which they are presented. Methods which depend on the determination of 
certain atomic groups and radicles find in point of fact frequent application alike in 
purely scientific investigations and in the technical analysis of organic products. 
Some of these have, in their technical application, become quite stereotyped, and 
are perhaps too often used by analysts without regard to the scientific principles on 
which they are based. The use of such terms as acetyl value," “ iodine value," 
convenient though they may be, are doubtless largely responsible for this, yet the 
analyst should in all oases consider what he is actually measuring. Thus, that the 
acetyl value is a measure of displaceable hydrogen in the groups - OH, = NH, etc., and 
that the iodine value indicates the presence of unsaturated compounds. 

To briefiy summarize the contents of the book, it describes methods for the 
determination of the following groups: -OH, -OCHg, — OC^Hj, -COOH, =*CO, 
— NHg, —ON, — CONHg, ==NH, =NCHjj, the diazo, hydrazine, iodoso, iodoxy, and 
peroxide groups. Instructions are also given for the determination of the “iodine 
value.” 

Methods for the determination of the basicity of acids, and for the introduction 
of acid radicles, notably acetyl and benzoyl, and of alkyl groups are fully described, 
and wherever chemicals rarely met with in laboratory practice are referred to, details 
for their preparation are given. The arrangement of the matter and the style of 
writing are all that could be desired, and the numerous references to original papers 
cannot but add to the utility of the book. The only typographical error noticed 
is on page 41, where the group carboxyl is represented as CHOH instead of COOH. 

A. R. L. 

Dairy Chemistry : a Practical Handbook for Dairy Chemists, etc. By 
H, D. Richmond, P.I.C. London : Charles GnfiBn and Co., Limited. Price 16s. 

If the question were raised as to the necessity for a work specially treating on 
the chemistry of milk, it should certainly be answered in the affirmative. Not only 
is the public analyst called upon to examine large numbers of samples of milk and 
milk products with the object of detecting and checking adulteration, but other 
chemists are also frequently called upon to analyse and pass opinions on materials 
directly or indirectly connected with the dairy, and last, but not least, practical 
dairy work nowadays demands a considerable amount of scientific knowledge if it 
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is to be performed in a satisfactory and successful manner. The days are gone 
for ever in which a very limited amount of experience was considered either 
sufficient to judge whether a milk was pure or sopMsticated, or to support and aid 
the practical dairyman with scientific counsel, or to fill up a responsible position in 
the dairy industry. If, then, a work on dairy chemistry must be considered highly 
desirable — nay, necessary — nobody could be better fit for producing such a work than 
the' author of the book lying before us. Mr. Bichmond has for nearly eight years 
superintended the Aylesbury Dairy Company's laboratory, which was erected in the 
year 1880. Although established to serve the special requirements of that large 
firm in exercising an extended and minute control over the milk and milk products 
there dealt with, Mr. Bichmond, like his predecessor, has not confined himself to 
exercising control alone, but has tak^ good care to make extensive use of the oppor- 
tunities given to work out as many questions as possible which in one way or another 
are connected with the chemistry of milk, milk products and dairy work generally. In 
the course of twenty years a vast amount of facts and experiences has been thus 
accumulated, which in itself would have been quite sufficient to form a valuable 
publication. But the author has done much more. By collating and studying the 
respective publications of others, and reproducing them in a digested form, he has 
succeeded in putting before the reader a complete work on dairy chemistry. It 
would take up far too much space merely to indicate the contents of the various 
chapters of the book, to draw attention to the useful tables, and to enumerate the 
numerous illustrations. Less still could justice be done to Mr. Bichmond's work by an 
attempt to specially mention the most important parts and statements. In fairness 
we must also abstain from noticing the weaker portions of the book, and as these are 
scant and of little importance we can do so without remorsa Suffice it to say that 
Bichmond's “ Dairy Chemistry ** forms a complete r^sum^ of theoretical and practical 
knowledge, written in easily intelligible language, and is a work useful to everyone 
desiring instruction in the chemistry of milk and milk products, a work which the 
attentive reader will study with the greatest satisfaction. P. V. 

A Text-book of Physical Chemistry. By Dr. B. A, Lehpeldt. London : Edward 
Arnold. Price 7 s. 6d. 

This branch of general chemistry has developed so enormously during the past 
twelve years or so that it now constitutes a department of considerable size and 
importance ; and as its teachings already to some extent exert on analytical problems 
an influence which in all probability will become more marked as time rolls on, it 
behoves every analytical chemist to become acquainted with the general principles 
of this subject, especially as analytical processes depend ultimately on a knowledge, 
not only of chemistry in the restricted sense, but of the physical behaviour of the 
materials dealt with. The work before us is eminently adapted for this purpose ; it 
forms a well-written digest, couched in terse but intelligible language. Although 
mathematical formula are indispensable in illustrating a subject of this nature, the 
work is ingeniously arranged so as to be intelligible to the non-mathematioal reader 
who is content to take the mathematical proofs on trust. The general get-up of the 
book is good; it is printed in clear, bold type, contains numerous illustrations and 
has a copious index. W. J. S, 
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MISCELLANEOUS. 

QUALIFICATIONS OF PUBLIC ANALYST. 

The following extracts are taken from an Order and accompanying Circular, dated 
March 7, 1900, issued by the Local Government Board to those local authorities who 
are required by law to appoint a Public Analyst : 

** Every person appointed on or after the first day of January, one thousand nine 
hundred, to the Office of Public Analyst shall furnish such proof as we may deem 
sufficient of his competent skill in, and knowledge of, (a) analytical chemistry, 
(b) therapeutics, and (c) microscopy. 

** Such proof shall in every case comprise documentary evidence that such 
person holds the requisite certificate, diploma, license, or document conferring the 
qualification, or attesting his possession of the skill or knowledge to which the same 
applies, and granted or issued by any person or body of persons for the time being 
recognised by us as competent to confer such qualification, or to test such skill or 
knowledge. Such proof shall also comprise such further evidence as we may in any 
particular case require. 

** All such documentary evidence as is hereinbefore mentioned shall be furnished 
by such person to the local authority by whom he is appointed, and shall be 
transmitted to us by the local authority when applying for our approval of the 
appointment. 

Provided that nothing in this regulation contained shall, in the case of any 
person who was appointed to the office of Public Analyst with our approval, between 
the first day of January, one thousand eight hundred and ninety-one, and the date 
hereof, or of any person who is so appointed for the first time after such last- 
mentioned date, apply upon any subsequent appointment of such person to the said 
office.” 

“ As regards the reference in the Order to a person or body of persons whom the 
Board may from time to time recognise as competent to confer the requisite qualifica- 
tion, or to test the skill or knowledge of which proof is required by the Order, the 
Board may state that it would accord with their existing practice to accept as 
sufficient documentary evidence of the requisite qualification under the Acts the 
Diploma of Fellowship or Associateship of the Institute of Chemistry of Great 
Britain and Ireland, together with the Certificate granted by the Institute after an 
examination, conducted by them on lines approved by the Board, in therapeutics, 
pharmacology, and microscopy.” 

The possession of a diploma as a registered medical practitioner is accepted as 
sufficient proof of competency in microscopy and therapeutics, and it would only be 
necessary that a medical practitioner appointed as a public analyst should furnish 
evidence of competent skill in, and knowledge of, analytical chemistry.” 

“ Evidence of skill or knowledge on the part of a candidate in respect of any of 
the qualifications referred to as requisite, which is tendered by an individual, must 
be from a person recognised as entitled to speak with authority as to proficiency in 
the particular qualification in question.” 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The monthly meeting of the Society was held on Wednesday evening, April 4, in 
the Chemical Society’s Booms, Burlington House. The President, Mr. W. W. 
Fisher, M.A., occupied the chair. 

The minutes of the previous meeting were read and confirmed. 

Certificates of proposal for election to membership in favour of Messrs. T. E. 
Hill, M.B., B.Sc., F.I.C., T. Macara, and W. E. F. Powney were read for the second 
time; and certificates in favour of Messrs. John Bichard Brooke, A.I.C., Analytical 
Chemist, 36, Mincing Lane, London, E.C . ; Thomas Henry Lloyd, Analyst and 
Bacteriologist, The Laboratory, Penygraig, Bhondda ; and George Harris Morris, 
Ph.D. (Wiirzburg), F.I.C., Analytical and Consulting Chemist, 72, Chancery Lane, 
London, W.C., were read for the first time. 

Messrs. Arthur Alexander Bamsay, James Eugene Kirkpatrick, and A. J. Murphy 
were elected members of the Society. 

The following papers were read: “Note on the Influence of Temperature and 
Concentration on the Saline Constituents of Boiler Waters,” by Cecil H. Cribb, B.Sc. ; 
“ On an Improved Absorption Apparatus for Use in the Analysis of Essential Oils,” 
by Alfred 0. Chapman and Herbert E. Burgess ; and “ On the Composition of Danish 
Butters,” by Harold Faber. 


BUTTEBS FROM VARIOUS COUNTRIES COMPARED. 

By C. Estcourt, F.I.C. 

(Bead at Die Meeting^ February 7, 1900.) 

Dubinq the last twelve months I have analysed a considerable number of samples of 
butter for the direct importers of such produce, representing shipments from Ireland, 
Denmark, Sweden, Germany, Canada, and Finland. 

I am able to give the following results of the analyses of about 250 samj^eS) the 
origin of each of which I ascertained and noted : 
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Water in Butter, 


Origin of SampleB. 


Average 

Highest 

Lowest 

Total Samples. 

Percentage 
of Water. 

Percentage 
of Water. 

Percentage 
of Water. 

Finnish 

85 

12*8 

18*0 

8*0 

Danish 

89 

13-5 

18*0 

9*0 

Irish 

39 

141 

20*0 

9*0 

Swedish . . . 

14 

13*75 

17*8 

11*8 

Canadian ... 

10 

18-2 

19-4 

10-0 

German . . . 

8 

13-5 

14*8 

11*4 


Water, 

The percentages of water, as will be seen from the tables just given, vary con* 
siderably in the produce of every country with the exception of Germany. 

I give in the foregoing tables the average, as well as the highest and lowest 
figures. 

On reviewing the results, I find in Irish butter that, of the thirty-nine samples 
examined, only four contained more than 18 per cent, of water, three contained more 
than 16 but less than 18 per cent., as many as twenty-three contained from 12 to 16 
per cent., and the results obtained from nine samples gave figures falling below 1 2 
per cent. 

In the case of the Danish samples only nine contained more than 15 per cent, 
of water, while six contained less than 12 per cent. 

The produce from Finland showed that only three samples of the eighty-five 
analysed contained more than 15 per cent, of water, twenty-six contained between 
13 and 15 per cent., and the remainder, fifty-six, were all under 13 per cent. The 
Finnish butter, therefore, must be deemed a most satisfactory article as regards the 
quantity of water. 

Of the Swedish samples, six showed water to the extent of 14 per cent, and 
above, the highest being 17*8 per cent. 

The Canadian samples gave results varying from 10 to 15 per cent, of water, with 
the exception of one sample which was found to contain as much as 19-2 per cent. 

The German produce gave results much more constant : six of the eight samples 
analysed contained from 12 to 14 per cent., and one 14*8 per cent, of water. The 
exceptional one contained 11*4 per cent. 

It will appear from the results obtained with the Irish butters that where care 
is exercised, as it is at the creameries, no great excess of water is found. 


Samples Examined for Preservatives. 


Origin 

Total 

Samples 

not 

containing 
Preser vati ves . 

Samples containing 13oric Acid. 

of 

Samples. 

Sample. 

Examined. 

Average 
iti Grains, 

Highest 
in Grains, 

Lowest 
in Grains, 

Finnish 

74 

78 

per pound. 

8*3 

per pound. 

per pound. 

Danish 

86 

82 

5*3 

8*0 

4*0 

Irish 

37 

2 

24*7 

46*0 

5*0 

Swedish 

13 

13 





Canadian 

10 

9 

9*0 


~ 

German 

8 

8 

— 






THE ANALYST. 


116 


Preservatives. 

As regards the examination of the samples for preservatives, it will be seen from 
the tabulated results that not a single sample of the German and Swedish imports 
was found to contain any. 

Of the ten Canadian butters, one contained boric cusid, and that only to the 
extent of 9 grains per pound. 

Eighty>hve specimens of Danish butter were examined, and in three samples 
only could any preservative be found, namely, boric acid, and the highest quantity 
contained in a sample was 8 grains per pound. 

Of the seventy-four samples from Finland, only one was found upon examination 
to contain boric acid, namely, 8'3 grains per pound. 

Therefore the percentage of the samples of Danish and Finnish butter containing 
preservative is very low and scarcely worthy of notice. 

The same cannot be said of the Irish production, of which all the samples were 
found to contain boric acid, varying in quantities from 5 to 46 grains per pound. 

Of the thirty-five samples in which preservative was found, eight contained 
upwards of 35 grains per pound of boric acid, including two containing above 
40 grains. 

Nineteen showed results between 20 and 35 grains per pound, and seven samples 
contained quantities below 12 grains of boric acid. 

These results are rather surprising following upon those of the analyses of the 
produce of other countries, which rather tend to show that a preservative is not 
absolutely necessary. 


Figures obtained by the Bcichert Process. 


Origin of 

Total 

Average 

Highest 

Lowest 

Samples. 

tramples. 

Figure. 

Figure. 

Figure. 

Finnish . . . 

85 

13’8 

17-6 

11-9 

Danish ... 

90 

15*2 

17-0 

12-6 

Irish 

39 

140 

15-5 

12-8 

Swedish ... 

14 

14*4 

16-2 

13-7 

(Canadian 

10 

14*1 

16 -5 

130 

German ... 

8 

15-3 

16-2 

13-5 


Besults obtained by the Beichert Process. 

Coming to the composition of the fats of these different butters, the results 
obtained hy submitting them to the Beichert test are given below ; and a few notes 
I have made may be of some interest to the members of this Society. 

Taking the Finnish butters first, the fats of eighty-four samples were examined, 
and gave an average Beichert figure of 13*8 ; only eight gave Beichert figures of 16 
and over ; whilst twenty-one samples showed results below 13, including two results 
of 11*9. 

These two samples I returned as adulterated, and they accordingly were sold as 
confectionery butter. 

With regard to the Irish butters, only four gave Beichert numbers below 13, and 
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seventeen samples were lower than 14; there was not much variation among the 
remainder of these thirty-nine samples, the figures of which ranged from 14 to 16*6. 

Of the Danish samples, ninety were analysed, and as many as twenty-two gave 
Reichert figures of 16 and above, including two of 17, showing a very large percentage 
having a high Reichert number. There were only three giving numbers of 13 and 
lower, the general figure for the remaining sixty-five samples being about 15. 

Denmark may be said to produce a butter of very good quality, and the Reichert 
figure of which is fairly constant. 

The butters of German and Swedish origin appear to be of even composition, as 
evidenced by the results obtained by the Reichert test. 

Of the Swedish, only one of the fourteen samples gave a figure so low as 13*7» 
the next lowest being 14*4, and this is the average figure for the whole of these 
samples. 

The results of the German butters were higher on the whole than the Swedish^ 
though the lowest in this case was 13*5. 

Although the Canadian and Irish agree practically as regards the average 
Reichert figure, the former have a greater percentage of samples whose figures come 
as low as 13 to 13*5. Four out of the ten are below 13*5, while the remainder agree 
fairly with the Irish. 


NOTES ON SOUR MILK. 

By H. Dkoop Richmond, F.I.C., and J. Bkistowe P. Habihson, A.I.C. 

{Bead at the Meeting^ Fehnuiry 7, 1900.) 

L The Determination of the Specific Gravity of Sour Milk. 

Weibull {Chem. Zeit,, 1893, xvii. 1679) proposed, in order to determine the specific 
gravity of sour milk, the addition of a known volume of ammonia ; the density of 
the mixture, corrected for the volume of ammonia added, of which the density is 
known, gives the density of the milk. 

It has been our practice to slightly modify this method ; we add to each 100 c.c. 
of sour milk 6 c.c. of strong ammonia, and to the density of the mixture we apply a 
constant correction deduced from the change of density on adding 5 c.c. of strong 
ammonia to 100 c.c. of fresh milk ; this correction has varied from 0*0065 to 0*0070 
with different samples of strong ammonia. 

We can fully confirm Weibull’s statement that the density of sour milk can be 
accurately determined by this means, and have used the method extensively. 

De Eoningh (Analyst, xxiv. 142) has substituted a solution of caustic soda 
(specific gravity 1*030) for the strong ammonia ; he finds that a constant correction 
of 0*0008 must be added to the results, this being the mean figure by which the 
density is lowered on mixing 5 c.c. of soda solution with 100 c.c. of milk. He 
accounts for the lowering of density by the assumption that calcium phosphate is 
rendered insoluble ; we neither entirely confirm his figure nor are we satisfied with 
his explanation ; as we propose to show, the correction is not constant, but varies 
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with the ^‘acidity’* of the milk, and can we tbinkj explained when the Siotion of 
acids on alkalies is considered. 

In Table I. we give the densities of solutions of caustic soda, ammonia, and 
sulphuric and hydrochloric acids, and the salts resulting from their mutual action. 

The figures are obtained by interpolation from well-known tables, which we 
haw taken from the Chemiker EaUnder, and are expressed in terms of and 

solutions ; they are probably correct to the fourth place of decimals. 


Table I. 


Densities of Solutions of Bases ^ Acids ^ and Salts. 


Substance. 'J. 

NaOH ... 1-00920 
NH,, ... 0-99866 
HCi ... 1-00372 

HjSO* ... 1-00774 
NaCl ... 1-00846 
NH^Cl ... 1-00338 

Na^SO. ... 1-01266 
(NHJ2SO4 1-00752 


N 

ITT* 

N 

ITf* 

1-00465 

1-00235 

0-99928 

0-99964 

1-00186 

1-00093 

1-00387 

1-00193 

1-00423 

1-00212 

1-00169 

1-00085 

1-00639 

1-00322 

1-00376 

1-00188 


Authority 

Lunge. 

Carius. 

Lunge and Marchlewski. 
Lunge and Isler. 
Gerlacb. 

it 

Schiff. 


If a salt in solution had a density which was the sum of the densities of the 
acid and base of which it was composed, the density of a solution of a salt should 
be equal to the sum of the densities of corresponding strengths of its acid and its 
base, less 1. This is not, however, the case, and the difference between the sum of 
the densities of the acid and base (less 1), and the density of the salt is given in 
Table II. : 


I 

¥ 




NaOH. 

hcT 5^04. 

-0*00446 -0*00428 

-0*00228 -000213 

-0*00116 - 0*00106 


NH, . 

HCI. H.SO4. 

+ 0*00110 + 0*00122 

+ 0*00065 + 0*00061 

+ 0*00028 + 0*00031 


As the acidity of fresh milk is about and that of sour milk about to it 
is seen that the change of density on neutralization will go a long way towards 
explaining the change noticed by De Koningb. 

Thinking that it would not be quite correct to compare the acids such as 
sulphuric and hydrochloric, with milk, we have made a few experiments with 
weaker acids. 

We. prepared a solution of caustic soda of density 1*032, which was 0*666 N., 
and determined the densities of various dilutions of this with water. There were : 


No. of c.c. diluted to 100 e.c. 

4-10 

7-96 

11-81 


Density found. 

1-00138 

1-00266 

1-00388 


Density calculated. 

1-00138 

1-00265 

1-00391 


Formula : Density = 1 + 0-000339® - 0-0000007®*. 


The determinations show that when 5 to 20 o.o. of this solution are add^ to 
100 O.C. the density is about 0-0001 higher than that calculated proportionally. 
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A tolution of citric acid, 1*0064 N., was prepared ; the densities of various 
dilutions were determined : 


No. of c.o. diluted to 100 c.c. =£c. Density found. 

2-89 1-00069 

4-80 1-00135 

7-47 1-00200 


Density calculated. 

1-00064 

1-00130 

1-00201 


Formula: Density = 1 + 0-00026880;. 


Solutions were now made up containing varying quantities of citric acid and a 
slight excess of soda solution ; 


No. of c.c. of Citric Acid 
in 100 c.c. 

2-41 

4-82 

7-41 


No. of c.c. of Soda 
in 100 c.c. 

4-04 

8-48 

11-99 


Density found. 

1-00174 

1-00361 

1-00524 


Density calculated. 

1-00200 

1-00412 

1-00595 


The calculated density was obtained by adding together the figures obtained by 
calculating the densities due to the citric acid and soda by the formulae given above, 
and subtracting 1. 

Fifty C.C. of a solution of lactic acid diluted to 100 c.c. (making 0*0256N) had 
a density of 1-00060 ; 50 c.c. of this solution + 4*76 c.c. solution of caustic soda, 
diluted to 100 c.c., had a density of 1-00195. The calculated density was 100220. 

Calculated to a strength of the dijBferences are for citric acid 0*00105, 
0-00104, and 0‘00095, or a mean of 0*00100, and for lactic acid 0 00098, figures which 
are less than half that given by the stronger acids. As citric acid, in addition to 
being a weak acid, is a tribasic acid, we thought that the lower figure obtained might 
be partly due to the three hydrogen atoms not having the same value. It was 
convenient to test this question in the first instance with oxalic acid on account of 
the ease with which normal and acid salts could be prepared. 

We made a quantity of each salt, the purity of which is shown by the following 
figures : 



Normal Salt Naj,Os 04 

Acid Salt NaHC.., 04 -OH.j 

Total G3O4 

Found 

65-55, 65-48 

Theory 

65-67 

Found 

67*58, 67*82 

Theory 

67-69 

G2O4 (as acid) 

none 

none 

33-61 

33-85 

Loss in water-bath 

none 

none 

13*92 

13-85 

Further loss at 105® to 110® 

none 

none 

none 

none 


The following densities were determined : 


(i) 

(ii.) 

(iili 

(iv.) 


( Oxalic acid 0-0406 N. ... 

\ „ 0-10 N 

I „ „ 0-2597 N 

*Na,C.04 0-10 N 

*NaHC,04 0-20 N 

Oxalic acid 0-10 N., to which 14-43 c.c. soda solution 
per 100 C.C. had been added = 0-0961 N 


* Tliew two solutions contained the same amount of sodium. 


1-00082 

1-00217 

1-00563 

1-00556 

1-00720 

1-00572 
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From the above figures we calculate the following losses of , density lor ^ 
solntions: 

When the total acidity is neutralized from 1., ii., and density of NaOH 0*00126 

,, ,, ,, ,, from L and iv, ... ... ... 0*00124 

When the first hydrogen atom is neutralized from i., iii., and density of l^aOH 0*00179 

When the second hydrogen atom y neutralized from L, ii., and iii. ... ... 0*00053 

• ,, ,, ,, ,, ,, from i., iii., and iv. ... ... 0*00068 

,, ,, ,, ,, „ from ii., iii., and density of NaOH 0*00073 

,, ,, ,, ,, ,, from i., ii., iil, and iv. ... ... 0*00071 

From the above results it appears that the first hydrogen atom in oxalic acid is 
the more powerful. 

It is seen from the above that although neutralization of an acid by soda always 
produces a loss of density, the figure varies not only with the a>cid, but also with the 
hydrogen atom neutralized in a polybasic acid. For this reason it is useless to apply 
any theoretical correction for milk, and we have made some experiments to see if 
we can find a value which may be used in milks. 

To milk of density 1*0319 increasing quantities of soda solution were added and 
the densities taken. Three c.c. of the solution rendered this milk exactly neutral to 


phenolphthalein. 

(Jjuantity added. Density. 

1 c.c. to 100 c.c. 1*03175 

2 „ „ 1*0316 

3 „ „ 1*0316 

4 „ „ 1*0316 


Five C.C. of soda solution was added to 100 c.c. of different milks, and the 
densities determined. 

Original ... 10325 1-0327 1-0319 1-0328 JioSs} 

Alkaline ... 1-0322 1-0321 1-0316 1-0324 1-0306 1-0326 

The third milk in the above table was allowed to get sour ; when the acidity 
was equal to 9 c.c. of the soda solution for 100 c.c., it still was liquid, and had a 
density of 1*0319. On the addition of 5 c.c. soda solution the density fell to 1*0316, 
and to 1*0310 by the addition of 10 c.c. ; when 15*1 c.c. were required to neutralize 
it, the addition of 20 c.c. of soda dissolved the precipitated curd, and the density 
was 1*0298. In each case Weibull’s method, applying the correction found for fresh 
milk, gave a density of 1*0320. 

The following additional experiments were performed : 

Original Density of Milk. Acidity. Soda added. Density of Alkaline Milk. 

10331 136° 21 C.O. 1-0300 

1-0326 124° 19 C.O. 1-0302 

Fresh milk has, according to our experience, an average acidity of 20*, and we 
assumed that all the milks tested in a fresh condition had this acidity. 
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Tabulatitig the aoiditias and the lowering of denaity, we get : 


Orij^nal Density. 

Aoidity 

Neutralized. 

Lowering of 
Density. 

Osloulated 
Original Density. 

1-0819 

er 

0-00015 

1-0319 

91 

13-8* 

0-0003 

10319 

91 

20-0* 

0-0003 

10320 

im25 

20-0* 

0-0003> 

1-0326 

1-0327 

20-0° 

0-0006 

10325 

1-0319 

20-0* 

0-0003 

1-0320 

1-0328 

20-0° 

00004 

10328 

1-03385 

20-0° 

0-0004 

103385 

1-0809 

20-0° 

00003 

10310 

1-0328 

20-0° 

0-0003 

10329 

1-0319 

83-3° 

0-0003 

1-0323 

,, 

60-0“ 

0-0009 

10321 

t9 

101-0° 

0-0021 

1-0318 

1-0326 

124-0° 

0-0024 

1-0327 

1-0331 

136-0° 

0-0081 

10327 


The figures calculated are obtained on the assumption that each degree of 
aoidity causes a lowering of the density of 0'00002, and with this correction the 
results are fairly accurate. 

On referring to Table II. we see that with strong acids the change of density on 
neutralizing with ammonia is very much smaller than with soda, and in the opposite 
direction, and our results with milk indicate that it may practically be neglected. 
This is due partly to the fact that dilution of strong ammonia produces a small 
change in density in the direction opposite to that due to neutralization, and partly 
to the fact that there may be a small loss in solids when milk becomes sour, and the 
small errors in the one case tend to neutralize the small errors in the other. 

With De Koningh’s method the errors are larger, and tend in the same direction, 
and though an approximate correction depending on the acidity of the milk can be 
worked out, it appears preferable to use WeibulFs method. 


IL The Point at which Milk may be considered Sour, and the Rate op 
Souring in the Presence or Absence of Preservatives. 

There is considerable divergence of opinion as to the degree of acidity at which 
milk may be considered sour. Thus Stokes (Analyst, xyu, 122) states that milk 
which has not yet reached an acidity of 0*8 per cent, lactic acid (33*8*'), but is near it, 
will coagulate on boiling ; he records, however, the fact that three samples did not 
coagulate when the acidity had reached 0*54 per cent, lactic acid (60*’). He also 
gives figures which show that milk tastes sour at an average aoidity of 0*396 per cent, 
lactic acid (44**). Thorner (Chem. Zeit., 1891, 1108) gives 23*’ as the acidity at which 
milk curdles on boiling, and gives the normal acidity of milk as 12” to 16”. 

Bideal and Foulerton (Pvi)Uc Health, May, 1899) say that milk turns sour at an 
acidity of 0*5 per cent, lactic acid (56*6”), but Bideal {Lancet, January 27, 1900, 228) 
finds th^t milk curdles on boiling at 28*’ aoidity, while with other samples slight 
coagnlation was noticed at 26*6’ and 21*6**. 

We have made a series of experiments, and our figures confirm almost absolutely 
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thei figa^ea of Stokes. On the average we find that milk tastes soar at 46*, thongb 
the variations are fairly wide. The following experiments show the^point at which 
milk curdles on boiling : 


i. 


Acidity, 

sa-a* 

ii. 


280* 

iii. 


520* 

iv. 


32-7* 

V. 


rasa* 


\34-0* 

vi. 


24-7“ 

vii. 


37 - 8 ° 

viii. 


34-9'’ 

ix. 

. . . 

325'’ 


Remarks. 

Faintly oUrdles on boiling. 
Does not curdle on boiling. 
Curdles on warming. 
Curdles on boiling. 

Faintly curdles on boiling. 
Curdles on boiling. 

Does not curdle on boiling. 
Curdles on boiling. 

Just curdles on boiling. 
Just curdles on boiling. 


The acidity at which milk curdles on boiling is about SS**, and as we find that 
milk, when fresh, has an acidity of 20*, this corresponds to an increase of 13*. We 
have tried to ascertain the amount of acid added to milk which will curdle it on 


boiling ; aqueous solutions of various acids were added little by little with constant 
shaking, till a faint coagulation on boiling was observed. The results were : 


Acid. 

Sulphuric 

Hydrochloric 

Oxalic 

Lactic 


Voltune neeeMary exprefltcd 
as ^ O.O. to 100 O.C. 

8-8 

8-6 

29 and 28 
9-7 


We find that milk curdles at about 85*, or an increase of 65*, without boiling ; 
this was the figure found at 17* to 35*, and between these limits does not appear to 
vary appreciably ; it is difficult to determine the point with accuracy. 

It is quite certain that the acidity of milk is not wholly due to lactic acid ; 
indeed, the ** acidity ” of fresh milk is due to the mono- and di-basic phosphates, and 
not to free acid at all Seeing that 9*7 c.c. lactic acid will curdle milk on boiling, 
while it requires a development of about 13* “ acidity,'* it is highly probable that 
another acid very much weaker than lactic is produced, and we venture to think that 
carbonic acid is responsible for a portion of the acidity of sour milk ; we know that 
carbonic acid is produced, and we have found that when milk is sufficiently sour to 
develop gas about half the acidity, as indicated by phenolphthalein, is shown to 
litmus (to which both milk and carbonic acid are approximately neutral). 

We have based a hypothesis on the facts that different acids do not give the same 
result, that salts of polybasic acids are present in milk, that both casein and albumin 
have acidic functions, and that the coagulation of milk at temperatures between 
17* and 35* does not appreciably vary with the temperature ; it appears to us that 
curdling of milk is due to an amount of acid being present to set up an equilibrium 
between the acids and bases present, such that certain acids, e.^., casein and albumin, 
are liberated. At a boiling temperature we are inclined to think that the curdling 
is determined by the coagulatiou of the albumin, the equilibrium being destroyed by 
the removal of one acid (albumin) from solution, and fresh emounts of albumin, aild: 
finaUy perhaps casein, are liberate* 
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Wlxen tastes soui^; it ^otxld Sippear that the equilibrium is such that a 
sour-tasting free acid exists iu solution ; while when milk curdles spontaneously the 
equilibrium is such that the insoluble acid casein is produced. 

We have mentipned this hypothesis to emphasize the fact that the point at 
which milk must be considered' sour is a purely arbitrary one ; the three points we 
have mentioned are determined by the coagulation of albumin, the production of a 
sour>tasting acid, and the formation of insoluble casein respectively, and others could 
doubtless be found* 

We have m^de some experiments to determine the rate of souring of milks with 
and without preservativea The preservatives used were a mixture of borax and 
boric acid, in the proportion of one part borax to three parts boric acid, from which 
sufficient water had been driven off to raise the percentage of BjjOg to 66*3 per cent, 
(this is a mixture largely sold under fancy names), and a solution of formaldehyde. 

Our results are, with boric preservative (the figures represent degrees of acidity) : 


Temp. 17*5*^ C. 

Milk alone. 


Milk -f 0*05 
per Cent. 

Milk + 010 
per Cent. 

62 hours 

69-9° 


31*3' 

35*3° 

.76 „ 

Temp. 24 -6“ C. 

950° 


67*3^^ 

31*3" 

62*6^ 

24 hours 

32-6° 


36*0‘^ 

48 „ 

Temp. 34-5° C. 

99-2" 


97*1" 

826" 

22*6 hours 

93-6° 


71 r 

46*3° 

46 ,, 

116-6° 


114*8^' 

108*2^^ 

The acidity of the milk when fresh was : 



Milk alone 




197“ 

,, -h 0*06 per cent. 



26*3“ 

+010 

FI 


... 

31*3“ 

With formaldehyde; 





Temp. 17-5° C. 

Milk alone. 

Milk + 0-0023 
per Cent. 

Milk + 0*0047 
per Cent. 

Milk + 0-0093 
per Cent. 

24 hours 

22-9° 

— 

48 „ 

72.70 

29-3° 

23*3' 

22 - 0 ^^ 

72 „ 

Temp. 27“ C. 

93-6° 

99-2° 

33*3^^* 

24-0" 

24 hours 

58-7° 

26-7° 

23*3^^ 

— 

48 „ 

106-3° 

116.3° 


27*3“ 

72 „ 

Temp. 36“ C. 

118-0° 

120 - 8 ” 

123-3° 

66-7“ 

24 hours 

83-3° 

80-0° 

28-0° 

22-7“ 

48 

116-7° 

141-6° 

129-2° 

62-0“* 

, 72 „ 

158-3° 

152-4° 

139-2° 

132*0“ 

Th 6 acidity of the fresh milk was in all cases 20*7% 



In the samples marked with an asterisk we could only obtain a very slight 
formaldehyde leaction witii Hehner’s tests. All the samples with an acidity below 
30"* gave a strong reactioui and the others a most indefinite one* 

We would draw attention to the fact that when a milk treated with formaldehyde 
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b^ginli'to'^dValop acidity, the ratd of souring is greater than that of untreated milk, 
and this is noticed also, to a. smaller extent, with boric preservative. / 

By drawing a curve including the results at 17*5*’, we get an expression of the 
rate of souring, and we find that the same curve with a different time factor aj^lies 
without great error to the other temperatures, and to the results with boric presexra* 
tive a second slightly differing curve applies to the formaldehyde results. 

By means of these curves we have constructed tables of the time which milk 
tfJces to arrive at the three points of sourness” — i.e., an increase of 13®, 25®, and 
65“ acidity. These tables are, of course, only approximate, but we do not think that 
the deviation exceeds 10 per cent, of the values stated. 

Table of the Time in Hours taken by Milks to reach 13“ Additional Acidity, 


Boric Preservaltive. Fonualdehyde, 


Temp.” F. 

Milk 

MUk+0 05 

MUk + O-lO 

Milk + 0-0028 

MUk + 0-0047 

Milk + O^ois 

alone. 

per Cent. 

per Cent. 

per Cent. 

per Cent. 

per Gent. 

60 

42 

71 

93 

51 

85 

119 

70 

29 

36 

46 

34 

49 

78 

. 80 

19 

22 

31 

25 

34 

56 

90 

13 

15 

23 

15 

26 

44 

100 

7*5 

10 

20 

9 

23 

37 


Time in Hours to reach 25® Additional Acidity. 

Boric Preservative. Formaldehyde. 



Milk 

Milk + 0-05 

Milk + 0-10 

MUk + 0 0023 

MUk + 0-0047 

MUk+0-3ft98 

Xemp. r. 

alone. 

per Cent. 

per Cent. 

per Cent. 

per Cent. 

per Cent. 

60 

50 

84 

110 

60 

100 

140 

70 

34 

43 

54 

40 

58 

92 

■ 80 

22 

26 

36 

29 

40 

66 

90 

15 

18 

27 

18 

31 

52 

100 

9 

12 

23 

11 

27 

44 


Time in Hours to reach 65* 

Additional Acidity, 




Boric Preservative. 


Formaldehyde. 



Milk 

Milk + 0-06 

Milk + O-lO 

Milk + 0-0023 

Milk +0-0047 

Milk + 0-0098 

Temp* r * 

iklone. 

per Cent. 

per Cent. 

per Cent. 

per Cent. 

per Cent. 

60 

75 

126 

165 

84 

140 

192 

70 

51 

64 

81 

56 

81 

129 

80 

33 

39 

54 

41 

56 

92 

90 

22 

27 

40 

25 

43 

73 

100 

12-5 

18 

34 

15 

38 

62 


The only results we have been able to find which are comparable with ours are 
those of Rideal (loc, ciL). Applying the same methods to his results, we obtain 
practically the same figures as those givenr above. 

We would draw attention to the fact that at high temperatures (say 80® hot 
summer weather) preservatives are comparatively useless unless added in relatively 

* We Assume thst as Bideal does not notice the increased acidity when boric add is added to milk, 
he has subtracted a constant amount for this throughout his series. 
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qaantities ; the mmimtim qaantities used by us,’ and also by Bideal, only 
inerease the life of milk a few hours, and are equivalent only to a lowering of 
tem|>erature of about 6“ F. Unless milk oan be made to keep at least twelve hours 
longer than without preservatives, we do not think mnoh is gained by their use, and 
to do this in summer we think that the minimum amounts are 0'09 per cent, boric 
preservative and O'OOl per cent, formaldebyda 

We would edso draw attention to the inoreased rate of souring as time goes on, 
when preservatives are added. This indicates a possible danger in using preserva- 
tives in milk, as it seems far from improbable that succeeding generations of micro- 
organisms become in the presence of preservatives more active and more virulent, and 
if the use of preseivatives were universal, there is a probability that they would cease 
to act. 

The work of Effront on yeast grown in the presence of sodium fluoride shows 
that this view is not a mere hypothesis. 

Discussion. 

The Chaibman (Mr. Allen) inquired whether there was any reason to suppose 
that milk contained carbonic acid or carbonates. If this were the case, the reliability 
of titrations with phenol-phthalein would be seriously affected. 

Mr. Biohmond said that a portion of the acidity of sour milk was undoubtedly 
due to carbonic acid, and the question had been considered in connection with this 
paper. The figures, however, were not given as representing the acidity absolutely, 
but were only intended for comparative purposes. The question of carbonic acid 
would not affect the immediate object of the determinations, which was to ascertain 
the time required for the acidity to reach a certain point. If different samples 
contained different proportions of carbonic acid, there would, of course, be a distinct 
error; but these samples bad been treated as nearly as possible under the same 
conditions, and the ratio of carbonic acid to other acids was probably not sufficiently 
divergent to affect the conclusiona 

Mr. Chapman asked whether the experiments took place in the winter or summer 
months. The effect of a temperature of 80° F. in the summer and in the winter would 
probably not be the same. 

Mr. Bichhond said that the experiments were conducted during the winter. 
If any difference occurred, it would be rather in the autumn months — September and 
Octol^— when an increase in the rate of souring might be expected. He did not 
think there would be any increase in the summer. 
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ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

ORGANIC ANALYSIS. 

The Deteotion of Ootton-Beed and Sesame Oils in Fats. J. Wauters. Bull, 
de PAss. beige, 1899, xiii, 404-416.) — From the results of his experiments on the 
deteotion of these oils in butter, lard and other oils, the author has arriyed at the 
following conclusions : 

Halphen’s reagent is preferable to Beochi’s reagent for the deteotion of cotton- 
seed oil. It does not produce any coloration with other oils or fats, and is capable of 
detecting 0*25 per cent, of cotton-seed oil in mixtures. The reaction, which is also 
given by old oils, gains in sensibility by decolorizing the fat by heating it at about 
50*" 0. with animal charcoal. Butter, both naturally and artificially coloured, and 
margarine are completely decolorized in this way. 

The fatty acids do not give the coloration after being dried at 100'' C., but with 
the undried acids the reaction is obtained with even greater intensity than with the 
fat itself. 

Butters prepared from the milk of cows partially fed on cotton-seed cake give the 
reaction, but the intensity of the colour does not appear to exceed that produced by 
a fat containing 1 per cent, of the oil On the other hand, feeding the cow with 
cotton-seed cake does not appear to have any influence on the chemical or physical 
constants of the butter. Decolorization by means of animal charcoal does not remove 
from sesame oil the active principle which gives the coloration in the Baudouin test. 
It removes foreign colouring matters, however, and notably turmeric. By applying 
the test to the decolorized fat it is possible to detect as little as 0*25 per cent, of 
sesame oil in butter or margarine. C. A. M 


Notes on the Constitution of Train Oils. H. Bull. {Chem. Zeit., 1899, 
xxiii., 996.) — By suitable treatment with alkalies dissolved in absolute alcohol, the 
fatty acids in train oils can be divided into four groups : (a) those whose potassium 
salts crystallize out of alcohol, (5) thoM whose sodium salts are crystallizable, 
(c) those whose sodium salts are very soluble in ether, and (d) a small residue. 
From 1 kilo, of Baltic cod oil the fractions were as follows : 


A 



Weight in Grunme., 

... 334 

Acid Number. 

194'2 

Iodine Numbw. 

67-6 

B 

... 

. • . 

... 375 

190 

136-6 

C 


. . . 

... 120 

167 

322-4 

D 

... 

. . . 

... 69 

169 

847 


A contains practically all the saturated acids and some belox^;ing to the oleic seri^ ; 
B contains acids of the oleic and linolic series ; G consists chiefly of acids of the 
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fornu^dsB CnHjn.gOj and CnHja.igOj (CjoHj^Oj and ? CjjHjjOj). For the latter an 
iodine value of 369 and an acid value of 165*2 were found, which agree satisfactorily 
wiidi ^eory. 

An imperfect separation of the fatty acids of the original oil can also be attained 
by distilling them at 200* G. in a sharp current of steam heated to the same 
temperature, recovering the distillates by fractional condensation in a set of receivers 
maintained at 180°, 160°, 140°, 120°, and 100°. The same process may also be 
applied to the acids previously separated by crystallization ; fraction A above gave 
the following results : ' 

Weight of Fraction. Acid Number. Iodine Number. 

83*8 182 102-6 
95-5 200 62-4 

115-7 209 40 

14-2 212 33 

Saturated acid6 were present , in all fractions : stearic acid only in the first ; stearic 
acid with a little palmitic in the second ; palmitic almost alone of the saturated 
acids in the third ; in the last palmitic and its lower homologues. 

The ordinary processes for separating fatty acids which depend on the use of 
lead are not suited for the investigation of train oils. In all the samples examined^ 
except torsk,* erucic acid, CooH^gOg, was met with, and also a new acid, CgoHggOg, 
melting about 20*" — both of which (especially the former) yield lead salts slightly 
soluble in ether. In liver oil a new acid of the oleic series containing 21 atoms of 
carbpn was found, which melted at 24*5% and had the acid value 171-6 (theory, 
172*8); this gave a lead salt very soluble in ether, and was therefore no mere 
mixture of the two former. In herring oil two unsaturated liquid acids with melting- 
points below - 20** were discovered, which gave the annexed analytical results : 

' Formula. Acid Value. Iodine Value. 

CorM.202 179-0 344-5 

CgXoOa 154-9 279 

F. H. L. 

Estimation of Unsaturated Fatty Acids in Train Oils. H. Bull. {Chem, 
Zdty 1899, xxiii., 1043.) — This process depends, as already mentioned (c/. pre- 
ceding abstract), on the solubility in ether of the sodium salts of the unsaturated 
acids of train oil Seven grammes of the oil are weighed into a 200 c.c. fiask, 
mixed \nth 26 o.c. of sodium ethylate (23 grammes of metal dissolved in 1 litre of 
absolute alcohol), and boQed on the water-bath for half an hour under an inverted 
condenser, shaking at intervals. The fiask is closed and set aside for two hours ; 
the soaps are thoroughly broken up with a rod, and 144-2 c.c, of ether free from 
alcohol and water (which has stood at least twenty-four hours over a large quantity 
of calcium chloride) is introduced. After agitating several times at intervals of half 
an hour, the mass is thrown on a dry 150 millimetre filter, the funnel of which is 
covered with a plate moistened with glycerin, and is connected by a rubber cork 

* A fish allied to the ood. 


Temperature of Boceiver. 

leo'* 

140 " 

120 " 

100 " 
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to the flask, a piece of sbicg being inserted between paper and funnel to permit 
circulation of air. One hundred c.c. of the filtrate (equivalent to 4 grammes of 
oil) are removed and extracted three times with 20 o.c. of water, a little free 
alkali being added each time in presence of phenolphthalein to prevent dissociation 
of the soaps. Any emulBion is broken down by means of a trace of al<k>hol or a 
few. drops of alcoholic potash. The fatty acids are then liberated from the soaps, 
and the unsaponiflable matter extracted. 

A very long table is appended giving the various constants of diflerent varieties 
of train oil. Excepting the Japanese kinds, torsk oils, especially if pale, show a 
high proportion (12 to 21 per cent.) of unsaturated acids belonging to the series 
CnHgn^gOg. The whale oils of the Northern' Seas contain much less (4 to 9 per 
cent.) ; the antarctic ‘‘ right *’ whale oil gives 19*5 per cent. Sardine oils contain 
14 to 26 percent. A turbid Japanese sample, however, gave only 5*75 per cent. The 
figures yielded by American porpoise-jaw oil show that an almost saturated acid of 
low molecular weight in it has a soluble sodium salt. Treated similarly, linseed, 
olive and rape oil give 2*37, 1*32, and 1*35 per cent, of soluble sodium salts respec- 
tively. F. H. L. 

Estimation of Sugar in Transparent Soaps. F. Freyer. [Oesterr. Chem. Zeit., 
1900, iii., 25.) — The expression ‘'glycerin soap'* is used in trade to designate all 
transparent soaps, whether they contain glycerin or not. Materials intended for 
exportation to hot climates are nearly always prepared with cane-sug^, instead of 
glycerin, as the former enables them to bear high temperatures without sweating ; 
and the proportion of sugar usually lies between 10 and 15 per cent. 16*28 grammes 
(a quarter of the normal weight per 250 c.c. for the soleil-ventzke scheibler polarimeter) 
are dissolved on the water-bath in 50 or 100 c.c. of water, and a small excess (about 
40 c.c.) of 10 per cent, barium chloride solution is added. The mixture is brought 
into a graduated flask, and diluted to 260 c.c., allowing 10 c.c. for the volume of the 
precipitated soap. The filtrate is tested with Fehling’s solution for reducing sugars, 
polarized in the S-V-S instrument as it is, and polarized again after inversion with 
acid. F. H. L. 

The Determination of Tannin and Gallic Acid. F. Jean. {Bev, de Chim. 
Ind,f 1900, xi., 35-38.) — This is an iodometric method based upon the fact that 
iodine combines with tannin or gallic acid to form compounds which do not give a 
blue coloration with starch. The iodine is dissolved in a solution of potassium 
iodide, and standardized on 0*1 per cent, solutions of tannin and gallic acid dried at 
100* C. In each case 20 c.c. of the 0*1 per cent, solution are mixed with 5 c.c. of a 
concentrated solution of sodium bicarbonate, and the iodine run in drop by drop 
with continual circular agitation until a drop of the liquid gives a blue coloration 
when applied to paper covered with powdered starch. 

The iodine solution is then strengthened or diluted according to the results of 
the titration until 10 to 10*5 c.c. are equivalent to 10 c.c. of the tannin solution. 
Gallic acid requires about 3 c.c. more of the iodine solution than tannin. 
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A blank determination is made to obtain the oorreotion (usually about 04 e.e.) 
for the sodium bioarbdnate. 

In extracting the tannin substamces from wood, leaves, eta, about 1 gramme of 
the sample is hnely powdered, and heated for about thirty minutes with 15 ac. of 
water at 50” C. The extract is decanted, the residue boiled for ten minutes with a 
fresh portion of water, and the aqueous solution again decanted, this treatment being 
repeated until the total extracts amount to nearly 100 c.o., to which volume it is 
finally made up when cold. 

In the case of liquid extracts a solution is prepared containing 0*5 per cent, of 
the sample. 

Ten c.o. of the solution are titrated with the standard iodine solution in the 
manner described above, the titration being repeated until the amount corresponding 
with ID o.c. of the iodine solution is found. From the result the total amount of 
astringent matter is calculated. 

For the separation of the tannin a solution of albumin is employed. This is 
prepared by triturating 2 grammes of dried egg albumin with sufficient glycerin 
(28-30” R6.) to form a thin paste, leaving this for thirty minutes, and then making up 
to a litre with tepid water. It is preserved by the addition of a few fragments of 
camphor and by closing the flask with cotton wool impregnated with formaldehyde. 

In the analysis 50 c.o. of the astringent solution are mixed with 15 c.c. of the 
albumin solution and 20 grammes of powdered sodium chloride, and the liquid inade 
up to 100 o.c. with water, well shaken and filtered, the first portions being rejected. 

A quantity of the filtrate, double that required in the first titration, is rendered 
acid by the addition of one drop of acetic acid and boiled to coagulate the excess of 
albumin. The filtrate and washings from this precipitate are cooled, mixed with 
5 c.c. of sodium bicarbonate, and titrated with the standard iodine solution, a 
correction (usually about 0*7 c.c.) being made for the albumin from the result of a 
blank titration. 

The amount of gallic acid is calculated from the iodine consumed, and the tannin 
is obtained from the difference in the results of the two titrations. 

When the tannin material contains amylaceous substances soluble in water, the 
extraction should be made with alcohol. In the case of liquid extracts the absence 
of sulphites should be ascertained. G. A. M. 


Deteotion of Nicotine. J. Sohindelmeiser. {Pharm. C. H., 1899, xl., 708 ; 
through Chetn, ZciU Jicp., 1899, 861.) — If unresinifled nicotine is mixed with a drop 
of 80 per cent, formaldehyde, and a dfop of strong sulphuric acid is added, an intense 
rose-red colour is produced, which becomes dark red in the presence of 0*005 or 0*01 
gramme of the alkaloid. Concentrated formic acid may equally replace the formalin. 

P. a L. 

The Determination of Phosphorus in Organic Oompounds. O. Marie. 
{BulL Soc. Chim., 1900, xxiii,, 44, 46.)— One gramme of the substance is dissolved in 
15 tp 20 c.c. of concentrated nitric acid, the liquid gently heated, and finely divided 
potassium permanganate added in successive small portions until the colour of the 
solution remains pink for some minutes after the last addition. In the case of com- 
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potmds of the fatty acid series the destraotion of the organic matter is very rapid ; 
but ^th aromatic compounds it is more tedious, and it is necessary to add the per> 
manganate in very small portions at a time, and to wait until the reaction is completed 
before adding the next portion. 

A 10 per cent, solution of an alkali nitrite is added drop by drop to the oxidized 
liquid when cold until it becomes quite clear. It is then boiled for some time to 
expel the nitrous gases and to concentrate the solution, and the phosphoric acid 
precipitated in the usual manner with molybdate solution, care being taken to wash 
the precipitate completely free from manganese. 

The author has tested this method on a large number of compounds, including 
some which, like Baeyer’s ammonium calcium aceto-diphosphite, are extremely 
difficult to oxidize, even with fuming nitric acid in a sealed tube at 200'' C., and has 
obtained results absolutely identical with those jrielded by the ordinary method. 

By the use of this method the analysis of glycero-phosphates may be greatly 
simplified. C. A. M. 

A Simple Method of Estimating Mercury in Urine. Schumacher and 
W. I*. Jung. {Zeit. anal. Chem.^ 1900, xxxix., 12-17.) — A litre of the urine under 
examination is mixed with 15 to 20 grammes of potassium chlorate and about 100 c.c. 
of concentrated hydrochloric acid, and heated in a 2-iitre flask on the water-bath 
until chlorine commences to be evolved. The flask is then allowed to stand for twelve 
hours. After expelling the excess of chlorine by gentle heating, the mercury is 
precipitated by the addition of 100 c.c. of a clear solution of stannous chloride, and the 
liquid filtered through purified asbestos. The precipitate, which contains a little 
organic matter, is washed by means of water and potassium hydroxide solution into a 
300 C.C. flask, and gently heated so as to dissolve the organic matter ; the solution 
is again treated with potassium chlorate and hydrochloric acid. 

After filtration, the solution, while still warm, is treated with 10 to 20 c.c. of a 
concentrated solution of stannous chloride, and filtered through a Soxhlet-tube con- 
taining a layer of asbestos, and above it asbestos impregnated with metallic gold, 
which retains the mercury. 

The asbestos is washed with dilute hydrochloric acid and water, then with 
alcohol and with ether, and the tube dried to constant weight in a current of dry air. 
The mercury is then expelled from the asbestos by heating the tube strongly and 
conducting a current of air through it until the weight again becomes constant. The 
difference between the two weights gives the amount of mercury. 

The gold asbestos is prepared by dissolving pure gold in aqiLa regia, and 
evaporating the solution until nearly the whole of the free acid has been expelled. 
Fine threads of purified asbestos are soaked in this solution, and, after the liquid has 
drained off, heated in a porcelain crucible in a current of hydrogen for about fifteen 
minutes, when the reduction will be complete. Finally, the asbestos is washed with 
dilute hydrochloric acid and hot water, and dried. 

In illustration of the accuracy of the method, the authors quote the foUo^vdng 
analyses among others : To a litre of pathological urine, which, according to the tnean 
results of numerous analyses, contained 20 decimilligrammes of mercu^, 30, 40*5, 
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and 67 deoimiUigrammes wera added, and the imounta respectively fonnd were 60, 
65, and 77*5 decirailligrammes. ^ - C. A* M., 


INORGANIC ANALYSIS. 

The Analysis of Tungsten Compounds. F. Ibbotson and H. Brearley. 
(Chemical News^ voL Ixxx., pp. 293, 294.) — Oh adding strong nitric acid, drop by drop, 
to a boiling solution of lead tungstate until the colour begins to turn yellow, then 
running in a few c.c. of the acid, and boiling a short time, a precipitate of tungstic 
acid is obtained corresponding in weight with the known quantity present. As, how- 
ever, from 2 to 3 milligrammes of tungstic acid are found in the filtrate, the accuracy 
of the method depends on small compensatory errors. The colour change not being 
developed in presence of ammonium salts, the latter must be previously eliminated 
with caustic alkali. 

* Again, the acid lead tungstate thrown down by lead acetate from faintly (acetic) 
acid solutions can be dissolved in warm concentrated hydrochloric acid, and tungstic 
acid completely precipitated therefrom by the addition of water. No interference 
in this precipitation is exercised by barium, strontium, calcium, magnesium, zinc, 
cadmium, manganese, nickel or cobalt. In the case of arsenic^ a few grammes of 
ammonium nitrate are added before precipitating the tungsten ; any lead arsenate 
thrown down is redissolved in the hydrochloric acid, and may be disregarded, as may 
be also the precipitate formed with tungstates by mercury. 

Uranium forms insoluble tungstates, which can be dissolved in a slight excess of 
sodium carbonate, and the clear solution should be heated to near the boiling-point 
and then poured into 6 or 7 c.c. of hot acetic acid, with an excess of lead acetate, 
the whole being well shaken. After just boiling the mixture the precipitate is washed 
by decantation, etc., and will then be free from uranium. 

Iron comes down with the lead tungstate precipitate. To remove it the mixture 
is rendered faintly alkaline and then slightly acidified with acetic acid, the bulky 
precipitate furnished by lead acetate being washed thoroughly by decantation, 
ignited, and treated with hydrochloric acid as though it were pure lead tungstate. 
Small quantities of aluminium can be similarly dealt with. 

Tm and silicon prevent the accurate precipitation of tungsten by this method, 
the former producing compounds insoluble in hydrochloric acid, whilst the silico- 
tungsten compounds are imperfectly thrown down by lead salts. They may, how- 
ever, be precipitated by mercurous nitrate, from a neutral solution, the silica being 
removed by hydrofluoric acid after igniting the residue. C. S. 

A New Method of Separatini^ the Gadolinite Earths, and of Obtaining Pure 
Yttria. W, Muthmann and B. Bbhm* (Berichte^ 1900, xxxiii., 42-49.)— This is 
based on the fact that the normal c^omates of the rare earths are considerably more 
insoluble than the corresponding sulphates. On precipitating a dilute neutral solu- 
tion of the salts of the cerite or gadolinite earths with potassium chromate, the 
precipitates, when crystalline^ have a composition corresponding to the general 
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formola ii2(Cr04)8 + wH26. Th« amount of ‘water varies with the temperature and 
the metal, but most of these chromates crystallize with 8 molecules. 

The authors have found that the most rapid method of fractionally precipitating 
these rare earths is to treat their readily soluble diohromates with potassium chromate. 
For the separation of the commercial yttria material into its six or more components 
th^ have proved that the following precautions are necessary : 

1. The solutions of the rare earth salts and of potassium chromate must both be 
very dilute. 

2. The liquid must be kept boiling throughout the precipitation. 

8. The resulting precipitates must be kept in a fine state of division, and brought 
into intimate contact with the liquid. In carrying out these conditions they heat 
the liquid to be precipitated in a large retort nearly to the boiling-point, and then 
conduct a current of steam into it, the neck of the flask being slanted upwards to 
avoid loss by spurting. Besides the steam tube a second tube provided with a tap 
passes through the tubulure of the retort, and is connected by means of a siphon 
arrangement with the potassium chromate solution which is contained in a graduated 
flask. As each drop falls from the tube the resulting precipitate is distributed 
throughout the rapidly-boiling liquid. After the precipitation of each fraction the 
liquid is evaporated to its original volume, so that the conditions are the same 
throughout. 

The following experiment is described to illustrate the method : The mixture of 
earths used was bought as Yttrium oxydat. pur.,’* but in reality was found by 
spectrum analysis to contain oxides of most of the other rare earths. Forty grammes 
of this were triturated with about 90 grammes of chromium trioxide, and the mixture 
treated with a litre of water. The resulting solution of the dichromates was treated 
with potassium chromate until a turbidity resulted, and was then transferred to the 
retort and precipitated into six fractions as described above. 

Fraction L precipitated in two hours by 250 c.c. of 10 per cent, potassium 
chromate solution yielded only 1*1 gramme of oxides owing to the solution 
still containing polychromates. The oxides contained about 25 per cent, 
of erbian earths. 

Fraction 11(a), obtained in the same manner yielded 13’6 grammes of the 
oxides, of which about 20 per cent, were erbian earths. The spectrum 
showed that there was a considerable increase in the proportion of gado- 
linium as compared with the original Substance. 

Fraction 11(b), was deposited on evaporating the mother liquid to the original 
volume. It yielded 6*04 grammes of oxides containing about the same 
amount of erbian earths as Fraction 11(a), 

Fraction III, was precipitated with 300 c.c. of 5 per cent, potassium chromate 
solution and yielded 7*04 grammes of oxides, of which about 10 per cent, 
consisted of erbian earths. 

Fraction IF., obtained in the same manner as III., yielded 6*35 grammes of 
oxides containing only about 5 per cent, of erbian earths. On concentrating 
the liqtiid the chromate of a lighter earth was deposited, ^e oxide 
(2*065 grammes) was almost pure white, tod showed only traces of erbium. 
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f^tion F. oonsiited of cbrojxmto of yttriom and yielded nearly pure yttria 
(4*2 grammea). . 

FracPion VI. gave 1*6 grammos of oxide, which was also practically pure yttria. 

The residual solution, from which nothing more could be precipitated by potas- 
slum chromate, yielded on treatment with sodium hydroxide a slimy precipitate 
consisting of magnesia, calcium hydroxide, silica, and traces of yttria. 

C. A. M. 


JBetimation of Oaloium Carbonate in Soil. ImmendorfTB Prooese for the 
Determination of Total Oaloium. H. Sohiitte. {Zeit. angew. Chem., 1899, 854.)— 
The process already described by Btutzer and Hartleb (Analyst, xxiv., 275) for esti- 
mating the proportion of calcium and magnesium carbonates, as distinguished from 
ferrous carbonate, in soil, yields perfectly accurate results when it is carried out on 
the pure carbonates of the alkaline earths ; but when it is applied to natural soils, 
especially such as are poor in chalk, it leads to quite erroneous conclusions. In the 
first place, zeolites are present in larger or smaller quantities in most soils, and 
silicates of this nature ree^t with the ammonium chloride, liberating ammonia, which 
neutralizes part of the standard acid placed in the receiver of the apparatus. The 
influence of such easily decomposed silicates is shown by the fact that if a soil 
giving only a slightly higher proportion of ** carbonates '' by distillation than by direct 
estimation of the carbon dioxide is repeatedly extracted with water saturated with 
carbon dioxide so as to dissolve and remove part of the true calcium carbonate, and 
is then again tested by the two processes, the difference between the yields is con- 
siderably increased. Secondly, Stutzer and Hartleb have stated that ferrous car- 
bonate can be wholly decomposed by boiling the earth with water alone before the 
distillation is begun ; this is quite true of fresh artificially precipitated ferrous 
carbonate, but the natural substance is far more stable, and, indeed, it can neither 
be broken up entirely in the manner indicated, nor correctly estimated by the authors* 
method. Moreover, the process does not give even concordant results when it is 
conducted according to the directions already specified ; it is necessary to distil the 
liquid almost to dryness to ensure complete decomposition of the carbonates, or to 
use a larger excess of ammonium chloride ; it is perhaps better to start with 25 o.c. 
of a 26 per cent, solution of chloride and 200 c.c. of water, distilling until only 
25 c.c. of liquid are left in the retort, till the residual liquid has again a con- 
centration of 25 per cent. 

Nevertheless, in the case of soils rich in alkaline earth carbonates, but free from 
ferrous carbonate, the method should prove of some value, for the errors are then 
relatively insignificant ; but when the carbonates form but a small percentage of the 
total material it is no longer of service. For instance, a sample of marl containing 
36*97 per cent, of carbon dioxide or 84*02 per cent, of calcium carbonate by gravi- 
metric analysis gave 37*56 per cent, or 85*36 per cent, respectively on distillation ; 
whereas a mud with 0*05 per cent, of carbon dioxide or 0*11 per cent, of calcium 
carbonate gravimetrically, was represented to contain 0*16 per cent or 0*36 per cent, 
respectively by the Stutzer and Hartleb process. 
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To asmme that the question whether a soil would be improved by the * addition 
of oh^k can be answered simply by noting the proportion of calcium carbonate 
already in it is not universally correct ; earths rich in humus occasionally contain 
no calcium carbonate, yet they are not improved by introducing chalk. In many 
oases, therefore, it is desirable to estimate the total calcium, which is best done by 
Immendorff’s process. The sample is extracted with hot hydrochloric acid, a portion 
of the solution is rendered just alkaline with ammonia, warmed and clarified by the 
cautious addition of more acid, then brought to the boil. A large excess of a strong 
solution of ammpnium oxalate is next introduced, and after boiling some time the 
whole is made alkaline with ammonia, and faintly acid with acetic acid. The 
calcium oxalate can then be titrated, but it is preferably (if the soil contains much 
iron) ignited and weighed. Manganese in the precipitate is thus shown by the dark 
colour, and can be removed by a second precipitation, or by the use of bromine as 
usual If the operation is properly conducted, iron and aluminium never contaminate 
the calcium oxalate. Passon’s method for the estimation of calcium (Zezl arigew. 
Chem,, 1898, 776) is more troublesome to use, and does not give more accurate 
figures than that just outlined. F. H. L. 


Separation of Chlorine and Iodine. Ii. Vanino and O. Hauser. {Berichte^ 
1900, xxxii, 3615-3617.) — This method is based on the behaviour of these halogens 
towards an alkaline solution of formaldehyde, the chloride being rapidly reduced to 
metallic silver whilst the iodide is not attacked. 

The solution containing the mixed salts is precipitated with silver nitrate and 
the precipitate washed as far as possible by decantation, the washings being passed 
through a filter. It is then treated in the beaker with 25 c.c. of a solution of 
50 grammes of potassium carbonate in 100 c,c« of water and 5 c.c. of a 42 per cent, 
solution of formaldehyde, and allowed to stand until carbon dioxide ceases to be 
evolved. Initial heating to 30"* or 40** C. accelerates the reaction, which is usually 
complete in about thirty minutes. Any particles of chloride on the filter are also 
reduced to silver by repeated washing from a jet with the reagent previously heated to 
40’ C. 

The precipitate in the beaker is washed with hot water, as far as possible by 
decantation, and after being treated with hot dilute nitric acid the liquid is repeatedly 
filtered through the same paper as used before, until the filtrate is perfectly clear. 
The silver iodide left upon the filter is washed, dried, ignited in a porcelain crucible 
and weighed. 

The silver in the filtrate is precipitated with hydrochloric acid, and f^zn the 
weight of silver chloride obtained the amount of the chlorine originally present can 
be calculated. 

The results obtained in test experiments are given in tabular form, and show a 
close agreement with the theoretical quantities. ^ 

This method cannot be used for the separation of bromine from chlorine or from 
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iodinoi sinoe silver bromide is more or less reduced by the author’s reagent under 
varying conditions, though not completely reduced like silver chloride. C. A M. 


A New Beaotion for the Deteotion and Estimation of Nitrous Acid. 
H. Erdmann. {Bcrichte, 1900, xxxiii., 210-215.)— In the author’s opinion the 
methods used for the deteotion of nitrites in water leave much to be desired. He 
states that in his experience well and surface water in which the nitrites correspond 
in quantity to a N solution contain large numbers of bacteria. In exceptional 
cases the bacterial production of nitrites in natural water may reach a concentration 
corresponding to a N solution. When the amount of nitrite nitrogen does not 
amount to 1 centigramme in a cubic metre of water, he considers that it may be 
ignored, but that when it amounts to from 1 centigramme to 1 gramme per cubic 
metre an, at least, approximate estimation is necessary in order to form a correct 
judgment of the character of the water. 

If the nitrous acid in the water can be quantitatively converted into a coloured azo 
compound, it should be possible to make a colorimetric estimation. Metaphenylene- 
diamine, and similar substances, however, cannot be used for this purpose, since the 
brown colorations obtained are not sufficiently characteristic; and, on the other 
hand, they also give somewhat similar colorations with oxidizing agents. 

After numerous experiments, the author has finally fixed upon 1-8-amido- 
naphthol 4-6-disulphonic acid as the most suitable substance. This is prepared 
from 1-3-6-naphthalene- sulphonic acid {Berickte, xxxii., 3186) by nitration, reduction, 
and heating with sodium hydroxide. It has the property of combining in acid solu- 
tion with diazo compounds to form mono-azo colouring matters which are readily 
soluble and have a characteristic tint. 

In using the reagent, 50 c.c. of the water are treated with 5 c.c. of a hydrochloric 
acid solution of sulphanilic acid (2 grammes of sodium sulphanilate per litre), and 
after about ten minutes about 0*5 gramme of l-araido-B-naphthol-4-6-disulphonio acid 
in the solid state is introduced. In the presence of nitrous acid a brilliant Bordeaux 
red colour is produced, and reaches its maximum intensity in about an hour. 

For a quantitative estimation, the colour is compared after that lapse of time 
with, that given by standard solutions under the same conditions. The solutions 
used are N and N, and should be freshly prepared in order 

to avoid bacterial alteration. 

As a proof of the superiority of this test over bacteriological methods, the author 
cites a case in which a well-water, which had given rise to an epidemic of anthrax, 
gave a pronounced nitrite reaction after a year, although the bacteria had long dis- 
appeared. He points out that it is seldom possible to actually isolate anaerobic 
pathogenic bacteria on account of their short life. 

As regards other tests for nitrites, that of Griess with a-naphthylamine {Berichte, 
xii., 427) is said to be not suflSciently sharp or characteristic for water analysis, and 
to be unsuitable for a colorimetric estimatiom 

Still less satisfactory is Blegler’s reagent, naphthionic acid (Analyst, xxib, 306), 
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since, as is the case with many other readily diazotized bodies, its fluorescence 
interferes with the comparison. The author’s reagent is stated not to fluoresce under 
the conditions given above. With oxidizing agents, such as ferric chloride, it gives 
a yellow coloration, which cannot possibly be confused with the red colour obtained 
with nitrites. 

!nxe author has made arrangements with J. F. Schwarzlose Sohne (Berlin, S.W., 
Markgrafenstr. 29) to forward specimens of his new reagent gratis on application. 

C. A. M. 

The Estimation of Sulphydrio, Sulphuroiusi, and Thiosulphurie Acids. 
W. Peld. {Ciiem. News, Ixxxi., 40.) — The methods recommended by the author are 
applicable to the salts of the alkalies and of the alkaline earths. 

For suljjhules the sample is boiled with a concentrated solution of magnesium 
chloride in an atmosphere of carbonic acid, when (assuming barium sulphide) the 
following reaction takes place : 

BaS + MgClg + CO2 + H2O = BaCl^ + MgCOg + H^S. 

The sulphuretted hydrogen evolved is absorbed in a solution of iodine, which is after- 
wards titrated. 

For sulphites the same procedure is adopted, but substituting hydrochloric acid 
for magnesium chloride. 

Thiosulphate is first converted into tetrathionate by titration with iodine. The 
solution is then subjected to the action of aluminium and dilute hydrochloric acid in 
an atmosphere of carbonic acid, when the following reaction takes place : 

NaaS.O^j + 20HC1 + 6A1 = 2NaCl + + 6Hp + 4H2S. 

This method is also applicable for the determination of thiosulphate in the presence 
of sulphite which becomes oxidized to sulphate. 

For the determination of sulphite in the presence of thiosulphate, the latter is 
first decomposed by the addition of mercuric chloride, thus : 

Na^SoOg + HgCl, + HP - Na^SO^ + HgS + 2HC1. 

The process recommended for sulphites is then applied. 

In the case of mixtures of sulphide, sulphite, and thiosulphate, the sulphide is 
first determined by the magnesium chloride method, after which the thiosulphate is 
decomposed by mercuric chloride, and the sulphite determined by boiling with hydro- 
chloric acid. The thiosulphate is determined in a fresh portion by titration with 
iodine and treatment with aluminium and dilute hydrochloric acid. H. H. B, S. 


Deternodnation of l^itrogen in Fertilisers containing Nitrates. F. F. Veitoh, 
{Joum, Amer. Chem. Soc., vol. xxi., p. 1094.) — The author modifies Field’s variation 
of the Gunning method, in which potassium sulphide alone is used in plaoe of 
potassium sulphate and sodium thiosulphate (Analyst, xxii., 166), by adding to the 
nitrate in the digestion flask 35 to 40 c.c. of sulphuric acid, containing 34 grammes 
of salicylic acid per litre, the whole being allowed to stand in the cold until ^he 
nitrate is dissolved, whereupon 6 or 7 grammes of powdered potassium sulphide is 
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addad, ud gentle heat is applied for a quarter of an hour, followed by heating over 
the (hll flame till clear. C. S. 

Valuation of Alkali PerBulphates and of Hydrogen Peroxide. B. Griitaner. 
(Arch. Pharm,f 1899, coxxxvii., 705; through Chem. Zeit Bep., 1900, 21.) — About 
0*3 gramme of an alkalirmetal persulphate is gradually warmed to the boiling-point 
with 50 O.C. of decinormal arsenious acid and a few c.c. of potassium hydroxide solution, 
and kept hot for a short time. When cold, the liquid is faintly acidified with sulphuric 
acid, a large excess of sodium bicarbonate is added, and the whole is titrated with 
iodine and starch. One o.c. of decinormal arsenic is equal to 0*0119 gramme of 
sodium persulphate. Hydrogen peroxide can be similarly treated, 1 c.c. of acid 
being equivalent to 0*0017 gramme of HgOg. F, H. L. 

Valuation of Olays for Brick Manufacture. W. Oronquist. {Oesterr. Zeits. 
Berg. u. Hiittenw., 1899, xlvii., 522, nach Teknisk Tidsskrift; through Chem. Zeit. Bep., 
1899, 322.) — A mere chemical analysis of a clay is not suflScient alone to indicate its 
value to the brick-manufacturer ; the proportion of silica in an air-dried aluminium 
silicate may range between 37 and 45 per cent., but a determination of this ingredient 
is practically useless. The amount of sand in Swedish clays varies from 47 to 72 per 
cent., but all are employed for making bricks ; this sand, however, should be investi- 
gated for foreign matter, since the presence of mica, for instance, weakens the bricks. 
The air-dried sample is boiled with 1*12 hydrochloric acid till the residue is white ; 
it is then filtered off and treated in a silver crucible with sodium carbonate solution 
to dissolve gelatinous silica, and the final insoluble sand is washed, ignited, and 
weighed. The author suggests two physical tests. A thoroughly representative 
sample is kneaded with water, and pressed into a wooden mould to yield a plate 
20 X 4 X 1 centimetres in size, on which a line exactly 150 millimetres long is drawn. 
After drying, the line is observed to find the distortion and contraction ; a shrinkage 
of 8 per cent, indicates a well-binding clay. To ascertain the strength of the material, 
a crucible 45 millimetres high and 2*5 millimetres thick in the walls is constructed 
with suitable moulds ; this is dried for four or six days in the air, then for two days 
at 100° C. It is next placed in an oven with similar crucibles made from standard 
olays, and burnt as usual. Finally it is broken in a specially-designed apparatus by 
means of lead shot. F. H. L. 

A New Method of Titrating Potassium Iodide. £. Vinoent. (Journ. 
Pharm. Chim., 1899, x., 481-483.) — This is based upon the well-known fact that iodic 
acid acts upon the iodide in accordance with the equation : 

6HIO3 + 5 KI = 6KIO3 -h 3I2 -h SHgO. 

One gramme of the iodide under examination is dissolved in a litre of water, and 
100 ac. of the solution mixed with the same, quantity of a solution of iodic acid 
(2 grammes per litre). 

Five to ten c.c. of a standardized solution of thiosulphate, containing 
2*48 grammes of thiosulphate in 100 c.o. and potassium bicarbonate in the pro- 
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portion of 2 grammes per litre, are measured into a beaker, and the mixed solutions 
of iodide and iodic acid run in from a burette drop by drop until the liquid assumes 
a faint yellow tint. Five-sixths of the iodine found are derived from the iodide 
originally present. 

The potassium bicarbonate is added to the thiosulphate with the object of 
preventing the oxidation of the latter by the excess of iodic acid. 

The following results were obtained by this method and by the more compli- 
cated method of Fali^res, in which the iodine is liberated by ferric chloride : 

Fali^sres' Method. Iodic Acid Method. 

Per Cent. Per Cent. 

1 96 96-87 

II 97-2 97 

III 94-5 94-4 

It is essential that the thiosulphate solution should be titrated with the iodine 
solution, and not vice versd, C. A. M. 

On the Use of Iceland Spar as a Standard in Volumetric Analysis. 
O. Masson. {Chemical News^ vol, Ixxxi., pp. 73-75.) — Compact fragments weighing 
about 1 to 3 grammes each should be broken from a crystal of the spar, then freed 
from powder by rinsing with dilute acid, washed with distilled water, dried at over 
100° C., and stored in a stoppered bottle. 

For use, about 2*5 to 3*5 grammes are weighed in an 80 to 100 c.c. beaker, the 
total weight alone being required, and exactly 20 c.c. of approximately normal hydro- 
chloric acid are run in from a burette, the beaker being covered and precautions 
taken to prevent loss by spurting. After three to four hours the evolution of gas will 
have ceased, and the contents of the beaker are kept at about boiling temperature 
for an hour, to drive off dissolved carbon dioxide and complete the reaction. The 
clear solution is then decanted, and the residual lumps of spar are well washed, dried 
at about llO"^ C., cooled and weighed. The loss in weight gives the amount of spar 
dissolved by, and exactly equivalent to, the 20 c.c. of hydrochloric acid taken ; and 
also furnishes direct the “ factor of the acid, since, the molecular weight of calcium 
carbonate being 100, 20 c.c. of strictly normal acid dissolve exactly 1 gramme. 

The author discusses several possible sources of error, but regards them all as 
negligible. • C. S. 

APPARATUS. 

A Mortar Cover for Use in Grinding Hygroscopic Substances. E. Soholl. 
{Chem. Zeit, 1900, xxiv., 15.) — This consists of a rubber cap or plate with a central 
hole or short flexible sleeve to admit the pestle-stem, and a flange to fit air-tight 
round the upper edge of the mortar. The flange is made of considerable width, so 
that the cover is raised somewhat above the top of the mortar, thus leaving more 
space for the movements of the pestle. The cover is equally useful in grinding 
hygroscopic materials, or such as are brittle or possess an unpleasant odour. 

F. H. L. 
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A Simple Btmsen Burner. F. Alllhn. (Cham. Zeit,^ 
1899, xxiii., 996.) — In this apparatus the usual injector gas- 
jet attached to the base and the radial air-holes surrounding 
it are done away with, so as to gain simplicity and cheapness 
in construction. The burner consists essentially of a plain 
T-piece, open at all three ends. At the spot where the 
horizontal (gas inlet) tube joins the vertical, the wall of the 
latter is drilled centrally with a small hole pointing upwards 
towards the end where combustion takes place ; and this 
hole being the substitute for the ordinary jet, the bore of the 
vertical pipe is clear throughout, so that if liquids, etc., are 
spilt over the burner no choking can ensue. The bottom of 
the upright is provided with a male thread, which screws 
into a cast-iron base ; and the air thus enters from under- 
C neath the stand. 

This latter should manifestly be cast with a milled or fluted bearing edge, or on 
a level table the supply of air might be insufficient. 

The burner can be used equally well without the base, being supported by any 
convenient clamp. The apparatus is patented, and may be obtained from 
Warmbrunn, Quilitz and Co., Berlin. F. H. L. 


REVIEWS. 

Lbxikon deb Kohlenstoff-Vkebindungen. By M. M. Kichter. London : Williams 
and Norgate. Pp. 2482. (Published in thirty-nine parts, at Is. lOd. each.) 

This work is the second edition of the “ Tabellen der Kohlenstoff-Verbindungen 
nach deren empirischen Zusammensetzung geordnet,'* which appeared in 1883. It 
contains a register of about 67,000 compounds. 

Taking into account the fact that organic chemistry is a highly systematized 
branch of the science, the indexing of compounds by their empirical formulae 
appears at first sight a retrograde step. However, that the expedient has gone far 
towards meeting the demands for a scheme of registering organic compounds is plain 
from the fact that the Executive of the German Chemical Society now publishes an 
index based on this system in addition to the ordinary annual index to the well- 
known “Berichte.” A few considerations will, indeed, show that, judged on its 
merits, the system is the best yet proposed in many respects. Thus, even if 
chemists had universally agreed upon the best nomenclature for organic com- 
pounds, which is by no means the case, it must be admitted that the names 
denoting the constitution of chemical compounds are not in themselves weU 
adapted to indexing purposes. They are extremely long, besides which opinions are 
constantly altering with regard to the constitution to be assigned to a given com- 
pound : moreover, there are the so-called tautomeric compounds to which definite 
constitutions cannot be assigned (C/. Jacobsen and Stelzner, Bcr., 1898, 31, 3368). 
The “best established property of a compound, and at the same time the one least 
liable to alterations, is therefore its composition which finds expression in its 
empirical formula. 
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In the system under consideration the compounds are arranged in an ascending 
series depending on the number of carbon atoms they contain ; the elements other 
than carton follow in an order which may be denoted the alphabet of the system, thus 
— H, O, N, Cl, Br, I, F, S, P. The remaining elements come after these in the alpha- 
betical order of their symbols. The work includes an index of names which gives 
the corresponding empirical formulae. The “ Lexikon forms a collective index to 
Beilstein’s well-known ** Handbuch der Organischen Chemie,” the third edition of 
which has just been completed, and as such, references are given to the latter for all 
the compounds — about 57,000 — therein dealt with. As, however, the “ Lexikon *' is 
of later date than the last edition of Beilstein, about 8,000 more compounds are 
referred tp in the former than in the latter. In the case of very well-known com- 
pounds, besides giving the reference to Beilstein, the words ** litei^ature abundant ’’ 
are added, whilst in other cases references are to be found to the principal papers 
dealing with the compounds in question. 

It is a very common occurrence in researches in organic chemistry that in 
the case of certain compounds nothing beyond the composition, i.c., the empirical 
formula, is determined. Under no other system of indexing but Richter's can these 
substances be registered, and consequently hitherto their record has been as good 
as lost. A. B. L. 

Squibe*s Companion to the British Pharmacopceia. Seventeenth Edition. London : 

J. and A. Churchill. Price 12s. 6d. 

This work, which has attained a large circulation amongst pharmacists, is not 
so well known to analysts as it should be. 

Although the number of examinations of drugs and their preparations made 
under the Food and Drugs Acts is at present small and inadequate, there is every 
sign that it will be increased in the near future. This being so, it behoves analysts 
to make a fuller study of drugs than many of them have had occasion to do in the 
past, and there is no work more suited to their requirements than the one under 
consideration. 

Although this work is primarily designed for pharmacists, it contains much 
information of value to analysta Thus, the normal amounts of ash are given in the 
case of a large number of substances ; comments on ofiQcial processes, with suggestions 
or amendments of a practical nature, are included. To cite two instances, we may 
take the remarks on the analysis of pepsin and the examination of malt extracts. 
The table in the beginning of the book dealing with the materia medica of the 
Pharmacopoeia is of high merit, and probably the most accurate published. A 
prolonged study of the work serves to increase one's appreciation of the infinite caoce 
expended on the collection and presentation of the vast array of facts that have been 
accumulated. The writer has noticed but one misprint in the book of 850 pages. 

On examining the information given below the official tests in each monograph, 
we find either abstracts or references to almost every recent research of importance^ 
so that the analyst may feel confident of getting assistance in the case of nearly every 
drug that may come into his hands. Among the many valuable pieces of information, 
only two have been found that seem questionable — namely, the statements that 
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nutmegs yield about 6 per cent of ash and^ secondly (although this is not a state- 
ment of the author’s)/ that the difference in the petroleum spirit extracts of true and 
false pareira is so marked as ia indicated by the difference between the figures 8 and 
O’S per cent. Analysts will find the latest edition of this work a valuable acquisition. 

C. G. M. 

Baylby’s Chemists’ Pocket-Book. Seventh Edition. London : E. and F. N. Spon 
Price 6b. 

The author states that this seventh edition of his well-known Pocket-Book has 
been rearranged and to a large extent rewritten. The book contains various numerical 
tables for rapid calculations, which are useful to all technical workers, whether 
chemists or not. The more strictly chemical part includes tables of the principal 
properties of the elements, various analytical factors, and tables of weights and 
measures, with means for translating one kind into another. We would suggest the 
addition of a selection of the heats of combination most frequently needed in practical 
calculations. Tables of specific gravity of solutions and of sundry salts are given, 
and are certainly acceptable, as are also records of the melting and boiling points 
and solubility of a number of substances, and the tables of the behaviour of salts 
with different indicators. Altogether, there is a great mass of matter clearly arranged 
and readily accessible. The fact that the book has been long before a critical public 
and has been received with favour implies that the data contained in it are sub- 
stantially accurate. Its use may save many a search in bulkier tomes. B. B. 


MILK STANDAEDS. 

The following letter has been received from Dr. Thorpe by Mr. P. A. E. Eichards, 
Public Analyst for St. Martin’s-in-the-Fields : 

Government Laboratory, 

Clement's Passage, London. 

November 2, 1899. 

Dear Mr. Eichards, 

In the early days of the working of the Food and Drugs Act, when it was necessary 
to have regard to the character of much of the milk supplied, which, although genuine, was, as 
regards its fat, of no very high quality, the standard ” was fixed at 2-5 per cent, of fat. 

By the operation of the Food ana Drugs Act, and the weeding out of certain classes of cows, 
there has been a gradual improvement in the general character of the milk-supply of the country, 
as was shown by the investigation undertaken by Dr. Bell shortly before his resignation, and 
published as a Local Government Board paper. 

As a result of this inquiry, I raised the standard of fat in 1H94 to 2*75 per cent. 

The causes above alluded to have continued to operate, as shown by the evidence taken by 
the Committee which more recently reported on the working of the Food and Drugs Act. In 
consequence of this, and in view of the fact that under Section 4 of the new Act, which comes 
into force on January 1, 1900, ^presvmptipn of non-genuineness may be raised by the analyst 
should the amount of fat fall oelow a certain figure, whereas the onus ot proof of the genuineness 
will fall upon the seller, I have felt jiwtified in raising the limit to 8 per cent., and, as you may 
have noticed, this number has been given in recent certificates. 

This limit is, however, not to be held to anticipate or prejudge in any way the regulations 
m to stan^rds which the Board of Agriculture may issue under the section of the Act referred to. 

< Yours very truly, ' 

(Signed) T, E. Thorpb. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The monthly meeting of the Society was held on Wednesday evening, May 2, in 
the Chemical Society’s Booms, Burlington House. The President (Mr. W. W. 
Fisher, M.A.), occupied the chair. 

The minutes of the previous meeting were read and confirmed. 

Certificates of proposal for election to membership in favour of Messrs. J. B. 
Brooke, T. H. Lloyd, and G. H. Morris, Ph.D., were read for the second time. 

Messrs. Thomas Eustace Hill, M.B., B.Se., Thomas Macara, and William E. F. 
Powney were elected members of the Society. 

The following papers were read : ** The Composition of Milk and Milk Products,” 
by H. Droop Bichmond ; ** A New Colour Eeaction for Citral and certain other 
Aromatic Compounds,” by Herbert E. Burgess; and ** On the Detection of Ziroonia 
in the Presence of Thoria,” by Otto Hehner. 


THE DETEBMINATION OP CABBON AND SDLPHUB IN STEEL. 

By Bertram Blount, P.I.C. 

{Bead at the Meeting^ March 7, 1900.) 

Existing methods in common use for the determination of carbon and sulphur in 
steel are curiously roundabout The obvious course is to oxidize the whole mass 
of metal, so that all its constituents — iron, carbon, sulphur, phosphorus, manganese, 
and minor impurities — are brought to their highest state of oxidation consonant with 
the conditions, and to collect and separate those products which are volatile — viz., 
the oxides of carbon and sulphur. This method has been propounded with many 
elaborations for carbon. As a rule, the analytical description begins by requiring 
that the steel shall be reduced to fine powder to aid its combustion, a proceedixig 
hopelessly impracticable in the case of mild, tough metal used for structural purposes, 
and sufficiently difficult with any grade of steel. An alternative plan is to remove 
the iron by volatilization in a stream of chlorine, which must be free from oxygra, 
and to bum th# carbon thus disentangled from iron in oxygen. The difficulty, 
insuring the freedom of the chlorine from oxygen is the chief obstacle to the wi^ 
use of this method. 
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1 have tried to work out a process for determining both carbon and sulphur by 
direct combustion of steel of all grades in oxygen. In this endeavour I have encoun- 
tered certain diflQculties which are not yet wholly overcome ; but the work has reached 
a stage at which it may be usefully recounted. The process employed was extremely 
simple. The steel was heated in a porcelain tube in a current of oxygen, and the 
gaseous products absorbed and estimated by the usual means. As the method was 
intended for use in ordinary practice, ho attempt was made to divide the metal finely ; 
turnings or drillings, such as are commonly taken from a sample for analysis, were 
employed in all my experiments. 

1. Determination of Carbon . — Various experiments were carried out to determine 
the conditions necessary to be observed in order to oxidize completely fairly thick 
fragments of steel, such as ordinary turnings or drillings. As it was an obvious 
advantage to work at a moderate temperature, the attempt was made to oxidize the 
steel at the temperature attainable in a porcelain tube heated by a good Fletcher 
combustion furnace. The temperature which can be reached thus may be taken as 
between 700* C. and 800* C. It was found that oxidation took place readily at first, 
but that the steel soon became coated with a layer of magnetic oxide so dense and 
adherent that the rate of oxidation rapidly fell off. This layer doubtless acts as a 
carrier of oxygen to the core of unoxidized metal ; but the speed of translation of 
oxygen is so low that complete combustion cannot be effected in a reasonable time, 
and the process is impracticable. It is evident that the rate of oxidation would be 
greatly increased if the combustion could be effected in the presence of some flux 
which would slag off the iron oxide as fast as it was formed. A mere solvent flux 
such as boric acid would be useless, because the glass formed by it would protect the 
unoxidized metal even more effectually than the layer of magnetic oxide. The flux 
should be an oxidizing agent as well as a flux, and preferably one capable, not only 
of supplying, but of carrying, oxygen. Lead oxide fulfils these conditions ; but, 
unfortunatjely, no ordinary material which can be used to make a boat will withstand 
the attack which it, or the lead reduced from it by the iron, may cause. Pending the 
construction of a boat of fused alumina or some similar material, the use of lead oxide 
as an oxidizing flux must be set aside. 

Oxidation of the steel at a higher temperature was then tried. It was found 
that at a temperature of about 1,100'' to 1,20CP C. (well above the fusing-point of 
copper), such as can easily be attained in a small Fletcher lecture furnace, oxidation 
proceeded fairly fast, and for a quantity of 3 to 5 grammes of metal was usually 
complete in about one hour, reckoning from the time when the furnace became fully 
hot. The rate of oxidation was at first so rapid that the oxygen passing through the 
tube was almost completely absorbed; as soon as a crust of magnetic oxide bad 
formed the rate naturally fell off. Occasionally there remained a slight core of metal, 
but analysis of this showed it to be free from carbon. The core had been decarburetted 
by a kind of reverse cementation. 

Ultimately the method arrived at was as follows : 3 to 5 grammes of steel in the 
form of drillings or turnings, which may be quite thick,* are placed in a porcelain 
boat, and heated in a porcelain tube for at least one hour at a temperature of 1,10(P 

• £7idently, if thin turnings are available, they will present the advantage of oxidizing more rapidly. 
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to 1 , 200 ° C. — i.e., to about as high a temperature as a good porcelain tube will bear. 
[The process of oxidation maybe watched through a glazed spyhole by the use of the 
little device described in a paper of mine on The Determination of Oxygen in 
Copper,” Analyst, xxi., 57]. The oxygen before it enters is purified by the usual 
train of absorption tubes, and the gases as they leave the porcelain tube pass through 
a glass tube kept at a dull red heat, and containing a column of copper oxide and one 
of lead chromate. This is necessary to insure the oxidation of small quantities of 
GO which might arise from a momentary defect of oxygen, and also to stop sulphur, 
which is the only element other than carbon in the steel yielding a gaseous oxide. 
Direct experiment has proved that no sulphur escapes from this tube into the 
absorption bulbs. The purified CO 2 is dried, absorbed, and weighed in the usual 
manner. 

Now, although the advantages of this direct method over the usual lengthy 
process of dissolution in potassium cupric chloride, filtration and combustion of the 
residue are so manifest that their discussion would be tedious, yet there are certain 
difficulties and defects which arise, chiefly from the high temperature needed for 
oxidation. The life of the porcelain tubes is unduly short, and there is some risk of 
cracking in the course of an experiment. I am inclined to think that tubes — and, in 
fact, porcelain generally from the Eoyal Berlin porcelain factory — is now somewhat 
inferior to that which was made some years since ; 1 have noticed many small signs 
of a lowering of quality. The necessarily high temperature of the air in the neigh- 
bourhood of a small but vigorous injector furnace makes the task of the absorption 
tubes unusually difiicult, unless they are elaborately screened from radiation or kept 
at a distance ; in the latter case the connections are inconveniently long. Lastly, it 
is almost a necessity for practical work that the blast of air should be obtained by 
power ; the use of a foot- blower is too laborious, and the risk of unduly rapid heating 
is too great to allow of the ordinary bellows being conveniently employed. In my 
own case I use a Boot's blower driven by a gas-engine for all such operations. 

On account of these difficulties, which sometimes cause errors, I cannot recommend 
the method as being in its present state capable of replacing generally the older 
process ; it is, however, useful as a completely independent method of checking a 
result which may appear to be in doubt. What is needed in order to make it 
generally applicable is some modification that will allow of the complete oxidation of 
the metal at a temperature not exceeding a moderate red heat— say, 800' C. 

2. Determination of Sulphur , — This is the only other element commonly present 
in steel which, on the complete oxidation of the metal, yields a gaseous oxide. It 
seemed reasonable to suppose from general considerations that a fragment of steel 
heated in oxygen until fully oxidized would yield the whole of its sulphur as SO^ (or 
partly as SO 3 ). Granting this, the estimation of the sulphur would be extremely 
simple, consisting merely in combustion of the steel in oxygen and reception of the 
products of combustion in any suitable absorbent. In my experiments I used apparatus 
similar to that employed for carbon. The steel, in the form of drillings, was heated 
in a porcelain tube to nearly 1 , 200 ° G. and a current of oxygen passed over it ; the 
products of combustion were at once led into baryta- water. After the operation, the 
baryta-water, containing barium carbonate, sulphate, and sulphite in suspension, was 
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atsid with hydroohlorio acid, satcmted with bromine, and the resulting barium 
sulphate estimate in the usual way. Bi^t an unexpected difficulty arose. It was 
lound^easy to catch and estimate all the sulphur which was evolved as oxides, but 
quite impracticable to expel the last trace from the magnetic oxide left in the boat. 
As much as 20 per cent, of the total sulphur in the steel might thus remain ; in what 
form it can be fixed is by no means clear. It would probably be feasible to expel 
this residual sulphur by fusion of the magnetic oxide with an acid oxide such as silica 
or boric anhydride but the proceeding would need an operation successive to and 
distinct from the combustion proper, and would so complicate the method as to 
destroy its chief ground for consideration. Moreover, it was found that any small 
fragment of unoxidized metal (which is harmless in the determination of carbon) 
means serious loss of sulphur, that element being segregated and gradually driven in 
towards the centre as combustion proceeds. The core, though small, may therefore 
contain a sensible proportion of the total content of sulphur. 

These facts are well illustrated by the figures obtained in the following experiment : 
A mild steel containing 0*064 per cent, of sulphur was used ; 10 grammes of this 
were oxidized ; the sulphur passing into the absorption bulbs, that remaining in the 
crust of magnetic oxide and that remaining in the small metallic core (weighing 
0*4075 grammes), were severally determined. The results are appended : 

Per Cent. 

Sulphur volatilized 0 006 J 

Sulphur from magnetic oxide ... 0*041 I Calculated on the original steel. 

Sulphur from metallic core ... 0*017 j 

Total sulphur 0*064 

This particular experiment was stopped at a point when there was still a sensible 
weight of unoxidized core. Had it been proceeded with until oxidation was complete 
and the whole mass of magnetic oxide had been strongly heated for some hours, no 
doubt the bulk of the sulphur would have appeared in the absorption bulbs. Even 
then, however, an appreciable fraction would have remained with the magnetic oxide. 
The large quantity of sulphur left in the core becomes more evident when it is 
calculated on the weight of the core itself ; in this instance it amounts to 0*4 per cent. 

These facts go to show that, whereas the method which I have indicated may 
prove useful and, with some modification, convenient for the determination of carbon 
in steel, the corresponding method for sulphur is not likely to be found practically 
available. 

Discussion. 

Mr. AiiUEn said that the greater number of the steels with which he had to deal 
contained chromium and nickel, constituents which were not taken into account in 
the author's investigation, but which probably would not interfere with the success 
of the method proposed. As a check upon the usual method of dissolving the metal 
in ammonio-cupric chloride and burning the carbonaceous residue, a method based 
on direct combustion of the steel itself would have many advantages. The chlorine 
method was a good one, but, as had been pointed out by the author, the chlorine 
must be free from oxygen, and dry, which constituted the great difficulty of the 
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imthod. He onoe tried to avoid this difficiilty by using bromine, whioh eoold easily 
be obtained dry and free from oxygen. He understood that Mr. Arehbutt had 
suooessfuUy used ehromio acid for oxidizing the carbon, but he (Mr. Allen) had not 
been able to get sufficiently good results with this process. The method of dissolving 
the iron in cupric chloride was perhaps the one most suited for practical work, and if 
a simple direct combustion process could be satisfactorily turned to account for 
ohcieking purposes, it would be of considerable value. 

Mr. Abohbutt said that he had tried the method of direct combustion at a red 
heat, but had abandoned it as being too cumbrous. The chief difficulty of Mr. Blount’s 
method, he imagined, was to find apparatus that would stand the very high tempera- 
ture. He had long ago abandoned the chromic acid method because it also was too 
tedious, although it was sufficiently accurate if proper precautions were observed. 
His present method was to dissolve the steel with the double chloride of copper and 
potassium, burning the residue in oxygen. Besults were obtained rapidly, and 
duplicates were very close ; but it was desirable to have an alternative method 
based on a difierent principle, by which the results could be checked. The only 
really reliable method of determining sulphur in steel was by oxidizing the steel with 
aqua regia, and precipitating the sulphur with barium chloride. 

Mr. Allen said that his difficulty with the chromic acid method had not been 
that it was too tedious, but that the sulphuric acid used for dissolving the chromic 
acid was liable to dissolve carbon dioxide. 

Mr. Bevan suggested that a correction might be obtained for this once for all by 
determining the quantity of carbon dioxide dissolved by the sulphuric acid in a blank 
experiment. 

Mr. Ahchbutt said that as, when the carbonaceous matter was placed in a flask 
with chromic acid, a much larger quantity of oxygen was evolved than was necessary 
for oxidizing the carbon, he would have expected all the carbon dioxide to be driven 
off. Besides, it was customary to aspirate air through the flask and tubes after the 
combustion was complete. 

Mr. Allen said that he had been anxious to measure the carbon dioxide in the 
nitrometer instead of weighing it. It was not possible to blow air through, but the 
chromic acid mixture was heated until oxygen was evolved, and the carbonic acid 
was al)8orbed. The difficulty, however, caused by the solubility of the carbon 
dioxide in sulphuric acid prevented the satisfactory working of the process in 
this way. 

Mr. Jenkins observed that in such a method of determining carbon, if the com- 
bustion were carried out at a lower temperature, the core of metallic iron remaining 
would presumably still retain some carbon : and the difficulty would be to insure, in 
the case of any inetallio core left after combustion, that it no longer contained any 
carbon. 

The President suggested that the sulphur collected in the core might perhaps 
be obtained by cracking the core and picking out the middle, somewhat in the same 
way in which the nodules of sulphide of copper were extracted from burnt pyrites. 

Mr. Bivount said that the segregation of the sulphur in the manner described 
was a phenomenon of quite general occurrence ; as the crust of oxide was brittle, it 
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wi^ oI course possible to separate the core meehanically, and to oxidize it separately, 
but the process would Oease to be a simple one, and there would still remain the 
obstacle that the sulphur lurked to a comparatively enormous extent in the crust, 
which was a fully oxidized product If a core were left in the carbon process, there 
would of course always be room for some doubt, though it did not follow necessarily 
that carbon was left behind. But he did not propose so to limit the process that 
any core remained ; properly there should be no core. He would have thought that 
the simplicity of the use of bromine mentioned by Mr. Allen would have balanced 
any disadvantages which might have attended it. 

Mr. Allen said that the experiments with bromine had been made a good 
many years ago, when the question of rapidity of working was not of so much 
consequence as at present ; but as a volatilizing agent, which could be easily insured 
to be dry and free from air, bromine would certainly seem to be worth considering. 

Mr. Blount, continuing, said that 1,200" C., although appreciably above the 
melting-point of copper, was by no means an impracticable temperature. A good 
porcelain tube would certainly stand it, and the only serious difficulty was that 
porcelain tubes had lately been of indifferent quality and liable to crack. He was 
quite of Mr. Archbutt’s opinion that the aqua regia method was the only one of any 
practical utility for determining sulphur in steel. 


MAIZE OIL. 

By Rowland Williams, F.I.C. 

{Bead at the Meeting^ March 7, 1900.) 

This oil has attracted a considerable amount of attention during the last few years, and 
its properties have been investigated by several well-known chemists. Among others, 
Archbutt has published an interesting paper on the subject {Jour, Soc. Ghem, Ind,^ 
vol. xviii., p. 346). Maize oil is, I understand, largely used in the manufacture of 
soap, especially of soft-soap, and I am informed that it is also employed in the United 
States for making paints and varnishes. 

It was, indeed, as a possible drying oil that maize oil was first brought under 
my notice, and during the last two or three years I have examined a good many 
samples of the oil, both analytically in the laboratory and also practically on a larger 
scale, with a view to determine whether its drying properties are sufficiently marked 
to enable it to be used, either partially or entirely, as a substitute for linseed and 
other drying oils. 

According to Lewkowitsch (“ Oils, Fats, and Waxes,*' p. 372), Maize oil is, not- 
withstanding its high iodine value, almost devoid of drying powers. No decided 
drying properties are imparted to it by subjecting it to the process of * boiling,' or by 
addition of lead oxide. If, however, a current of air is passed through it at 160" 0. 
[?for how long], it will, on addition of manganese borate, acquire to a small extent 
drying properties, and a thin film on lead dries in ten to twenty hours, but not com- 
pletely.” My own experiments have led me to the conclusion that, although maize 
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oil does possess drying properties to a certain degreoi which may be increased by 
suitaUe treatment, it is not at all likely to take the place of linseed and similar oils 
in the manufacture of paints and Tarnishes. 

One advantage claimed for maize oil is the comparative paleness of a him of the 
oil when dry, in consequence of which it is said to be more suitable than linseed oil 
for mixing with white and delicate pigments in general ; but I have not found its 
slight superiority in this respect to counterbalance its undoubted disadvantage as 
regards slowness of drying. 

I hnd that a thin layer of maize oil (about i gramme), when heated on a watch- 
glass to 100° C. for some considerable time, gradually increases in weight for perhaps 
twenty-four hours, after which it usually begins to lose slowly, until at the end of 
three or four days the weight is generally less than that originally taken. The 
maximum increase in weight does not, as a rule, exceed 1*5 per cent., whereas good 
linseed oil under similar conditions will generally gain at least 4 per cent. 

On heating in the way described above maize oil thickens slowly, and eventually 
becomes solid if the oil is of good quality and the heating is continued long enough 
(usually two or three days) ; but the film thus obtained is inferior in many respects 
to a linseed-oil film. 

In the following table 1 have recorded some of the figures obtained in the 
examination of several samples of maize oil. These were procured from most reliable 
commercial sources, and I have no reason to doubt their genuine character : 



Gravity 
(15-r/^ 0.). 

KOH 

Absor])tiow, 
lK?r Cent. 

Free Fatty 
Acids 
(as Oleic). 
jM>r Cent. 

j Bromine 
! Thennttl 
Value, 

° Oentigi'ade. 

Iodine Value. | Unsaponifi- 

Hiibl 

(15 hours). 

Wys 

(15 minutes). 

auiu 

Matters, 
per Cent. 

No. 1 

•9252 

18-88 

3*50 

23-7 

123-97 

124-74 

1-46 

No. 2 

•9268 

19-07 

3-02 

; 24-4 

127-27 

127-48 

— 

No. 3 

•9244 

18-96 

3-18 

; 23-3 

122-57 

123-54 

1-71 

No. 4 

•9256 

18-62 

3*64 

i 23-4 

127-36 

128-02 

— 

No. 5 

•9284 

19-00 

2-39 

23-3 

120-85 

122-21 

— 

No. 6 

•9246 

18-79 

1-52 

23-3 

125-56 

126-62 

— 

No. 7 

•9262 

18-74 

1-50 

23-2 

121-99 

122-68 

1-66 

No. 8 

•9248 

18-81 

2-27 

23-5 

123-98 

125-05 I 

— 


It will be observed that the iodine value was determined by Wijs’ as well as by 
Hiibrs solution, with essentially the same results. 

The bromine value of three of the samples was also determined by the bromine 
absorption method described by McHhiney {Jour, Amer, Ghem, Soc,, December, 1899). 
The figures obtained were about 2 per cent, lower than the theoretical bromine values 
calculated from the iodine values. 


Discussion. 

The Pbesident having invited discussion, 

Dr. Lewkowitsch said that he was not altogether responsible for the passage 
which the author had quoted. It was, in fact, itself a quotation from the original 
paper of Smith. It would have been interesting to ask the author whether he had 
examined the unsaponifiable matter. Becently, by American chemists, the unsaponi- 
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fiaibb matter of maize oil had been variouely atated to coneist of cholesterol and of 
phftoalerol, but, as a matter of facti the unsi^nifiable matter of vegetable oils had 
been shown invariably to consist of phytosterol, and that of the animal fats and oils 
to consist of cholestercd. To admit, therefore, the presence of oholesterol in maize 
oil would be to upset a olassification which was well founded on observations. Accord- 
ing to his experience, such an admission would be erroneous. 

Mr. AiiiiBN observed that the percentages of unsaponifiable matter were very 
high as compared with those of most vegetable oils. 

Dr, Lewkowitsch said that a high percentage of unsaponifiable matter was one 
of the special characteristics of maize oil. 

Mr. Abchbutt said that the question of whether maize oil was capable of being 
satisfactorily blown had recently been tested for him on a practical manufacturing 
scale, and the result was to show that it yielded an excellent blown oil without any 
difficulty whatever. 


ON THE ASSAY OF CEEOSOTE. 

By a. D. HATiTj, M.A. 

{Bead at the Meeting, March 7, 1900.) 

Being not infrequently called upon for advice as to the most suitable kind of creosote 
for the preserving of hop-poles and other kinds of timber used agriculturally, I was 
led to examine a number of different samples of creosote in commerce. The authorized 
method for the examination of creosote, introduced, 1 believe, by Dr. Tidy, seemed to 
afford considerable scope for improvement, and, after some experiment, I have 
adopted the following method as more rapid in execution and less liable to errors of 
manipulation : 

1. The Creosote in bulk is warmed, and well mixed till all crystals of naphthalene, 
etc., are dissolved. 

2. A portion is dipped out into a measuring glass marked at 100 c.c., and thence 
transferred to the distilling flask. The glass is rinsed out with 5 c.c. of benzene, 
which is added to the flask. For the distillation I prefer to use a nickel flask, 
holding about 600 c.c., as a glass flask can rarely be used a second time. 

3. To the flask is connected by a cork a straight glass tube of I inch bore about 
2 feet long, which serves as a condenser. A thermometer reading to 360'’ also passes 
through the cork. 

4. The condensing tube passes into the receiver, a cylindrical separator of about 
300 c.c. capacity, stoppered at the top and terminating in a tap at the bottom. The 
cylinder is graduated from the tap upwards. 

5. The distillation is begun gently, then pushed till a temperature of 325" C. 
(600** F.) is reached, and maintained till no further distillate passes over. It may be 
necessary from time to time to warm the condensing tube to prevent it blocking with 
naphthalene. 

6. When no more comes over, the volume of distillate is read off in the receiver, 
6 c.c. is deducted for the benzene used, and so the percentage of residue non- 
volatile at 600® F.’* is obtained. 
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7. To the receiver 100 c.c. of oaustio soda solution are now added (alkali of specific 
gravity 1*2 is specified in the old method, bat there is no objection to the use of t^ 
alkali of specific gravity 1*S, commonly used for ammonia distillations). The mixture 
is well shaken and put in a water-oven for an hour at least, being well shaken from 
time to time. Finally, it is allowed to stand till cool, the volume read, and the 
greater part of the caustic soda solution is drawn off by the tap. There will be more 
than 100 c.c., owing to the phenols absorbed. 

8. The caustic soda solution is boiled for a few minutes, to expel any traces of 
hydrocarbon, etc., it may retain, and allowed to cool. When cold, 10 c.c. are with- 
drawn by a pipette, and run into the bottle of a Leffmann-Beam centrifugal milk 
apparatus ; dilute sulphuric acid is added carefully till the alkali is neutralized and 
the so-called ** tar acids ” are liberated, then the bottle is whirled for a few minutes in 
the machine, allowed to cool, and the quantity of “ tar acids in the neck of the 
bottle read off. A preliminary calibration of the divisions on the neck of the bottle 
is, of course, necessary to obtain their value in c.c. From these data the percentage 
of “ tar-acids ” in the original creosote is calculated. 

9. To the contents of the receiver 100 c.c. of dilute sulphuric acid (1 ; 5) is now 
added, and the heating and shaking of 6 is repeated. The contents of the receiver 
are allowed to cool, and the volume of the acid extract is read off (it is greater than 
100 c.c., because some of the caustic soda solution was not drawn off). Ten c.c. of 
this are pipetted off into a Leffmann-Beam bottle, the “ tar bases liberated by alkali, 
and their volume measured after whirling, just as in the last operation. After correct- 
ing for the volume of the acid solution, the proportion of “ tar bases’^ in the original 
creosote is calculated. The ‘'tar bases sometimes solidify, making it difficult to 
read their volume with accuracy. 

The disadvantages inherent in the old process are the necessity of complete 
separation of the oil from the caustic soda solution and of the “ tar acids after 
acidifying, and the filtration of the latter through asbestos. By taking an aliquot part 
of the soda solution, the losses inevitable in the attempt to collect the whole of the 
“tar acids ” are avoided, while the use of the small bottle and the centrifugal method 
enables the “ tar acids to be separated and measured with accuracy and speed. 
The ease of the method also enables the “ tar bases to be estimated, which is 
desirable, because of their preservative power. In the old method the distillate, etc., 
has to be transferred from vessel to vessel four times before it is actually measured 
as “ tar acids”; in the method suggested there is no such transference of a liquid 
that has to be finally measured. 


Example, 

Keadings : 


Distillate 

... 66 c.e. 

67 'o o.c. 

Volume of soda solution 

110 „ 

no 

“ Tar acids” in bottle 

47 „ 

47 „ 

Volume of acid solution 

103 

100 „ 

“ Tar bases ” in bottle 

15 

10 

Calculated : 

Residue non volatile at 600 * F. 

39 per cent. 

37*5 per cent. 

“Tar acids** ... 

9-3 „ 

9-3 
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It may not be out of place here to give a brief account of some experiments 
ii^tituted to ascertain in which constituent of the creosote its preservative power 
mainly resides, as no sound information seems to be available on the point. The 
tar acids ” are always referred to in creosote specifications, and they have been 
supposed to act by combining with albuminoids in the wood ; others, again, lay stress 
on the injection of the heavy oils into the pores of the wood, thus mechanically pre- 
venting the entry of water, and therefore of decay ; while, again, I find many users 
of hop-poles prefer ** creosote salts,” which consist practically of naphthalene. 

It was decided to institute some experiments to throw light on the relative pre- 
servative powers of the various constituents of ordinary creosote, and the first trial 
was carried out by Mr. H. H. Cousins, M.A., of the South-Eastern Agricultural 
College at Wye, upon a good sample of hemp string, which had an average breaking 
strain when fresh of 33 pounds. 

Lengths of this string wore soaked in various extracts from creosote and other 
pure materials, as set out below, at a w’ater-bath temperature ; the string was partly 
buried for two months in ordinary garden soil, dug up, and its strength redetermined. 

The results set out in Table II. gave a low value either to pure phenols or 
the homologous phenols extracted from commercial creosote by alkali ; naphthalene 
was little better; while the non-volatile portion of the creosote, the ‘*tar bases” 
extracted from it by acid, and the bone oil, which is rich in similar bases, had pre- 
served the string. It does not, however, follow that string will behave in the same 
way as wood, and other experiments were begun upon wood. In one set small 
blocks of wood, sawn transversely to the grain, were soaked for half an hour in 5 per 
cent, solutions in benzene of the constituents to be tested, the solutions poured off, 
and the blocks dried. One of my colleagues, Professor J. Percival, then seeded each 
block with a pure culture of penicillium and also with fragments of rotting wood ; the 
blocks were kept in a moist chamber in the dark. The experiment, however, did not 
succeed ; most of the substances entirely inhibited the growth of penicillium, etc., 
though the wood was repeatedly seeded, and even streaked over first with a nutrient 
medium. 

In the other trial a series of small rods of deal were carefully selected ; they 
were 8 inches long by f inch square, and were soaked in the various materials for 
one and a half hours at a temperature of 90" C. They were then buried in about 
three-quarters of their length for ten months in ordinary garden soil, taken up, 
washed and slowly dried, and then broken transversely under similar conditions, 
with the result set out in Table III. 

The results show that the creosote itself, and particularly the non-volatile con- 
stituents, had considerable preservative power, as also had the bone oil; the tar 
“ acids” and bases” had a real but smaller preservative power ; but pure cresol 
had little or none. 

As far as the experiments go, they seem to show that the preservative action of 
creosote lies in its power to fill the cells of the wood with a fixed moisture-resisting 
material rather than in any chemical antiseptic action; the preservative qualities 
of cresol and naphthalene are small, for thin pieces of wood at any rate, because the 
one evaporates and the other dissolves, leaving the wood open to attack. It also 
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saems desirable in the commercial examination of creosote to estimate the pyridine 
** tat bases ” and rate them as of equal preservative value to the ** tar acids.*’ ]^rther 
experiments on large pieces of wood are in progress, which I hope to lay before the 
Society at some future time. 

Table II. 


Breaking Strain of String after Two Months* Exposure (original Breaking Strain, 

33 Pounds), 

Breaking 

Treatment. Condition. Strain, 

Pounds. 


Untreated ... ... 

Botten 

... 0 

With “tar acids” 

Kotten 

... 0 

volatile distillate from creosote ... 

Botten 

... 0 

phenol 

Botten 

... 0 

cresol 

Botten 

... 0 

naphthalene 

Partly rotten 

... 3 

“ tar bases . 

One in six rotten . . . 

... 16 

bone oil 

Sound 

... 18 

non-volatile residue from creosote 

Sound 

... 16 

creosote in the cold 

— 

... 4 

same creosote, hot ... 


... 13 

Table III. 

Breaking Strain (transverse) of Deal Bods exposed Ten Months (original Breaking 

Strain, 630 Pounds), 

i breaking , 

Treatment. 

Conditiou. 

Strain, 

Pounds. 

Untreated 

Much decayed 

... 300 

“Tar acids” ... 

A little decayed ... 

... 430 

“Tar bases” 

Surface good 

... 360 

Naphthalene 

Surface decayed, sound 



within ... 

... 410 

N on-volatile residue 

Sound 

... 570 

Animal oil ... ... 

Surface fair 

... 440 

Creosote 

Sound 

... 470 

Cresol 

Much decayed 

... 230 


Discussion. 

The i^uEsiDRNT having invited discussion, 

Dr. Lkwkowitsch said it seemed very probable indeed that the alkaline solution 
would contain some proportion of the bases, which it would be important to collect 
and duly take into account in the analysis. 

.Mr. Blount said that while the methods described in the paper were certainly 
more refined than the older ones, nevertheless the latter, when properly worked, 
yielded equally satisfactory results. The practical experiments of the author seemed 
to indicate that one of the constituents which engineers were most careful to exclude 
from creosote — namely, the heavy oils — ^possessed considerable preservative value 
for wood. 

Dr. Dyeb desired to join in thanking Mr. Hall for a very interesting paper. The 
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hbl^ part of tbe paper confirmed the views held by the late Dr. Tidy, who used to 
maiiit^n that a high percentage of tar acids was by no means a necessary index of 
^ preservative properties of creosota Specifications used to stipulate that not 
more than a certain proportion of non«volatile matter should be left after distillation 
at GOO"^ C. ; but Dr. Tidy exactly reversed this, maintaining that at least a certain 
proportion of non-volatile matter ought to be present. With regard to the determina- 
tion of the tar acids, he (Dr. Dyer) would like to hear whether Mr. Hall had tried, 
after exhausting with a large quantity of alkali, subsequently exhausting with 
repeated small quantities. The usual process was to exhaust with repeated small 
quantities of alkali, probably for the reason that, although carbolic acid (or phenol 
proper) dissolved in alkali of any strength, yet the higher acids — cresols, etc. — were 
singularly capricious, being liable, while dissolving in a certain volume of alkaline 
solution, to separate out if the volume of solution were increased. 

Mr. AlLiEN said that cresol, the immediate higher homologue of phenol, dis- 
solved readily in a solution of sodium cresylate, so that, if there was sufficient alkali 
to form sodium cresylate, it would stand dilution without separation, while if there 
was an insufficient quantity of alkali, the cresol dissolved in it if it was strong, being 
thrown out of solution on dilution. If sufficient alkali were used, the various tar acids 
would all dissolve, but not with equal facility. It was a case of fractional neutrali- 
zation, the phenol going first, as the stronger acid. But if too much alkali were 
used, probably some of the hydrocarbons would go into solution as well. Creosote 
was very largely employed for the preservation of timber-piles, piers, etc., exposed 
under water, which in the tropics were destroyed very rapidly owing to the action of 
the teredo and other worms. A method was much to bo desired for the determina- 
tion of acridine, which was probably the constituent most objectionable to such 
animal pests. 

Mr. CHArMAN suggested that the use of cork in place of wood in laboratory 
experiments such as those which the author had made would probably lead to more 
conclusive results, owing to the greater readiness with which cork would be penetrated 
by fungoid growths. The difficulties experienced in determining phenols by extraction 
with alkaline solutions were also met with in the analysis of essential oils containing 
phenolic bodies. In the case of clove oil, for instance, the determination of eugenol 
by treatment with caustic potash solution was vitiated owing to the sesquiterpene, 
caryophyllene, being also appreciably soluble in the alkaline liquid. With regard to 
the statement as to the non-occurrence of albuminoids in wood, it was, he thought, a 
very general belief that, but for the presence of those substances in the wood, the 
cellulose would undergo little or no change. 

Mr. Abchbutt said that the author^s experiments confirmed the conclusions 
arrived at by Mr. Boulton, and embodied in a paper .read by him before the Institu- 
tion of Civil Engineers in 1884. Mr. Boulton brought forward a good deal of evidence 
to show that the value of creosote oil for preserving timber lay in the higher and less 
volatile fractions, and especially in the tar bases, much of this evidence being based 
on the experiments of the late Dr. Tidy. That paper led to the abandonment of the 
late Dr. Letheby’s specification, in which the phenol was regarded as the most 
important constituent, and the substitution for it of Dr. Tidy’s specification, in which 
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a certain proportion of less volatile constituents was required, the exact percentage 
of phenol being of less importance. Personally be had found no difficulty in using a 
glass retort over and over again, provided that the distillation was not carried to 
coking. The advantage of using very strong soda was that, when the soda was 
mixed with dilute sulj^uric acid, a supersaturated solution of sodium sulphate was 
produced, in which the phenols became insoluble, so that the whole of the phenols 
wex« thrown out on adding excess of acid. For removing neutral oils and naphtha- 
lene dissolved in the soda, filtration through asbestos had been recommended by 
Dr. Tidy, but he (Mr. Archbutt) had found it simpler to shake the caustic soda 
solution with ether. In estimating the tar bases he had adopted the method of 
distilling a separate portion down to coking and shaking with dilute sulphuric acid. 
The acid liquid is then evaporated to a small Volume, and the bases are thrown up 
by adding pieces of solid stick soda or potash. 

Mr. Hall said that he had a good many times tried the effect of boiling the 
caustic soda solution, comparing the quantities of tar acids obtained with boiled and 
unboiled solution ; but he had never found any notable difference, though it was 
possible that differences might occur in some samples, and therefore he had sug- 
gested the boiling of the solution as a precaution. He had occasionally tried, after 
removing everything possible by means of alkali, what could be obtained by means 
of acid. The effect of second and third extractions with alkali had been tried, but as 
far as his experience went a single treatment with alkali extracted all the phenolic 
substances. With regard to the question of the presence of albuminoids in wood, it 
was very hard to say that anything quite of the nature of an albuminoid existed in 
wood, but the analogy had been pressed strongly that the preservative power of 
creosote was due to the sort of antiseptic action which carbolic acid, for instance, 
had upon a substance like true albumen, namely, coagulation. There was nothing in 
wood exactly equivalent to true albumen, coagulable by phenol It was the starch 
always that was affected. Decay was always quickest in fresh sap wood, where the 
cells contained a good deal of starch. He had been trying to ascertain how far the 
fungi penetrated the treated wood, but could not get the fungus to start into the wood 
except in one case, when it had been saturated with oresol, though where the other 
materials mentioned were present the growth was arrested at the surface. 
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abstraots of papers published in other 

JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

The Influenoe of Certain Aloohols, Acids, and Sugars on the Digestion of 
Proteids by Pepsin and Trypsin. E. Laborde. (Jouni, farm, Chim,^ 1899, x., 
484-488.) — In his comparative experiments on this subject the author digested a 
definite quantity of coagulated egg albumen with acid pepsin or alkaline trypsin in 
the presence of 50 c.o. of a 20 per cent, and 5 per cent, solution of the given alcohol, 
and also as a check with the enzymes in 50 c.c. of water. The flasks were kept at a 
temperature of 40° C. for four hours in the pepsin digestions, and for three hours in 
the trypsin digestions, and at the end of those periods the amount of albumoses and 
peptones in the filtered liquids was determined by precipitating the former with 
ammonium sulphate and estimating the organic nitrogen in the solution before and 
after removal of the albumoses. 

In the experiments with pepsin it was found that isobutyl alcohol, glycerol, and 
malic acid favoured the digestion when present in small quantity, whilst methyl 
alcohol appeared to have a very slight accelerating influence. On the other hand, 
the digestion was markedly retarded by the presence of ethyl and propyl alcohols, 
by lactic and tartaric acids, and by mannitol and glucose. 

In the case of trypsin the activity of the enzyme was accelerated by methyl and 
isobutyl alcohols, by glycerol, and by glucose, and retarded by ethyl and propyl 
alcohols, by lactic, malic, and tartaric acids, and by mannitol. C. A. M. 

The Ratio between Proteids and Pat in Milk. H. Timpe. (Chcm. ZciL^ 
1899, xxiii., 1040.) — In Table I. (p. 158) are given the analytical results obtained on 
examining milk derived from cows of different breeds and different localities, the 
samples being placed in order according to the amount of fat they contain. These 
figures bring to light various relationships between the several constituents in the 
normal secretion which are apt to be overlooked when the milk of only one descrip- 
tion of cattle is tested, since the composition of the liquid produced by each breed is 
too uniform to show these ratios distinctly. Calculated per 100 parts of total solids, 
it will be seen that the sugar varies inversely with the fat, so that within certain 
limits the proportion of sugar plus fat is constant. The ash (calculated on the solids) 
also decreases as the fat rises, so that, with five exceptions, the value sugar divided by 
ash is always between 6*04 and 6*84. On the other hand, the amount of proteids 
(calculated on the solids) is remarkably uniform : the largest difference among the fats 
is 27*43 per cent. ; among the sugars, 22*92 per cent. ; but among the proteids it is 
only 2*88 per cent., and even the ash varies within wider limits. Therefore per 100 
parts of total solids the amount of fat, sugar, and ash together is essentially constant. 
This fall in sugar and ash as the fat rises, when calculated on the solids, finds a simple 
explanation if the two former ingredients remain practically the same, however the fat 
varies, when the calculation is made upon the original milk. The table shows signs 
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of this ; the fat in No. 21 is 520 per cent, of that in No. 1 ; the greatest increase in 
snga^ is only 18 per cent., and that in ash 26 per cent, of their lowest proportions 
resj^ctively. In contradistinction to the fat, therefore, it may be said that the 
amount of sugar and ash in milk is roughly constant. 

Matters are different in the case of the proteids. If these were constant in 
amount in the milk itself, they should fall, like the sugar and ash, as the fat rises 
when calculated on the solids. It appears, however, that they are remarkably con- 
stant in the total solids ; therefore they must increase (calculated on the milk), 
though on a far smaller ratio, with increases in the fat. Although there is no ratio 
between the percentage of proteid and of fat in the milks, there is a distinct ratio 
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between their several variations ; for it will be observed that when the latter rises 
5*36 per cent., the former rise 1*89 per cent., which is roughly 3:1; and this ratio 
obtains not only between the extreme samples, but also practically throughout them 
all. It is evident, therefore, that the ratio may be expressed by the formula 
+ where P is proteid, F fat, and a and b two constants. From Table 1. a is 
shown to equal 2, h to equal 0*35 ; and the formula thus becomes : 

P = 2 + 0-35F. 

The figures in column 8 record the amount of proteid calculated from the fat by this 
formula, and column 9 gives the differences between the theoretical and analytical 
results. The coincidence is brought out more clearly in the accompanying diagram, 
where the thick line marks the theoretical value of P. The maximum difference is 
=b0*12 per cent. ; only in three oases does it exceed ±0 08 per cent. 

It may also be imagined that the proteids are divisible into two classes, a and )3. 
The /^-proteid perhaps is formed from the same original substance which yields the 
fat, and the ratio ^-proteid : fat equals 0*35 : 1. The a-proteid is produced indepen- 
dently of the fat, and is present constantly in the proportion of 2 per cent. Thus, it 
may be said generally that ash, sugar, and a-proteid are approximately constant in 
normal milk ; /3-proteid and fat vary in the ratio mentioned. 

These observations apply only to the milk of healthy cows fed with normal food ; 
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iilzim and exceptional feeding lead to different tesnlts. In Table II. (p. 159) are 
eolleoted yarious more or lees abnormal milks. Nos. 1 to 3 are from stall-fed oattte ; 
Nos. 4 to 8 from experimentally-fed cows ; No. 9 is not described ; Nos. 10 to 12. 
represent the milk of a cow suffering from foot-and-mouth disease ; No. 13 onwards 
record the history of a Simmenthal cow ill, and recovering, from a severe attack of 
gastric catarrh (*' Magenkatarrh ”). [The ash figures are omitted ; they appear un- 
affected except in Nos. 10 to 12, where they stand at 1*01, 0*88, and 0*90 per cent, 
respectively.] With the exception of No. 9, special feeding has caused the amount of 
proteids to be less than the theoretical — that is to say, has produced an excess of fat, 
which is the more noticeable seeing that the fat and one portion of the proteids have 
a common origin. This increase of fat must therefore be regarded as abnormal, if not 
pathological — a view which is strengthened by the phenomena of foot-and-mouth 
disease and gastric catarrh in its acute stages (Nos. 10 to 16). The sudden change 
from a deficiency to an excess of proteids on the fourth day of the latter ailment may 
be explained by the complete alteration in character of the milk during disease, which 
causes the ordinary ratios to be no longer valid ; by November 6, when the catarrh 
had disappeared and only the animal's body-weight was still reduced, the secretion 
may be said to have become normal again. It should be noticed that, with five 
exceptions, even when the cows were ill, the amount of sugar remained within its 
proper limits of 4*4 to 5 per cent. This matter is of great importance in the valuation 
of milk samples. 

To show that the ratio of fat to proteids is a constant, and is affected only by 
disease or by sudden changes in the conditions of life, but not by the influence of the 
food itself, some experiments made by Landbeck may be quoted. Three cows were 
fed specially during four periods of twenty days with a diet rich in proteid and fat. 
The proportions of the latter in the food were higher during the second period than 
during the first, higher during the third than during the second ; during the fourth 
they were the same as at first. Each period was divided into a preliminary and 
a second stage of ten days each (the food being the same in both stages of the same 
period). One of the cows remained practically constant in weight throughout the 
whole experiment, having so good a constitution as not to be deranged by the sudden 
alterations in diet. The analyses of its milk were as follows : 

Proteids. 


Penod I., first stage . . . 


Fat. 

... 4-20 

F ound . 

3*13 

Culciiliitud. 

3-47 

Difference. 

-0-34 

second stage 


... 4*10 

3*40 

3-44 

-004 

Period II., first stage . . . 


... 4*29 

3-33 

3-50 

-0-17 

second stage 


... 4*15 

3*44 

3-45 

-001 

Period IIL, first stage . . . 


... 4*52 

3-49 

3-58 

-009 

second stage 


... 4*29 

3*51 

3-50 

-0-01 

Period IV., first stage ... 


... 4*35 

3*43 

3-52 

-009 

second stage 

... 

... 4*32 

3*45 

3-61 

-0-06 


It will be evident that it was the sudden changes in food, and not the food itself, 
which affected the ratios, for otherwise the differences " which rose at each alteration 
would have remained of the same dimensions during the second stage of each period. 
The other two cows gained in body weight during the investigation, and their milk 
was constantly abnormal. 
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Inasmuch as commercial milk is always a mixed product derived from a large 
number of cows, the disturbing influence on the ratio of proteids to fat which is 
produced by the stall-feeding of a few individuals is practically eliminated ; and it 
may be said that the difference (D) between the proteids obtained by analysis and by 
calculation (calculated amount deducted from that recovered by analysis) in such 
mixed milk will scarcely ever exceed ±0*06 per cent. The factor thus becomes of 
great value in judging the quality of ordinary milk samples ; and the effect of the 
various methods of sophistication may consequently be studied. 

Bevwval of Cream , — If cream has been removed from a milk, D becomes positive, 
while sugar and ash remain normal. When, for example, milk No. 11, Table I., was 
skimmed till it contained only 3*02 per cent, of fat, it gave on analysis 11*74 per cent, 
of total solids, 4*63 per cent, of sugar, 0*74 per cent, of ash, and 3*35 per cent, of 
proteids. The theoretical proteids were 3*01 per cent., therefore D equalled +0*34. 
From the amount of proteids found, the original proportion of fat (or the degree of 

fat removal) could be calculated by the formula F=: ^ ^ , and gave 3*85 per cent. — 

u*oo 

an error of 0*13 per cent. 

Addition of Water , — When the proportion of fat falls through natural causes, 
the /J-proteids are reduced correspondingly, while the a-proteids remain unaltered ; 
but if water is added, all the constants are lowered, and their ratios one to another 
are the same as in whole milk. Addition of water thus causes D to be negative. 
A negative D, however, by itself does not prove addition of water; it is necessary to 
consider the proportion of sugar and ash. By adding fat to a skimmed milk, a 
negative D is produced, the fat and sugar remaining normal ; dilution with water 
would diminish the percentage of the latter bodies as well. On mixing 100 c.c. of 
milk No. 11 with 20 c.c. of water, the following figures were obtained : 10*37 per cent, 
of total solids, 3*13 per cent, of fat, 3*84 per cent, of sugar, 0*63 per cent, of ash, 
2*77 per cent, of proteids by analysis, 3*10 per cent, by calculation, D being accord- 
ingly -0*33. By using the formula the amount of added water could be 

r-0*35F 

deduced, and gave 19-7 c.c. 

Bcmoval of Cream and Addition of Water , — Detection of this method of 
sophistication is more difficult, but in the majority of cases it can be effected with 
certainty. As the former process yields a positive D and the latter a negative one, 
if the exact amount of water is added which compensates for the removal of fat, 
D remains at its proper value ; but as the quantity of fat removed cannot be ascer- 
tained except by analysis, it is impossible for a milk-dealor to know how much water 
to add, and probably D will be either too high or too low. If, however, the two 
processes were carried out successfully, so that D gave no sign, the deficiency in ash 
and sugar would be apparent. Only if the degree of dilution were so small that the 
percentage of sugar remained above the minimum would detection be impossible; 
but if the analytical results are recalculated to a basis of an average sugar- content, 
the figures for fat and proteids so obtained will show the removal of cream« For 
example, Milk No. 11 was skimmed and mixed with one-sixth its volume of water. 
On analysis it showed 10*36 per cent, of total solids, 2-93 per cent, of fat, 3’93 per 
cent, of sugar, 0*64 per cent, of ash, 2*86 per cent, of proteids (found), 3*03 per cent. 
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by calculation. D was equal to - 017, for too much water had been used, the presence 
of which was also indicated by the lowness of the sugar. Eecaloulating to a basis of 
4*7 per cent, of sugar, the fat was 8*50 per cent., and the proteids 3*42 per cent. 
Calculating the proteids from the 8*60 per cent, of fat gave 3*23 per cent., D being 
+ 0*19. This proved the removal of cream. By the formulas given above, the added 
water was represented to be 19*6 (instead of 16*7) c.c., and the original proportion of 
fat to be 4*05 (instead of 3*72) per cent. Therefore the falsification can not only be 
detected, but even estimated with some degree of accuracy — at any rate, more safely 
and conveniently than by an appeal to the cow. ** 

In practice the following cases have to be considered : (1) Sugar and ash normal. 
If D is less than rb0*06, manipulation cannot be detected. If D exceeds +0*06, 


cream has been removed, the original amount of fat being 


P~2 

0-35* 


If D exceeds - 0*06, 


the milk has been loaded with cream. (2) Sugar and ash at or below the minimum. 
The amounts of fat and proteids are recalculated to the normal basis of 4*7 per cent, 
of sugar, in order to yield their respective proportions before addition of water. If 
then the recalculated D is approximately correct, only water has been added ; if D 
is positive, cream has been removed as well, and the magnitude of the sophistication 
can be ascertained as above. 

[Judged solely on these rules, the average normal morning milk quoted by 
Eichmond (Analyst, 1899, xxiv., 199) would appear as though it had been partly 
skimmed, for it gives D= +0*226; the evening milk gives + 0*025, and accord- 
ingly would be regarded as genuine. Even if the morning and evening figures are 
combined, D = + 0*125, and the mixed milk would be regarded as skimmed. — Abs.] 


Table I. — Normal Milks. 


i 



CD 

. 

*3 

1 

Protuids. 1 

1 

« 1 

^ i 

Ptr luo ].arts of Total SolidH. 

Deacriptiun of Cow. 



ifi 

’I 

1 ! 
1 


S ' 

o 

•1' 

lU 

to 

» 


b 

to 

CC 

.a 

< 

If 

1 

Friesland ... 

... 

8-45 

1-03 

4*41 

O'C);') 

2-37 

2-36 

+ 0-01 

6*81 

12*19 

52-19 

7*63» 

•27-07 

2 

,, 


10-60 

2-28 

4 -75 

0-76 

2-81 

2-80 

-i0*01 

6*2.5 

21-51 

4-1-81 

7*17 

•26*51 

3 

,, 


11-00 

2-51 

4-96 

0-77 

276 

2-88 

-0-12 

6*44 

22-82 

45*09 

7*00 

25*09 

4 

Unknown ... 


11-42 

2-75 

4-99 

0-76 

2 'J>2 

2-96 

-0-01 

6 -.54 

24*06 

•16*66 

G’(57 

25-60 


Friesland . . . 


11-04 

2-84 

4-61 

071 

2-88 

‘2*99 

-0-11 

6*49 

25-72 

41*75 

6-43 

26-08 

6 

Holland ... 


11-06 

2*98 

4-i:; 

0-62 

3-03 

3 04 

- 0-01 

7*11 

26*92 

10*07 

5-63 

27-40 

7 

Friesland ... 


11-40 

3-03 

4*53 

0 75 

3 09 

3-06 

4 0-03 

6-0-1 

26-58 

39*73 

6-58 

27*10 

8 

‘ ‘ Deutsche 
kuh” ... 

Land- 

11-70 

3-07 

4 -78 

0-64 

a -20 

3*08 

4-0*12 

7-42 

26 -*28 

40-S7 

5-51 

27*36 

9 

‘‘Angler” ... 


11-52 

3-12 

4-69 

0-69 

3*02 

3-09 

-0-07 

1 6-79 

27-08 

40*71 

5*90 

26*22 

10 

Mixwl Milk 

... 

11*98 1 

3*44 

|4-71 

0-66 

3-17 

3*20 

-0-03 1 

7*13 

28-72 

39*32 

i 5*50 

26*46 

11 

Harz 

... 

12-44 

3*72 

4-63 

0-74 

3*35 

3-30 

4-0-05 i 

i 6-26 

29*91 

37*21 1 

5-95 I 

I 26*93 

12 

Wcsterwald 

... 

12-35 

3*77 ! 

! 4-49 ! 

0-78 

3*31 

3-32 ! 

- 0-01 1 

1 5-76 

30*53 

36-36 

1 6*31 

•26*80 

13 


13-19 

4*02 

4-98 

0-77 

3*40 

3*41 

-0-01 1 

1 6-46 

30*48 

37*76 

i 5-84 : 

! 25-78 

14 

Harz 

...1 

13-00 

4*25 

4-52 

073 

3*50 

3-49 

+ 0-01 ! 

1 6 -‘23 

32*71 

1 31-77 

5*58 1 

1 ‘26-95 

15 

Fi’ciburg 


13*46 

4*44 

4*68 

0-70 

3-63 

3*55 

+ 0-08 

1 6*68 

33-00 1 

! 34-78 

5*21 

! 26-98 

16 

Westerwald 


13-90 

1 4*67 

4*88 

0-78 

3*62 

3*63 

-0*01 

6*25 

33*60 i 

35*11 

5-61 

1 *26*04 

17 

Freiburg 


14*06 

5*00 

4-59 

0*76 1 

3*71 

3*75 

-0-04 

6-00 

35*56 1 

32*65 1 

5*43 

26-39 

18 

Guernsey ... 


14*71 

5*13 

5*00 

0*69 ’ 

3*83 

3*80 

+ 0*03 

7-23 

34*88 ' 

34*00 

4*70 

26-01 

19 



14-59 

5*44 

4*60 

0*72 i 

3*83 

3*90 

-0*07 

6-40 

37*29 

31*53 1 

4-94 

26*25 

20 

; Jersey 

•••! 

14-90 1 

6*52 

4*68 

0*69 

4*01 

3*93 

+ 0*08 

6-82 

37*05 

31-41 

4*60 

26*91 

21 

) » 


16-13 

6*39 

4*72 

0*76 

4*26 

4*24 

+ 0*02 

6*21 

39*62 

29*27 

4*71 

26-40 
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Table II. — Abnobmal Milks. 


No. Description. 


j Stall-fed... 


Experimental feeding 


Foot and Mouth Disease 


n 

n 


Oct. 31. 


Nov. 1. 
Nov. 2. 
Nov. 3. 
Nov. 4. 


ff tt 

»» »» 


Cow suffering froi 
gastric catarrh 


ff 




Nov. 5. 


Nov. n. 
Nov. 7. 
Nov. 8. 


Nov. 9. 
NoV. 10. 
Nov. 11. 
Nov. 14. 

I Nov. 18. 

i If 


1 

Total ! 
Solida. ; 

! 

Fat. 

Sugar. 

Proteids. i 



Differ- 

ence. 

Found. 

t 

Calcu- 

lated. 

11-63 

3-62 

4-28 ' 

' 3-04 

3-27 

-0-23 

12-06 1 

3-71 

4-69 

2-98 

3-30 

-0-32 

12-15 

3-88 

4-52 I 

3-10 

3-36 

-0-26 

11-66 

3-30 

4-66 

3-03 

3-16 

-0-13 

11-91 

3-73 

4-68 

2-89 

I 3-31 

-0-42 

12-41 

4-10 

4-36 

3-19 

i 3-44 

-0-25 

13-46 

•4-50 

5-11 

3-04 

j 3-58 

-0-54 

16-69 

6-30 

4-80 

3-86 

1 4-21 

-0-35 

11-75 

2-96 

4-15 

3-90 

! 3-04 

+0-86 

17-77 

8-76 

5-35 

1 2-65 

1 5-07 

-2-42 

19-81 

9-18 

7-06 

2-70 

1 5-21 

-2-51 

20-61 

10-00 

6-90 

2-81 

j 5-50 

-2-69 

15-32 

7-29 

3-80 

3-56 

1 4-55 

-0-99 

13-71 

5-20 

4-16 

3-29 

3-82 

-0-63 

1260 

1 4-05 

4-61 

1 2-23 

i 3-42 

-0-19 

13-08 

j 4-45 

4-52 

3-36 

' 3-56 

-0-20 

12-11 

! 3-41 

4-68 

3-36 

i 3-19 

+ 0-15 

12-57 1 

! 3-87 

4-43 

3-55 

8-36 

+ 0-19 

12-46 1 

3-15 

4-75 

3-82 

3-10 

+ 0-72 

12-50 ; 

3-64 

4-54 

3-68 

3-27 

+ 0-31 

12-82 1 

3-65 

4-79 ; 

3-65 

3-28 

+ 0-37 

12-86 i 

3-92 

4-58 ! 

3-58 1 

3-37 

+ 0-21 

12-34 ! 

3-29 

4-64 

3-62 

3-15 

+ 0-47 

12-33 ! 

3-72 

4-37 1 

3-51 

3-30 

+ 0-21 

12-22 1 

3-52 

4-54 1 

1 3-46 

3-23 

+0-23 

12-22 I 

3-88 

4-30 i 

3-33 

3-36 

-0-03 

12-78 i 

4-15 

4-66 

; 3-20 

3-45 

-0-25 

12-78 i 

3-95 

4-86 

3-30 

I 3-38 

-0-08 

12-61 ! 

! 3-69 

4-96 

3-24 

j 3-29 

-0-05 

12-29 

3-47 

4-85 

1 3-30 

1 3-22 

+ 0-08 

12-42 

3-69 

4-73 

3-34 

' 3-29 

+ 0-05 

12-62 

3-73 

4-80 

3-33 

1 3-31 

+ 0-02 

12-53 

3-80 

4-75 

3-19 

i 3-33 

-0-13 

12-50 1 

4-18 

4-45 

3-19 

1 8-46 

-0-27 

1244 

3-72 

4-63 

3-35 

3-30 

+ 0-06 

12-96 

4-09 

4-78 

3-46 

! 3-43 

+ 0-03 

12-72 

3-60 

4-96 

3-49 

3-26 

+ 0-23 

12-98 

3-76 

5-06 

3-47 

3-32 

+ 0-15 

12-04 

3-20 

4-64 

3-48 

3-12 

+0-36 

12-15 

3-28 

4-79 

1 

3-42 

3-15 

1 

+0-27 


F. H. L. 
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lodometrio Determination of Small Quantities of Carbon Monoxide. 
L. P. Kinniout and G. K. Sanford. {Joum, Amer, Ch&rtu Soc,, voL xxii., pp. 14-18.) 
— The apparatus used is a modification of that employed by Nicloux. Twenty-five 
grammes of purified iodine pentoxide are placed in a small U-tube, supported in an 
oil-bath at 150** 0., and connected to a Wolff blood-absorption tube containing 
0*5 gramme of potassium iodide in 6 c.c. of water. The air to be examined is freed 
from unsaturated hydrocarbons, hydrogen sulphide, sulphur dioxide, and similar 
reducing gases by passing it through U-tubes containing sulphuric acid and solid 
caustic potash respectively, and is then passed through the iodine pentoxide tube, 
the liberated iodine being retained in the Wolff tube and estimated by N sodium 
thiosulphate. The rate of flow of the air-current is regulated by dry mercury to about 
J litre per hour. The method will detect as little as 0*0025 per^ cent, by volume of 
carbonmonoxide in air. C. S. 


The Separation of Formic, Acetic, Propionic, and Butyric Acids by Haber- 
laud’s Method. J. Sohiitz. (Zeit. anal. Oicju., 1900, xxxix., 17, 18.) — The method 
of separation proposed by Haberland {Zeit. anal. C/tem., 1899, 217) consisted in 
liberating the acids by means of phosphoric acid, distilling them in a curreiff of steam, 
and evaporating the distillate to dryness with an excess of lead oxide. The basic 
lead propionate, being insoluble in water, was removed ; the filtrate, after removal 
of the lead, was evaporated to dryness with zinc oxide and the zinc acetate, and 
butyrate separated from the zinc formate in virtue of their different solubilities in 
alcohol. 

In examining this method, the author has made experiments with the three acids 
separately by evaporating on the water-bath titrated amounts with an excess of zinc 
oxide and a small quantity of zinc sulphate, liberating and distilling the acids from 
the residue, and again titrating. 

The loss increased with the molecular weight of the acids, and amounted to 
10*5 per cent, with the formic acid, 73*9 per cent, with the acetic acid, and 82*3 per 
cent, with the butyric acid. 

Similar, though somewhat more favourable, results were obtained in the case of 
the lead salts of those acids, and the author therefore concludes that these bases are 
not suitable for the estimation of these acids by the method described by Haberland. 

C. A. M. 

The Composition of Geranium Oils of Different Origin. Joanoard and 
Satie. {ljulL Soc. Chim., 1900, xxiii., 37-39.) — The samples examined by the authors 
were selected from oils distilled in 1898 and 1899, and were known to be pure. 

A direct determination of the esters by the ordinary method gave the following 
results, calculated as Ci.2Hjjq 02 : Cannes oil, 19*11 ; Spanish oil, 23*03 ; Corsican 
oil, 21*07 ; African oil, 2303 ; Bourbon oU, 25*95 ; and Indian oil, 15*05 per cent. — 
figures in substantial agreement with those of Charabot, Dupont, and Pillet 
(c/. Analyst, xxii., 193). 
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Taking into account the fact that geranium oil invariably contains free acids, 
the authors determined the degree of acidity in the following manner: Three grammes 
of ihe oil were mixed with 10 o.c. of 96 per cent, alcohol and 10 c.c. of semi^normal 
potassium hydroxide solution. After two minutes the oil was precipitated by the 
addition of water, and the excess of alkali titrated with standard sulphuric acid. 

It is essential not to prolong the contact of the alkali with the oil beyond the 
two minutes, since otherwise a partial saponification takes place. Under the con- 
ditions given above the author considers that there is hardly any saponification, and 
that the figure obtained in milligrammes of potassium hydroxide per gramme o 
oil is equal, or but slightly higher than that corresponding to the free acids actually 
present. 

In the case of a sample of African geranium oil the results thus obtained were : 
After two minutes, 42*93; after five minutes, 43*06; ten minutes, 43*B6; twenty 
minutes, 45*73; forty minutes, 48*63; one hour, 49*35; two hours, 49*93; and by 
hot saponification, 65*80 milligrammes. 

By this method of cold saponification the authors have found that geranium 
oil becomes oxidised on contact with the air. Thus, a sample of Bourbon oil with a 
cold saponification value of 56*00 gave a value of 66*73 after being left for two 
months in a partially filled fiask. On the other hand, a Cannes oil became oxidised 
much less readily, the figures only varying in a year from 26*6 to 29*66, 

In the subjoined table of the characteristics of the different varieties of geranium 
oil the esters were calculated as (allowance being made for the free acids) 

and the alcohols as 


Oil of 

DeiiHity at 

Rotiitory J ’<>\v<*r 
at 15“ 0. 

Sa]>oniticatioii Value. 

Kster$, 

Alcohols, 


l.V C. 

in 100 imu. tiiln*. 

Hot. 

Hold. 

per Cent. 

per Cent. 

Cannes 

.. 0*8972 

- 9*40 

54-60 

26-()0 

9*80 

61-31 

Spanish 

.. 0*9073 

-7*30 

65-80 

43-40 

7*84 

66-23 

Corsican 

.. 0*9012 

- 8*00 

60-20 

40-13 

7*00 

68-55 

African 

.. 0*9006 

- 8*06 

65-80 

42-93 

8*08 

63-19 

Bourbon 

.. 0*8905 

-8*20 

74-00 

56-00 

G*G5 

71-28 

Indian 

.. 0*8960 

-0*48 

43-00 

9-60 

11*30 

84-62 


The solubility of the different oils in dilute alcohol was practically the same, 
1 volume of oil dissolving in 0*9 to 1 volume of 80 per cent, alcohol, or in 2 to 
2*3 volumes of 70 per cent, alcohol at 15“ C. 

The authors consider that it may be possible to base a method of distinguishing 
between oils from different sources on the fact that those containing much free acid 
undergo oxidation more rapidly than oils containing a smaller amount, such as 
palmarosa oil (Cannes oil). C. A. M. 


Detection of lonono in Violet-scented Preparations ; and Separation of the 
Two Varieties thereof. B. Schmidt. {Zeits, angew. Ch^m,^ 1900, 189.) — If the 
original substance is an alcoholic solution, it is poured into twenty times its volume 
of water, and extracted twice with ten volumes of ether ; the ether is washed two or 
three times with water, filtered through a double paper, and distilled off. If the 
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Mbatanee is a solid, it may be thoronghly distilled in a current of superheated steam 
as long as any volatile matter passes over, extracting the distillate with ether. 
Pomades may be treated with warm 80 per cent, alcohol two or three times, 
separating the fat by solidification, then distilling the alcoholic extract (after removal 
of the solvent) as before. The crude material thus obtained is ready for quantitative 
analysis, or it can be purified for qualitative purposes only by a distillation at a 
pressure of 12 millimetres, collecting the liquid which comes over between 126* and 
135* C. 

Melting-point Determination , — 0*5 gramme of the oil is mixed with a cold solution 
of 0*5 gramme of parabromophenylhydrazine in 2-5 grammes of glacial acetic acid. 
According to the amount of ionone present, the mass either solidifies directly, after 
an hour or two, or after the addition of a drop of water ; the crystals are dried on 
a porous tile. The melting-point of the parabromophenylhydrazone of crude ^-ionone 
lies between 110* and 115® ; the presence of a-ionone may raise the observed tempera- 
ture to 140*. By repeated recrystallization from hot alcohol or light petroleum the 
a-ionone derivative may be isolated, and will give the proper melting-point of 142* 
to 143*. Contamination of the ionones with other ketones or aldehydes will either 
greatly lower the melting-point, or prevent the formation of crystals. 

Separation of the Ketones from other Substances {Von Baeyer's Pi'ocess). — Fifty 
grammes of the oil are agitated mechanically for ten hours with 83 grammes of 
jp-hydrazobenzene sodium sulphonate dissolved in 500 c.c. of water, and 2 grammes 
of strong sulphuric acid diluted with 50 c.c. of water. The mass is made alkaline 
with 3 grammes of anhydrous sodium carbonate, and mixed with enough ammonium 
sulphate (200 or 250 grammes) to cause the liquid to separate into three layers when 
treated with ether. The whole is extracted twenty times with ether, and the two 
aqueous layers are distilled with 150 grammes of phthalic anhydride in steam, taking 
up the volatile oil in ether. The solvent is boiled off under reduced pressure, and 
the residue is fractioned at 12 millimetres pressure, retaining the distillate between 
125* and 135*, which contains the ionone. This process is not quantitative. 

Separation and Identification of a- and ^-Ionone. — This method is the one described 
in Ger. Pat,, 106, 512 [cf Eng, Pat,, 1944, 1899 ; J, Soc, Ghem, Ind,, 1900, 69 — Abb.]. 
If only a qualitative identification of the two ketones be desired, the operation may 
be conducted on the crude oil recovered as above ; but if a quantitative separation be 
necessary, the product of Von Baeyer's process must be used. Seventy-five grammes 
of commercial bisulphite solution are warmed on the water-bath, neutralized with 
10 per cent, soda solution (about 25 grammes), and acidified again with 10 or 
12 grammes of bisulphite. This mixture is boiled under an inverted condenser with 
15 grammes of alcohol and 25 grammes of ionone for ten to twenty-five hours, 
according to the purity of the ketone, until a small sample of the liquid gives only 
a faint turbidity with water. It is then diluted with 2 volumes of water, the 
undissolved ionone extracted by three agitations with ether, and the aqueous portion 
distilled in a current of steam as long as oily drops pass over, and until the contents 
of the retort begin to froth. The /3-ionone in the distillate is collected with ether ; to 
the retort are added 30 grammes of sodium hydroxide, and the a-ionone recovered by 
distillation as before. To identify the a-ionone, its parabromophenylhydrazone is 
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prepared, which melts before parihcation at 138"* to 140*", after recrystallization from 
hot alcohol at 143'’ or, if heated fast, sometimes at 145". G. It crystallizes from 
petroleum in hexagonal plates, from alcohol in rhomboids. The /?>ionone is identified 
by means of its semicarbazone, which, from alcohol, gives firm white crystals, 
becoming yellowish in air, and melting at 148". The compound is readily broken up 
by warming with dilute hydrochloric acid, and the jS-ionone may be converted into 
its 'parabromophenylhydrazone, which crystallizes in large rhombs from alcohol, 
and melts at 118" C. 

If the mixed ketones consist mainly of ^-ionone, as will be shown by the first 
melting-point test coming out between 110" and 116", a qualitative separation may 
be effected more rapidly as follows : 10 grammes of the original oil fraction are mixed 
with a solution of 7 grammes of semicarbazide hydrochloride and 10 grammes of 
sodium acetate in 40 c.c. of water, and sufficient alcohol to insure dissolution ; and 
the whole is allowed to rest twelve or fifteen hours. It is then precipitated with 
water, the semicarbazone collected, washed with water, and dissolved in about 
50 grammes of spirit. After a time the bulk of the pAonone derivative crystallizes 
out, and much of the remainder can be recovered by stirring with a rod, starting the 
crystallization again with a crystal from the first yield. This ^-ionone-semicarbazone 
is filtered off, washed with weak alcohol, and recrystallized ; it melts at 148" C. 
The alcoholic mother liquors containing the a-ionone are warmed for two minutes on 
the water-bath with a little dilute sulphuric acid, poured into water, and the oil 
collected by means of ether. From this the parabromophenylhydrazone of a-ionone 
may be prepared, and recognised by its appearance. F. H. L. 


Volumetric Estimation of Tannin. L. Speoht and F. Lorenz. (Chem, Zeit., 
1900, xxiv., 170.) — This process depends on the precipitation of saf ranine as a tannin- 
antimony lake, using an excess of dye, and determining that excess by titration with 
a standardized hydrosulphite. The reagent is prepared by suspending 50 grammes of 
zinc dust in 100 c.c. of water, and adding, at a temperature not exceeding 36" C., 
600 c.c. of a 20" Beaum<^^ solution of ammonium bisulphite previously neutralized 
with ammonia. When the precipitate has settled, 75 c.c. of the clear supernatant 
liquor are diluted to 2 litres, and the solution is again clarified by subsidence. To 
standardize the hydrosulphite, it is titrated against (1) a weak aqueous solution of 
safranine ** T extra,” of the badische Anilin Fabrik, twice recrystallized from alcohol, 
and (2) against the same volume of water just tinted pink with the dye solution. 
From the figures so obtained are calculated the value of the hydrosulphite in terms of 
siiifranine, and the amount of reagent destroyed by the oxygen dissolved in the water. 
To carry out the analysis, about 0*16 gramme of tannin, 0*2 gramme of tartar emetic, 
and 0*33 gramme of safranine are dissolved separately, mixed together, diluted to 
2 litres, and allowed to stand for five or six hours, with occasional agitation. A portion 
of the clear liquid is finally titrated with the hydrosulphite till the colour disappears. 
Deducting from the volume of reagent used the quantity decomposed by the oxygen 
dissolved in the water, the remainder indicates the amount of safranine unprecipi toted; 
and thus the weight of dye in the lake, or the value of the tannin, may b^ deduced* 
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In carder to express the latter in figures, parallel experiments with a pure tanmn, or 
wifli a tannin of known degree of purity, must be oonduoted simultaneously. The 
titration should be done in a beaker under a layer of oil, the jet of the burette 
entering the aqueous liquid ; and the hydrosulphite should be stored in a reservoir, 
connecfced as usual to the base of the burette, and also covered with oil. The reagent 
thus retains its strength practically unchanged for twelve hours. All the water 
employed should be thoroughly boiled. When using pure tannin as the standard, 
the substance should be air-dried merely, the proportion of moisture in it being 
determined in a separate portion. F. H. L. 


Estimation of Uric Acid by Precipitation as Ammonium Urate. B. Wbmer. 
{Zeits. physioL Chem,, xxix., 70; through Zeits. angeir, Chem., 1900, 141.) — This 
process depends on Fischer’s statement (Ber., 1899, xxxii., 3266) that uric acid can 
be heated with dilute caustic soda without losing ammonia. 150 c.c. of urine are 
warmed to 40’ or 45’ C., and 30 grammes of ammonium chloride are dissolved in 
it. After standing for about an hour the precipitated ammonium urate is filtered off 
and washed with a 10 per cent, solution of ammonium sulphate till it no longer gives 
a chlorine reaction. The residue is dissolved in hot 1 or 2 per cent, caustic soda, 
and the paper is washed with hot water. The filtrate is then heated on the water- 
bath until all free ammonia has disappeared, and finally kjeldahlcd with 15 c.c. of 
strong sulphuric acid and a little copper sulphate. One c.c. of decinormal sulphuric 
acid corresponds to 0-0042 gramme of uric acid. 

It seems improbable that other substances should be thrown down from the 
urine by this treatment. Small amounts of albumin are without effect ; larger 
quantities are objectionable. Urines containing urate or phosphate deposits can be 
used directly. F. H. Li. 


INORGANIC ANALYSIS. 

Iioad Assay. J. Flath. (Chem. Zeit., 1900, xxiv,, 263.) — The author states 
that the process of determining lead in ores, residues, etc., by reduction under fluxes 
in a wrought-iron crucible is more accurate than is often imagined. He quotes results 
obtained with fourteen products found to contain by wet analysis from 1*25 to 76-15 
per cent, of lead, which show a maximum deficiency of 1*48 (mean ~ 0*79) per cent, in 
the yield calculated on the samples when treated by the fusion method. The best 
composition of the flux either for an acid or a basic material is sodium carbonate, 
70 parts; borax, 28 parts*; and potassium bitartrate, 2 parts; but the proportions 
need not be maintained exactly. F. H. L. 

Determination of Thallium as Normal or Aoid Sulphate. P. E. Browning. 
{Zeits. anorg, Chem,, 1900, xxiii., 155.) — Thallium can be determined as acid sulphate 
by heating its chloride with sulphuric acid to a temperature between 220’ and 240" C., 
or as normal sulphate by igniting it similarly at a dull-red heat. Both processes are 
perfectly satisfactcwy. P. H. L. 
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The Rapid Xraluation of Metallic Ttmgaten Powders. F. Ibbbtson and 
S. Brearley. {Chemical Nems^ vol. Ixxx., pp, 5J94, 296.) — The following ^method ia 
more rapid than the usual one, and gives aa near an approximation to the truth : 

Three grammes of the substance are weighed in a tared platinum dish, then 
ignited to tungsten trioxide and weighed (A). After treating the mass with hydrogen 
fluoride it is re- weighed (B), the loss indicating silica. To the residue is added water 
and pure sodium hydroxide, and the whole is diluted to 200 to 300 c.c., boiled, filtered 
through paper pulp, ignited, and weighed (C), then treated with a little hydrochloric 
acid, diluted, filtered, and the precipitated trioxide ignited, and weighed (D). 

B ~ tungsten trioxide and its iron and manganese compounds, which in turn are 
represented by C - D ; therefore B - C + D = the amount of tungsten trioxide. 

The residue D and the filtrate from the sodium hydroxide treatment contain the 
whole of the tungsten, which may be estimated direct if required ; and the filtrate 
obtained previous to the final weighing (D) contains the iron and manganese. 

Sulphur, if not removed during the hydrochloric acid treatment or in roasting, 
makes the results too high. It should not, however, be present in tungsten powders 
used for steel-making. 

Carbon may be estimated by roasting in a current of oxygen, or by combustion 
with lead oxide. C. S. 

The Action of Ammonia upon Magnesium Salta W. Schieber. (Oesterr, 
Chevi, Zeit., 1900, iii., 83.) — According to the text-books, magnesium salts are not 
quantitatively precipitated by ammonia, while if sufficient ammonium salts are 
present no precipitate is formed at all. These phenomena are explained by the pro- 
duction of a double compound of the typical formula (MgCl 4 )(NH 4 ) 2 , which is not 
decomposed by ammonium hydroxide. It is noticeable that the authorities say 
nothing about the influence of temperature; these statements refer only to cold 
solutions ; in hot liquids, even in presence of 4 molecules of an ammonium salt per 
1 molecule of magnesium, sufficient ammonia will cause a turbidity, if not a precipitate. 
The matter is important in water analysis, where alumina is thrown down by boiling 
with ammonia, for the deposit may also contain magnesia, which is scarcely capable 
of re-solution under the working conditions. From a special series of experiments 
the author finds that to insure all magnesium remaining in solution in such separa- 
tion it is necessary to have an excess of ammonium chloride, and to use as little 
ammonia as possible. Employing normal solutions of magnesium sulphate, ammonia, 
and ammonium chloride, the following ratios show the maximum proportion of 
ammonia and the minimum proportion of ammonium chloride which will allow the 
mixtures to be raised safely to the boiling-point : 

MgS04 NH. XH4CI 

1 2 1 

1 10 2 

F. H, L. 


Composition of Ammonium Magnesium Arsenate. M. Austin. {ZeiU. anorg, 
Ohem*i 1900, xxiii., 146.)— This precipitate will be obtained of theoretical oompo- 
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Mtion provided a faintly acid solution of arsenio acid, free from ammonium salts, is 
treated with 80 o.o. of ammon.iacal magnesia mixture more than is necessary to throw 
down the arsenio, the total volume of liquid not being allowed to exceed 200 c.c. 
If the precipitate is filtered off and washed with 26 ac. of ammoniaoal water, no 
arsenic will remain in solution. Ammonium chloride has a slight solvent action 
upon the double arsenate ; and although this effect can be overcome by employing 
a larger excess of magnesia mixture, the chloride also has a tendency to cause the 
displacement of part of the magnesium by ammonium in the original precipitate. 
The author’s magnesia mixture contains 110 grammes of crystalline magnesium 
chloride and 58 grammes of ammonium chloride in 2 litres of water, to which are 
added 10 o.c. of ** ammonia,” H. L. 

Phosphotungstio Acid as a Test for Potassium. E. Werner. (D. Pliarm. 
Ges, Ber.f 1900, x., 4 ; through Chem, Zeit. Bep., 1900, 48.) — A 10 per cent, solution 
of ordinary crystalline phosphotungstic acid forms a more sensitive reagent for 
potassium than either platinic chloride or tartaric acid. From acid solutions the 
potassium salt falls in coarse crystals, from a neutral solution it separates in a very 
fine state of subdivision, rendering the liquid milky. Barium, strontium, calcium, 
and magnesium are not thrown down by the reagent ; sodium chloride is only pre- 
cipitated from a saturated solution, and the deposit dissolves immediately on dilution. 
Ammonium compounds must be previously removed. F. H. L. 

Estimation of Iodic Acid in Sodium Nitrate. R. Aixzenat. {Monit, ScienU^ 
1900, xiv., 72; through Chem. Zeit liep.^ 1900, 48.) — Six similar test-tubes, 
18 centimetres tall and 25 millimetres in diameter, each provided with a mark at the 
50 c.c. point, are placed side by side in a stand in front of a white background. In 
the first are put 10 c.c. of a solution of potassium iodate (1 gramme per litre) ; in the 
second 30 c.c., in the third 35 c.c. ... in the sixth 50 c.c. of a solution of the nitrate 
under examination (33 grammes per litre). The tubes are then filled up to the mark 
with water, and 2 c.c. of 10 per cent, potassium iodide and 5 drops of glacial acetic 
acid are quickly added to each. After shaking gently and standing for ten minutes 
the colours are compared with the standard tube (No. 1) ; but if none of them is a 
satisfactory match, the whole test is repeated with a different quantity of potassium 
iodate. Commercial sodium nitrate generally contains iodic acid equivalent to 
1 or 2 per cent, of sodium iodate. F. H. L. 


Determination of Phosphoric Acid as Phospho-Molybdlo Anhydride. 
J. Hanamann. (Zeits, landio, Verstcchsw, Oesterr,^ 1900, iii., 53; through Chem. 
Zeit, liep.y 1900, 72.) — The author strongly advocates the direct method of estimating 
phosphoric acid indicated by the above title. He employs the Wagner-Stutzer 
reagent; 150 grammes of ammonium molybdate and 400 grammes of ammonium 
nitrate dissolved in two litres of water and poured into 1 litre of 1*19 nitric acid. 
Twenty>five c.c. of the phosphate solution are mixed with 50 c.c. of the reagent, 
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warmed very slowly np tb 40® C., and stirred for ten minutes; the precipitate is 
washed with acid ammonium nitrate, then with alcohol, and dried, ignited, and 
weighed. This ignition must be done uniformly, avoiding too great heat. His 
factor for the conversion into P2O5 is 0 03946. F. H. L. 

Erdmann’s Reagent [AmidonaphthoLK-Sulphonio Acid] for Eitrites in 
Water. H. Mennioke. {Zeits. angcAv. Chem.t 1900, 235.) — The present author agrees 
that Erdmann's new reagent (this vol., p. 81) is most useful. Its indications are 
perfectly certain. They are not affected by the presence of ferric chloride, nitric acid, 
or other oxidizing agents ; a large excess of the latter bodies only causes the colour to 
be more wine-red. The limit of sensitiveness for a sharp eye in daylight is 1 part of 
sodium nitrite per 300 million — it is about 300 times more delicate than starch 
and potassium iodide. The colour attains its maximum intensity in half an hour. 
Mennicke quotes analyses of several town and waste waters which fully bear out his 
statements. F. H. L. ' 


APPARATUS. 

New Form of Water-bath Regulator. H. S. Hatfield, 
vol. Ixxxi., p. 65.) — To obviate the stoppage of the 
supply by accumulations of air in the ordinary syphon^ 
tube regulator, the author employs the form illustrated 
in the drawing. The supply-tube is bifurcated, one 
limb dipping under the liquid of the bath, and the other 
being open to the air at A. The water in the bath will 
rise only slightly above the level of A, the excess being 
due to the force necessary to divert the stream. All the 
tubes must be full of water; any air-bubbles formed 
are swept away by the current, which must be strong 
enough for this purpose. The water must leave the 
sides of the glass at A. 


{Chemical News, 



Apparatus for the Analysis of Illuminating and Fuel Gases. G. S. 
Thomas. {Journ, Amer, Chem. *Soc., vol. xxi. [12], pp. 1108-1112.) — The apparatus 
measures 16 inches long by 15 inches high. The burette, 1, is graduated to 100 o.c., 
40 of which (the bulb, 3) are in whole divisions, and the rest in 0-2 c.c. It is fitted 
with platinum terminals, 4, 5, and filled with water acidified with sulphuric acid to 
decrease the solubility of the carbon dioxide. The absorption bottles, 15, 16, 17, and 
the storage bottle, 18, are connected with the burette by a capillary tube, e, and the 
T tubes shown, these latter being provided with rubber connections. Nos. 16 to 17 
are fitted with stop-cocks, b, c, d. Bottle 15 is filled with caustic potash solution, 
the surface being increased by the use of glass tubes ; No. 16 contains bromine water, 
and No. 17 (protected from light) phosphorus under water. 

The burette and capillary tube, 10, being filled with water by raising the levelling 



m THE ANAWr^T. 

tube, 7, the tap, a is cloeed, 10 is comxeoted with the gas supply, and 100 c.o. of gas are 
drawn into the burette by lowering 7 and reopening a. The gas is then forced into 
bottle 15, the operation being thrice repeated, and the loss (carbon dioxide) in volume 
measured after draining. The illuminants and oxygen are then measured by absorp* 
tion in bottles 16 and 17 respectively, care being tai:en to absorb the bromine vapours 
in the gas by bottle 15 before measuring the residual gas. The unabsorbed remainder 
is collected in 18 for explosion tests. For these latter about 80 c.c. of air are drawn 
into the burette through 10, followed by about 15 c.o. of gas from 18, water being 
drawn through the capillary as far as a from bottle 17. The mixed volume having 



been carefully measured, mixing is completed by passing the air and gas into 15 and 
back again. The tap, a, is closed and the pressure reduced by lowering 7 ; and a 
water-seal is formed by bending the rubber tube and securing it in a slit in the frame. 
The spark is then passed, the explosion being very mild owing to the peculiar con- 
struction of the burette ; and, when cooled down, the contraction in the volume, the 
amount of carbon dioxide, and the excess of oxygen are determined successively, the 
water from the burette being finally forced through the capillary system into 17, to 
insure complete absorption. The final volume contains only the nitrogen in the air 
plus that in the gas. 

For fuel-gas analysis 17 and 18 are charged with cuprous chloride solution, air 
being excluded by a seal of petroletun in the funnels. A lubricant is necessary to 
insure success, vaseline being suitable for the bromine bottlS. 0. S. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The monthly meeting of the Society was held on Wednesday evening, June 6, in 
the Chemical Society’s Booms, Burlington House. The President (Mr. W. W. 
Fisher, M.A.) occupied the chair. 

The minutes of the previous meeting were read and confirmed. 

A certificate of proposal for election to membership in favour of Mr. John Stewart 
Bemington, analytical and consulting chemist, Corporation Street, Lancaster, was 
read for the first time. 

Messrs. J. B. Brooke, T. H. Lloyd, and G. H. Morris, Ph.D., were elected 
members of the Society. 

The following papers were read: “The Determination of Oxygen in Copper by 
Ignition in Hydrogen,” by L. Archbutt ; “ Uniformity in the Conduct of Soil 
Analysis,” by A. D. Hall, M.A. ; “ The Adulteration of Wheaten Flour with Maize,” 
by G. Embrey; and “A New Colour Beaction for Distinguishing between certain 
Isomeric Allyl and Propenyl Phenols,'* by Alfred C. Chapman. 


THE INFLUENCE OF TEMPEBATUBE AND CONCENTBATION ON THE 
SALINE CONSTITUENTS OF BOILEB WATEB. 

By Cecil H. Cbibb, B.So., F.LC. 

{Bead at the Meeting^ April 4, 1900.) 

The behaviour of the saline constituents of water when used in high-pressure boilers 
has, as far as I am aware, never formed the subject of a paper before this society. 
The matter has only a remote connection with analytical work, but to all who are 
likely to be consulted on questions relating to boiler waters it should be of interest. 

Personally, I have not unfrequently been asked by engineers what would happen 
to a water when heated in a boiler working at a certain pressure, or what proportion 
of its dissolved salts it would deposit. On looking through the literature of the 
subject, I was surprised to find how little really definite information was to be had. 

The common use of high-pressure feed-water heaters shows that the effect of 
pressure, i.c., temperature, on the solubility of the salts is fully recognised and taken 
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adini^tage of ; but I know of no systematic investigation such as would enable one to 
with even approximate certainty the changes in composition that would 
be teought about when a water is heated above 100* C., or the further changes 
due to the concentration which necessarily occurs in a boiler working under the 
ordinary conditions. Again, as analysts, we are frequently called upon to say 
whether, judging from analysis, a water will, or will not, have any action on the 
boiler or its fittings. In most cases the problem is a fairly simple one, but in some 
instances a little knowledge as to what a water is likely to become after concentration 
to from five to twenty times its original strength might be of considerable use. Even 
with the best of boiler waters a certain amount of corrosion takes place, and it is 
not unreasonable to suppose that, in this connection, the concentration is not without 
influence. In any case, the high temperatures have a marked effect on the chemical 
activity of those constituents to which corrosion is usually attributed. 

The problems to be dealt with are somewhat complicated, because it is impossible, 
with steam-boilers working under ordinary conditions, to separate the influence of 
pressure from that of temperature, and these, again, from that of the concentration of 
the more soluble constituents. The effects of all three are, moreover, obscured by the 
constant addition of fresh feed water, diluting the boiler contents, and at the same 
time bringing with it fresh supplies of saline matters, some of which add to the con- 
centration, while others are speedily deposited because of the sudden increase of 
temperature to which they are exposed, or because of the superabundance of certain 
salts in the surrounding medium. 

The various analyses under the heading “Water from Boiler” (Tables I., III., 
IV., V., VI. and VIII.) show the sort of samples that are obtained from boilers 
which have been running for various periods up to six or seven weeks. Of course, in 
the rare instances in which pure sea-water is used in high-pressure boilers, the degrees 
of salinity here shown are enormously exceeded, but I have not been able hitherto to 
obtain any specimens of this sort for examination. 

In Table I. is given the composition of a very bad feed water, and of a sample 
taken from a water-tube boiler in which it had been used for some weeks. The 
analyses are far from complete, but a brief glance at them will serve as an intro- 
duction to the more complicated series of analyses that follow. In this and all the 
other analyses of waters the results are expressed in parts per 100,000 : 


Table I. 


Feed 

W.ter, 

301-5 

145-5 

Total hardness : 95*2 

Permanent hardness : 54*4 
Temporary hardness : 40*8 


Water from 
Boiler. 
1,601-2 
670-0 
183-1 
183-1 


Concentration 

Factor. 

5-31 

4-64 

1-91 

3-34 


It will be seen at once that all the constituents have become concentrated to a 
different extent. The numbers under the heading “ Concentration Factor ’* were 
obtained by dividing the proportion of each constituent of the boiler water by 
of the same constituent in the feed water, and they really represent the number of 
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volumes of the feed water that would contain the same amount of that particular 
oonstituent as one volume of the boiler water. If owing to the evaporation taking 
place in the boiler all the constituents had been concentrated to a like extent, all the 
concentration factors should be the same. They all, as would be expected, differ, 
and the question at once arises, Which of them, if any, indicates the real degree 
of concentration? Or, to put it in another way, have any of the constituents 
merely gone on accumulating in the boiler ? or have they all suffered a certain amount 
of deposition in the solid form, or have they been decomposed ? Obviously, the extent 
to which any particular salt has gone out of solution, owing either to deposition or 
decomposition, can only be ascertained if the real degree of concentration is known, 

This can plainly only be got at indirectly, but some means of doing it is 
absolutely essential, so I propose to devote a short time to the discussion of the most 
suitable plan before proceeding further. In a laboratory experiment the actual solid 
deposit could be collected, weighed and analysed, or the total amount of water 
actually used could be measured and compared with the volume of the residual 
water, but obviously such methods are out of the question in the ease of boilers 
working under ordinary conditiona If, however, one constituent can be found which 
never goes out of solution, or leaves the water in the boiler owing to decomposition 
of any sort, then that will serve as a direct measure of the concentration, making it 
possible, if the capacity of the boiler is known, to calculate the actual volume of 
water evaporated, and consequently the amounts of each of the other constituents 
which should remain in the concentrated water had they, too, suffered no loss. 

The chlorides, the nitrates and the alkalies are on the whole the most likely to 
answer the purpose. The nitrates are, however, likely to become reduced, either by 
organic matter or the metal of the boiler, and the estimation of the alkalies is trouble- 
some and not too accurate, so that one naturally turns to the chlorides. All the 
chlorides are so soluble in water that they are never likely to come out of solution 
from mere concentration alone except under the most extraordinary circumstances. 
Hence it is rare to find scales and deposits from land boilers containing any consider^ 
able proportion of chlorine, and, as a rule, that element is present only in minute 
traces. According to Vivian Lewes (‘* Service Chemistry,*' p. 119), even sea-water 
when evaporated does not begin to deposit salt until about 24 per cent, of the latter 
is present in solution ; and the same author found an incrustation from sea-water to 
contain only 2*79 per cent, of sodium chloride. In my own experience I have found 
this figure to be very much exceeded. Thus, a scale from a naval water-tube boiler 
of recent construction, in which, owing to an accident, much sea- water had to be 
used, had the following composition, showing that it consisted almost entirely of 


sodium chbride : 


FcjO 

CaO 


3 


MgO 



Per Cent. 
0*28 
0*19 
1*40 
1-72 
68*49 
0*81 


Table II. 



m 


THE ANALYST. 


No orditiary water is ever allowed to concentrate in a boiler to such an extent as 
to even approach sea-water in salinity, so that the chances of the salt crystalliring out 
oan be safely neglected, On the other hand, the presence of magnesium chloride has 
to be reckoned with. There seems to be a good deal of doubt, judging from text- 
books, as to the behaviour of this substance when heated. 

Borne, 0 .^., Bloxam, state definitely that solutions of magnesium chloride 
decompose on evaporation, giving off hydrochloric acid. Comey's “ Dictionary of 
Solubilities,” Watts* “ Dictionary of Chemistry ** (Morley and Muir), and Blount and 
Bloxam's ** Engineering Chemistry ** say practically the same, while most of the 
other English text-books refer only to the behaviour of the solid substance. There 
is, in any case, a widespread impression amongst chemists that the solution is 
decomposed on heating at ordinary pressures. 

Those text-books that mention the decomposition of the solution plainly do not 
refer to evaporation under pressure, and the original fountain-head of their informa- 
tion seems to be a paper by Casaseca {Com'ptes Bendtis, 1853, xxxvii., 350), who 
found that a solution of magnesium chloride, when heated, begins to decompose 
when it contains only six molecules of water to one of the chloride. From the way 
he conducted his experiment, he was obviously igniting the ordinary crystalline form 
of the salt (MgClgifiOHg). 

When a solution of magnesium chloride is evaporated on a water-bath, I find 
that this salt, with six molecules of water, always remains behind, and the evaporation 
may be repeated any number of times without any decomposition occurring, the total 
solid residue remaining quite constant, and always dissolving without difiSculty to a 
clear solution. The proportions of chlorine and of magnesium also show no variation. 

If the salt be melted in its own water of crystallization, but little visible decom- 
position takes place until a temperature of about IdO*" C. is reached, and the 
thermometer rises slowly to about 180® C. There can be no doubt that the general 
impression as to the instability of solutions of magnesium chloride when heated is due 
to the misleading employment of the term “evaporation** in the text-books. 

I find, further, that a solution of magnesium chloride, so strong that it deposited 
crystals of the hydrated salt in the cold, may be distilled to further concentration 
without giving off a trace of acid. The same experiment repeated, with the addition 
of a large quantity of iron filings to the solution, gave a like result, which seems to 
show that the metal of the boiler would be without influence in this connection. Vivian 
Lewes (“Service Chemistry” p. 121), states that “when sea- water is evaporated 
in contact with a large surface of metallic iron, no chloride can be detected in the 
distillate until four-fifths of the solution has distilled over.** Such a concentration of 
sea-water would not contain more than per cent, of MgClg, while the solution I 
employed was nearer 60 per cent., so that further investigation of the matter is 
required. The behaviour of magnesium chloride solutions when heated under 
pressure still remains to be considered. That the salt, if present in the feed water, 
is almost entirely decomposed in the boiler is plain from the fact that all the 
analyses in the tables (IV., V., VI. and VIII.) show a remarkable disappearance 
of the MgO from the water after it has entered the boiler. Magnesium hydroxide 
is one of the commonest constituents of boiler incrustations, while chlorine in 
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any quantity Ib rare. This holds good even when there is much Mg and Cl in the, 
water, and is very strikingly shown by the analyses in Table III., in which the 
fe^ water contains very large proportions of both MgO and Gl, while the scale is 
practically free from chlorine, but contains nearly one-third of its weight of magnesia : 



TabiiE IIL 



Fewl Water. 

Scale from Boiler. 

Total solids 

... 938-6 


Chlorine (Cl) 

... 460-0 

Moisture trace 

Carbonic acid‘(COij) 

... 13-88 

0 per cent. 

Sulphuric acid (SC),,) 

... 45-76 

89-87 

Lime (CaO) 

... 117-88 

28-00 

Magnesia (MgO) 

... 129-84 

30:14 

Nitric acid (N 2 O 5 ) 

9-55 

Insoluble 3-19 „ 


The magnesium has therefore plainly left the water under the influence of the 
high temperature to which it has been exposed. What has happened to the 
chlorine ? Unfortunately, in this particular case, 1 have no analysis of the water 
after it had been in the boiler, but it by no means follows that because magnesium 
chloride is decomposed and its base deposited that the chlorine leaves the water at 
all. The process may be the result of a double decomposition with some other salts ; 
but even if free hydrochloric acid is formed, it is far from certain that it would be 
evolved as gas and pass away with the steam. That it does not do so in the case of 
waters reasonably suited for steam-raising is clearly shown by Table IV., which 
gives the composition of the contents of a boiler using a London water after running 
for about six or seven weeks, and that of the condensed water collected after the 
steam had passed through a superheater : 

Table IV. 


Lancashire Boiler : 40 Z 6 . pressure. 


Total solids 

Water from 
Boiler. 

... 603-2 

Condeneed 

Steam. 

2-60 

Chlorine 

... 94-0 

0-21 

Nitric acid (N^Oj^) 

2-66 

0016 

Carbonic acid (CO 2 ) 

5-98 

0-14 

Sulphuric acid (SO3) ... 

... 127-68 

0-49 

Silica (SiOg) 

1-92 

0-20 

Oxide of iron (Fe-^Og) ... 

0-72 

0-16 

Lime (CaO) 

... 18-24 

0-65 

Magnesia (MgO) 

0-33 

0-15 


In view of the concentration, a good deal of magnesium must have been deposited 
in the form of sediment or scale, and yet the condensed water shows no excess of 
chlorine, but rather the reverse. It is, in fact, obvious in the case of ordinary waters 
that no hydrochloric acid passes away in the steam, as otherwise the engines would 
always be attacked. Further, it has been recently shown by Bailey and Johnston 
(/• S. C. I., 1899, p. 455) that an aqueous solution of hydrochloric acid does not 
give off any acid when distilled until the proportion of the latter reaches n^ly 
1 per cent. 
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Of course, uuder a high pressure somathiug entirely different may happen* 
IJaUe V* which relates to a water which contained a fair proportion of MgO and 
mudi chlorine, and acted powerfully on the boiler, and its fittings* affords an 
indirect proof that no appreciable amount of chlorine leaves the boiler : 

Table V. 

Pressure : 140 lb. 



Feml 

Water from 

Conoentntion 


Water. 

.Boiler. 

Factor. 

Total solids 

... 99-2 

4110 


Nitric acid (NjOb) 

. . . Trace 

Trace 


CUorine (Cl) 

... 18-16 

93-5 

515 

Sulphuric acid (SO3) 

... 16-76 

84-8 

5-06 

Carbonic acid (GO J 

... 15-21 

38-94 


Silica (SiOj) 

... 1-30 

70 


Oxide of iron, etc. 

... 0-40 



lime (CaO) 

... 7-77 



MEignesia (MgO) 

... 3-33 



NajO, and KjO 

... 44-89 

209-9 

4-68 


The water was strongly alkaline owing to the presence of sodium carbonate, and 
it is not unreasonable to suppose that the lime and magnesia, which are completely 
absent from the water after heating, were deposited in the form of carbonates. In 
the absence of lime and magnesia, there is no more reason for the SO3 leaving the 
water in the boiler than for the mixed alkalies or the chlorine, consequently the concen- 
tration factors for these three should be identical within the limits of experimental 
error. This is the case with two of them, and the third is not far out. In any case, 
the figure for the Cl is the highest, as, indeed, it almost invariably is throughout the 
tables. In this particular analysis, at all events, the amount of chlorine is almost 
certainly a true measure of the concentration ; in the others it is, if not the true one, 
at any rate the best available. 

In the present connection, as well as from a theoretical standpoint, the behaviour 
of magnesium chloride when its solutions are heated under pressure is of such great 
interest that I have commenced its investigation, and hope to publish the results 
elsewhere. I may say briefly that under a pressure of one atmosphere (temperature 
about 125* C.) practically nothing happens to a solution containing 2*25 per cent, 
of MgCl^, but at five atmospheres a solution of the same strength is partially 
decomposed, with deposition of MgO and evolution of HCl, the extent of the 
decomposition being determined by the duration of the experiment and the freedom 
with which the steam is allowed to escape. Working with the pure salt, however, 
the conditions are entirely different to those which obtain in a boiler in which a water 
containing a mixture of many salts is being evaporated, and the large surface of iron 
exposed to the liquid may profoundly affect the result. 

In any case, I propose to assume, in the absence of satisfactory evidence to the 
contrary, that in the case of the waters referred to in Tables IV., V., VI. and VIII. 
the chlorine is a sufficiently exact measure of the concentration to render it possible 

* This boiler worked at 140 pounds pressure ; other boilers with the same water, working at 
SO pounds, gave no trouble. 
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to oalonlate the original volnme of feed water used. The use 1 propose to make of ‘ 
the concentration factor obtained in this way will appear later. 

Table X. (p. 181) shows the composition, apart frorq the alkalies, oxide of iron, 
and silica, etc., of four waters : (1) New Biver water ; (2) water from a boiler for 
which it was used, after working 82 hours at from 70 to 80 pounds pressure ; (3) after 
working 468 hours at the same pressure ; and the same water evaporated at a pressure 
of only 6 ounces per square inch till the chlorine contents reached that in No. 3. 

Table VI. deals with a still more extended series of samples, for which 1 am 
indebted to Messrs. W. H. Allen, Son, and Go., of Bedford. The details as to the 
samples are stated in the tables ; the intervals at which the samples were taken are 
complete days, whereas in Table X. they are hours of actual working. 

To get some idea of the effect of concentration alone, Table VI. may be studied 
in more detail. 

Table VI. 

Bedford water, 180 pounds pressure ; boiler evaporates 3,000 gallons in 10 hours ; 
samples collected at intervals o/ 1, 8, and 24 days from date of lighting up. 


Total solid matter . 

From 

Hot Well. 

.. 330 

After 

1 Hay. 
106*12 

After 

7 Bays. 
171*0 

After 

24 Daye. 

341-7 

Chlorine (Cl) 

2-85 

14*95 

41*15 

90-0 

Carbonic acid (OOis) 

1-27 

0*97 

1*22 

3-50 

Sulphuric acid (80;^) 

11-36 

41*02 

49*58 

82-52 

Lime (CaO) ... 

.. 7-35 

8*00 

5*34 

9-20 

Magnesia (MgO) 

.. 1-35 

2*77 

0*47 

0 

As would of course 

be expected, the water at the end of twenty-four days has 


become highly concentrated, but the results differ for each constituent. Thus, while 
the total solids in twenty >f our days has reached ten times its initial amount, the 
concentration of the carbonic anhydride is only 8 times, that of the chlorine 
30 times, the sulphuric acid 7 times, the lime 1*2, and the magnesia has disappeared 
altogether. Of course, any comparison between the feed-water and any of the 
other samples necessarily takes into account the inffuence of the high pressure and 
temperature to which the latter have been exposed. But if any one constituent is 
taken, and the effect of time alone is studied, the figures still require a good deal of 
interpretation. Thus, the chlorine is 5 times as great after working one day as it was 
before entering the boiler, but six further days' work only produce 3 times the effect 
of the one day, and twenty-three days' more only 6 times. The 8O5,, again, is 3 times 
as great after one day, 4*3 times after seven days, and only 7 times after twenty- 
four days. In fact, of all the constituents estimated not two behave alike. 

A very little reflection will, however, be enough to explain some of these seeming 
contradictions. Thus, the apparent effect of the initial day of working will always 
be greater than that of any subsequent one (as far, at all events, as the CO2, 80^, 
lime, and magnesia are concerned), because the boiler is started with its contents 
undiluted with condensed water from the engine. 

That the changes produced in a unit of time should decrease as the concetitration 
increases is what would naturally be expected, in view of the fact that the solid 
matter entering the boiler with the feed water must bear a steadily decreasing ratio 
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to the ever-growing amount of dissolved matter already there. The ratio will, of 
comrse^ be partly dependent on the proportion existing between the evaporative power 
and the capacity, at working level, of the boiler — a proportion which varies very widely 
in the different typeB of boiler. 

That the individual constituents differ from one another in the extent to which 
they have become concentrated is, of course, owing to the greater insolubility of some 
of them at high temperatures, or to their insolubility in strong solutions of the other 
saline constituents, of which by far the most important in this, as in the majority of 
waters, is the sodium chloride. Further changes may also be produced by double 
decompositions, giving rise to less soluble compounds. 

A very cursory inspection is sufficient to show that there is a continual falling 
out of solution of the majority of the salts, but the full extent of this is marked by 
the mere accumulation of what remains. To get any idea of how much has gone out 
of solution, it is necessary to consider the amount of feed water that the contents of 
the boiler at any time represent, i.e,, to know the true concentration factor. I have 
already given reasons for assuming that the chlorine is the best guide to this. 

On this assumption it is only necessary to divide the chlorine in the boiler water 
at any period by the chlorine in the feed water to find out how many volumes of the 
latter one volume of the water in the boiler represents, this figure being, of course, 
the true concentration factor. 

If this figure in turn be divided into the amount of any constituent, it will give 
the proportion of that constituent still remaining dissolved in the boiler water 
expressed in parts per 100,000 of the feed water. 

Thus, taking the chlorine in Table VI., the amount after one day, viz., 14-95, 
divided by 2-85 (the amount in the feed water), gives 5-2 ; this is the concentration 
factor, and indicates that the water after one day in the boiler contains Cl belonging 
to 5*2 times its volume of feed water, and, if the assumption already referred to be 
correct, not only the chlorine, but each of the other constituents as well, unless the 
actual amount has been reduced by the particular consituent leaving the water owing 
to deposition as scale or sludge, or by evolution in the gaseous form. If 5-2 be now 
divided into 14-95, the amount of Cl belonging to one volume of feed water is obtained, 
i.e., 2*85, the same as in the feed water, because, according to the initial assumption, 
no chlorine is lost. If 5-2 be divided into the other figures for the same period of 
working, the results differ from the proportions of the same constituent in the feed 
water, because all the constituents, other than the chlorine, have suffered loss either 
by deposition as sediment or scale or by evolution as gas. 

Table VII. 

After compensating for Water evaporated. 


Total solid matter 

From 

Hot Well 

... 33-0 

After 

1 Day. 

20-23 

After 

7 Days. 
11-84 

After 
*i24 DaYK, 
10-68 

Chlorine 

... 2-86 

2-86 

2-85 

2-86 

Carbonic acid 

... 1-27 

0-184 

0-086 

0-108 

Sulphuric acid . . . 

... 11-86 

7-82 

3-43 

2-66 

Lime 

... 7-36 

1-626 

0-396 

0-286 

Magnesia 

... 1-85 

0-528 

0-032 

0 
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Table VII. is obtained in this way, viz., by dividing the respective concentration^ 
factors for each sample, calculated from the chlorine, into all the other figures for 
the same sample. The effect is practically to restore the water that has been 
evaporated, thus doing away with the merely cumulative effect of the concentration, 
and laying bare the combined effect of the high pressure and temperature and of 
the increasing salinity on the solubility of the various salts. 

« The total solid matter obviously suffers from any changes that affect its con> 
stituents. In Table VI. it has increased to about ten times its original amount, but 
Table VII. shows that as long as the experiment lasted solid matters continued to 
leave the water, and at the end of the twenty-four days 33‘0 - 10*56 « 22*44 ports of 
solid matter per 100,000 of feed water used ha4 actually disappeared. 

The carbonic acid, owing to the use of a hot well and of condensed water, is very 
small in the feed water, and the subsequent differences in Table V. hardly exceed 
the ordinary error of experiment, except in the case of the last. This sudden in- 
crease I am not prepared to explain. It may mean that calcium carbonate is more 
soluble in the presence of much sodium chloride, or it may be the result of some 
double decomposition between the already deposited carbonate and the salts in 
solution. In any case, the difference is not very great. 

The sulphuric acid in Table VI. steadily increases, but with no apparent relation 
to the time. Table VII. shows that there has been a steady and continuous loss of 
SO3 from the solution. 

The lime, to which, with the magnesia, the greatest interest attaches, is apparently 
slightly more after one day in the boiler than in the feed water ; but when allowance 
is made for the concentration, it is apparent (Table VII.) that that constituent has 
suffered more heavily than all the others, only one-fifth of the total amount present 
in the feed water remaining at the end of one day. The temptation to speculate as 
to its fate is very great, and I much regret that the analyses are not complete. 
They were made some time ago, when I did not realize the importance that 
might attach to the alkalies. The amounts of lime that have vanished, calculated 
from Table VII., seem to bear no regular relation to the CO2 and SO3 which 
have disappeared, and it seems probable that double decompositions between the 
scale and sediment and the dissolved salts are constantly occurring. In any case, it 
would be unjustifiable to base any theories on such a small number of analyses. 

As there is always far more than an equivalent amount of SO3, it is fedr to regard 
the lime left at the end of twenty-four days as being all present as sulphate ; the 
amount found, viz., 9*20, is equivalent to 22*34 parts of calcium sulphata 

Tilden and Shenstone {Phil, Trans,, part 1, 1884, p. 23) found that 100,000 of 
pure water at a temperature which gave a pressure of 132 pounds per square inch 
held in solution 27*0 parts of calcium sulphate, and at 513*5 pounds only 18*0 parts, 
and, calculating from these figures, I find that at 180 pounds 26 petrts per 100,000 
should remain in solution, so that it seems probable that the point of saturation for 
calcium sulphate at this temperature had been reached. Tilden and Shenstone’s 
figures were obtained with pure water, so that it is plain that the concentration of 
the salts in the boiler water has not materially affected the solubility of the calcium 
sulphate. In Table X., column 3, however, although the concentration has not been 
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carried" nearly as far, the sulphate of lime, calculated from the CaO, cannot exceed 
and is almost certainly less than 42*6 parts per 100,000, whereas Tilden and 
Shenstone found 56 parts to be soluble at that pressure. Here, therefore, it is quite 
plain that the saturation-point for 80 pounds pressure is not nearly reached, and yet 
it is obvious from Table XI. that SO 3 in some form has been continuously deposited 
since the boiler commenced to work. So, too, in Table IV. the lime is equivalent to 
44*29 parts of calcium sulphate, while, according to Tilden, about 53 parts should be 
soluble. 

To return to Tables VI. and VII. The magnesium exhibits similar peculiarities 
of behaviour to the lime, but it is very interesting to note that at the end of twenty- 
four days it has absolutely disappeared. 

Although in Table VI. the quantity shows an increase at the end of one day, 
Table VII. makes it plain that a continual deposition of MgO in some form went on 
throughout the whole period dealt with. 

In Table IV., which deals with a longer period, the MgO also nearly, but not 
quite, vanishes ; and also in Table X. 

In Table V. the disappearance is absolute, owing no doubt to the large proportion 
of alkaline carbonates present. 

So far the tables have dealt with cases in which the pressure remained constant 
while evaporation went on. Through the kindness of Messrs. Marshall and Go., of 
Gainsborough, I was enabled to obtain samples from a boiler in which the reverse 
conditions obtained — i.e.^ the pressure varied, and loss by evaporation was as far 
as possible avoided, thus affording an opportunity of studying the effect of pressure 
and the resulting high temperature, comparatively free from the disturbing influence 
of the concentration. 

It is, of course, impossible in the case of steam boilers to separate the effect of 
pressure from that of temperature, as the one is the necessary concomitant of the 
other. But though water is commonly regarded as incompressible, the effects of 
pressure upon its volume are quite enough to produce important and far-reaching 
consequences by depressing the level of the ocean (Tait, Challenger Reports, “ Physics 
and Chemistry,” vii.). The pressures referred to here are, however, infinitely greater 
than anything occurring in boilers. 

It is, I believe, generally admitted that hydraulic engineers are not troubled in 
any way by chemical changes in the water constituents brought about by the highest 
pressures they employ. Nevertheless, the possibility of the pressure itself playing 
some part in the changes taking place in the boiler contents must not be entirely 
disregarded, although everything seems to show that it can only be slight. 

Prom a purely scientific point of view, the effect of pressure has been studied by 
Bunsen (Ann. d. Chem. u. Pharm,, 1848, 76-85), who obtained entirely negative 
results. 

Sorby (Proc. Boy. Soc., xii., 54) pointed out that Bunsen had failed to allow 
enough time for the effects to manifest themselves, and showed, by sealing up various 
substances in tubes which were completely filled with the cooled solution and 
warming them, that chemical changes followed by increase of volume are resisted, 
and those resulting in a decrease of volume are promoted, by pressure. Similarly 
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with solution : substances which expanded on entering into solution became lesa' 
soluble under pressure, and substances which contracted became more soluble. The 
vast majority of substances contract, and therefore pressure increases their solubility. 

The pressures he employed were, however, from 100 to 200 atmospheres, but even 
then the effects were extremely minute ; for instance, the solubility of sodium chloride 
was only increased to the extent of 0-419 per cent, by a pressure of 100 atmospheres, 
that of potassium sulphate to the extent of 2*914 per cent. 

The experiments of Tilden and Shenstone have already been referred to. Spring, 
of Li^ge {ZeiU filr Physik, ?/. Cliem.y 1889), found that when a diminution of volume 
accompanies solution, the presence of water facilitates the solidification of powders 
by pressure ; and it seems extremely probable that in this direction, if at all, the 
pressure, apart from the temperature, affects the behaviour of the salts in boiler 
waters. 

There is one important difference between the conditions which obtain in a 
boiler and those under which all the above investigations were made — namely, that 
in the former case steam in large quantity is continuously leaving the boiler, and is 
free to carry with it any gaseous products that may be formed. 

Table VIII. 


Gainsboroiigh Water, heated up and kept for ten minutes at pressure of 50 lb., 
100 Ih, 150 lh,y 200 lb,, ami 250 lb, per square inch. Steam kept as far as possible 
from escaping. 


Temperature 

... 138" C. 

164" C. 

18P 

C. 

194" C. 

205° C. 

Pressure 

... 50 1b. 

1001b. 

150 lb. 

2001b. 

250 lb. 


Feed Water. 






Total solids 

... 58-4 

58-6 

54-10 

54*52 

52-88 

43-29 

Nitric acid (N^Oa) ... 

. . . trace 

trace 

trace 

trace 

trace 

trace 

Chlorine (Cl)... 

... 2*65 

4-3 

4-0 

3*9 

3-55 

4-3 

Sulphuric acid (SO.}) 

... 20-06 

23-28 

23-48 

23*77 

24-11 

16-88 

Carbonic acid (CO.,)... 

... 7-31 

3-04 

1-65 

1*41 

1-52 

1-54 

Silica (SiO,) ... "... 

... 1-10 

0-18 

0-83 

0*45 

0-46 

0-42 

Oxide of iron, etc. . . . 

... 0-30 

1-03 

0-18 

0*30 

0-11 

0-15 

Lime (CaO) ... 

... 13-47 

10-47 

9-80 

11*30 

13-7 

10-00 

Magnesia (MgO) . . 

... 6-29 

7-00 

5-74 

4*41 

2-73 

1-81 


Table IX. 






After allotcing for Water Evaporated. 



Total solids 

... 58-4 

36-11 

32-97 

37-05 

39-47 

26-72 

Nitric acid 

. . . trace 

trace 

trace 

trace 

trace 

trace 

Chlorine 

... 2-66 

2-65 

2-65 

2-65 

2-65 

2-65 

Sulphuric acid 

... 20-06 

14-34 

15-55 

16-15 

18-00 

10-40 

Carbonic acid 

7-31 

1-87 

1-09 

0-96 

1-13 

0-83 

Silica 

... 1-10 

0-11 

0-55 

0-31 

0-34 

0-25 

Oxide of iron 

... 0-30 

0-63 

0-12 

0-20 

0-08 

0-09 

Lime 

... 13-47 

6-45 

6-48 

. 7-68 

10-23 

6-16 

Magnesia 

... 6-29 

4-31 

3-80 

2-99 

2-03 

1-11 


The samples dealt with in Table VIII. were drawn from a new boiler under the 
conditions stated in the table. The water was kept for ten minutes at the pressure 
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stated^ and at the end of that time a sample was taken. The steam was kept as far 
as possible from evaporating, but it is quite evident that before 50 pounds’ pressure 
was r^ohed a considerable amount of concentration had taken place. 

After that there are curious dififerences in the chlorine figures, for which I am 
quite at a loss to account, except on the supposition that some fresh feed water was 
allowed to get into the boiler. The time during which each of the stated pressures 
was maintained was unfortunately so short that the full effect could not be produced, 
and could the period have been twenty times as long it would have been much better. 
This, however, would have necessitated extending the whole experiment beyond one 
day, and could not conveniently be arranged for. The mistake, however, carried 
with it a certain compensation, for it disclosed a phenomenon which under other 
circumstances would probably not have been revealed. As a rule, water drawn from 
a boiler is, of course, very turbid, but the particles are large and settle down very 
quickly, leaving the supernatant liquid quite clear. In the case of those samples the 
water was turbid, or it would be better described as opalescent, but the particles 
were so fine that they were invisible when examined under the microscope with a 
one- sixth objective. It was absolutely impossible to filter the liquids clear, and I 
had to make the analysis with the turbid fluid. At the end of several months, 
however, the particles, seemed to have got larger and heavier, and eventually sank 
to the bottom. When shaken up after this the liquid settled down clear almost 
immediately. 

Dealing first with Table VIII., the total solids appear to be almost unaffected 
by 50 pounds pressure ; but when allowance is made for the small amount of con- 
centration that has taken place (Table VIII.), it is seen that there has been a 
considerable reduction, amounting in all to 22 parts per 100,000, of feed water, which 
appear to be made up, roughly speaking, of 5*7 SO3 , 5-4 COm, 7 of CaO, 2 of MgO, and 
1 of SiOg, while the Fe-Pa has increased, owing no doubt to action on the metal of the 
boiler. 

At all the higher pressures the total solids undergo further diminution, with the 
exception of the figure in the fifth column, where there is a slight, but unmistakable, 
increase, which is more conspicuous when calculated on the feed water as in 
Table VIII. Between the time when a pressure of 150 pounds was reached and 
that when 200 pounds was registered, something seems to have happened which I 
cannot at present satisfactorily explain. The result is such as might be produced 
by a sudden inrush of feed water. In any case, I cannot attribute it to errors in the 
analytical determinations, as most of the results relating to these two samples were 
done in duplicate. 

Between 200 and 250 pounds there is a sudden and very marked fall in the 
total solids, which may be fairly put down to the action of the increasing pressure 
and temperature on the solubility of calcium and magnesium sulphates, as it is plain 
from Table VIII. that the great bulk of the loss in total solids in the sixth column is 
accounted for by reductions in the SO3, CaO, and MgO. 

The lime is equivalent to 24*2 parts per 100,000 of calcium sulphate. Tilden and 
Shenstone's curve for the solubility of calcium sulphate in pure water indicates that 
from 25 to 26 parts per 100,000 should be soluble at the temperature attained under 
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the 250 pounds pressure, whieh is a sufficiently good agreement. At 200 pounds 
pressure, Tilden and Shenstone’s curve gives the solubility as about 29 parts per 
100 , 000 , while the lime in the boiler water at that pressure is equivalent to 33 parts 
per 100,000 of calcium sulphate. 

At the lower pressure, given in Table YIIl., the point of saturation for calcium 
sulphate is never reached, and so the SO 3 remains practically the same or increases 
slightly ; the lime decreases at first until most of the carbonate has been deposited — 
t.s., till 100 pounds pressure is reached—after which it increases very slowly, until at 
200 pounds a saturated solution remains. 

The magnesium behaves in a somewhat unexpected manner. A considerable 
proportion of it remains in solution throughout the whole series of samples. In 
Table Ylll., at 50 pounds pressure,^ there is actually more in solution than in the 
feed water, and, even when allowance is made for the concentration, the loss only 
amounts to one-third of the whole. It seems, therefore, fairly obvious that the 
carbonic acid which has gone out of solution is mainly combined with lime, unless, 
indeed, magnesium carbonate is deposited only to part with its carbonic acid imme- 
diately afterwards ; but even then it is not easy to see how the latter could get once 
more into combination with any of the bases still left in the water. 

From the time 100 pounds pressure is reached, practically no combined carbonic 
acid leaves the water, and yet the MgO goes on disappearing in regularly increasing 
amounts for every 50 pounds rise of pressure. 

That the MgO should not be deposited as long as any CaO remains in solution is 
quite in accordance with the observations of C. H. Bothamley {Chsm. Soc, Joum,, 
1893, 698), who found that when solid calcium carbonate is left in contact with a 
solution of magnesium sulphate, or solid magnesium carbonate with a solution of 
calcium sulphate, magnesium sulphate is always eventually found in solution, and 
calcium carbonate is deposited. 


Table X. 


Lancashire Boiler, working ^pressure, 70 to 80 Ids, 

Water in Boiler Water in Boiler 

The same Water 
evaiMrated at 


i'eed Water. 

idter working 
hours. 

idter working 
468 hours. 

about 6 os. per 
Hjuare inch. 

Nitric acid (N^Oo) 

1-315 

3-587 

6-48 

16-29 

Chlorine (Cl) 

1-70 

15-75 

37-0 

37-00 

Carbonic Etcid (CO^^) . . 

8-68 

4-49 

6-07 

1-99 

Sulphuric acid (SO;,) 

3-57 

18-37 

29-96 

59-92 

Silica (SiOo) 


5-10 

8-36 

2-88 

Oxide of iron, etc. . . 


0-4 

0-32 

0-76 

Lime (CaO) 

Magnesia (MgO) 

. 11-8 

27-0 

13-65 

47-76 

0-81 

0-43 

0-18 

3-37 

Total solids 

. 33-7 

116-0 

182-0 

235-0 


Table IX. contains the analytical results of two samples taken from a boiler, 
using New Biver water, at the expiration of the periods stated, together with those of 
the feed water. In order to get some idea of the difference of composition produced 
by evaporating at the ordinary pressure and at high pressure, a quantity of New 
Biver water was evaporated in the laboratory until it had the same chlorine figure as 
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the sample taken from the boiler after it had worked 468 hours. This was then 
analysed, and the results are placed side by side with those for the boiler sample of 
the same concentration. 

The value of the figures is somewhat lessened by the fact that an organic boiler 
fluid was used in the boiler. Only gallons, however, was employed during the 
whole period, and it is probable that only the nitrates were in any way affected by it. 

Of course, in the water evaporated in the laboratory, which was distilled from a 
6-gallon tin can, which was replenished until the residue had the desired concentra- 
tion, no boiler fluid was used. 

Table X. gives the figures for the same samples after allowance has been made 
for evaporation in the usual way. 




Table 

XI. 




Feed 

Water. 

After 

82 

Hours. 

After 

468 

Hours. 

Evaporated 

at 

Ordinary 

Pressure. 

Inoi'usta- 
tion from 
Boiler. 
Parts 
per cent. 

Nitric acid (N.2O3) 

... 1*32 

0*39 

0*30 

0*75 

moisture and ) 
organic matter / ^ 

Chlorine (Cl) 

... 1-70 

1*70 

1-70 

1*70 

Carbonic acid (CO.^) 

.. 8-68 

4*84 

2-80 

0*09 

32*65 

Sulphuric acid (SOg) 

... 3*67 

1*98 

1-38 

2*75 

4*42 

Silica (SiO.^) 

— 

0-65 

0-38 

0-13 

7-24 

Oxide of iron, etc. 

— 

0-04 

0-01 

0-03 

0*39 

Lime (CaO) 

.. 11*8 

2-91 

0-62 

2-19 

44*84 

Magnesia (MgO) ... 

... 0*81 

0*05 

0-008 

0-15 

6*20^ 

Total solids 

... 33-7 

12*41 

8-36 

10-8 

— 


The diflerences between the analytical results obtained from the samples of the 
same concentration evaporated at different pressure are much greater than would be 
expected. The NgO^ is between two and three times as great in the water evaporated 
at ordinary pressures, but this is no doubt partly accounted for by the presence of the 
boiler fluid ; but, of course, it is quite possible, and indeed probable, that nitrates are 
more readily reduced by the metal of the boiler at high than at low temperatures. 
The tin can in which the laboratory sample distilled had lost most of the tin from its 
inner surface, so it is not surprising to find in Table X. that even here the nitric acid 
has been considerably reduced in amount. 

The most surprising difference is found in the carbonic acid. The figures for it 
in this and in all the tables are really the alkalinity expressed as CO2. (In the in- 
crustations the GO2 figures are the result of direct estimation.) There is actually 
less in the water evaporated at the ordinary temperature than in the sample taken 
from the boiler. As the estimations were done in duplicate, I am not disposed to 
attribute the discrepancy to error of analysis. A number of possible causes at once 
suggest themselves, but it would be unwise to speculate without further investigation. 

The SO3 is exactly double in the fourth column of what it is in the third. The 
difference here may fairly be put down to the high pressure and temperature com- 
bined affecting the solubility of the calcium sulphate. 

The behaviour of the lime is almost as puzzling as that of the carbonic acid. lu 
spite of the latter having almost entirely disappeared when the water was concen- 
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trated at ordinary pressure, three times as much lime remains in this sample as in that 
taken from the boiler. A glance at Table X., however, shows that the loss bf lime 
wh^n concentration takes place at ordinary pressure is mainly due to the deposition 
of calcium carbonate, the amount of sulphate of lime leaving the water being very 
small. At higher pressures it has already been seen that the latter salt becomes 
much less soluble. 

« Finally, the magnesia has diminished considerably less at the low than at the 
high pressure, which is quite in keeping with what happened in some of the other 
series of analyses. 

The temptation to theorize and to draw conclusions even in the complicated 
phenomena under discussion is very great, but the series of analyses are not suffi- 
ciently extended and do not deal with waters of sufficiently varied types to justify it. 
They do, however, suggest many points of theoretical interest which require investi- 
gation, and may perhaps eventually pave the way to a clearer knowledge of the 
behaviour of salts in solution when heated under pressure. 

I have to express my indebtedness to Mr. Charles E. Franck, my late assistant, 
and to Mr. F. W. Arnaud, for valuable assistance in carrying out the somewhat 
monotonous series of analyses. 


Discussion. 

Dr. Bidbal said that an investigation of this kind ought to throw some light on 
the mineral constituents of natural water. The composition of natural water must 
depend upon the temperature and pressure at which the saline constituents came 
into contact with the water. 

Mr. tlENKiNs desired especially to thank the author for the figures which the 
paper contained, which would be of great interest to many chemists. He would like 
to hear whether the author had any experience of an alkaline water, such as that 
referred to in Table V., showing, after evaporation, any evidence of caustic alkali. 
Dr. Paul had some considerable time ago recorded results indicative of the presence 
of caustic soda, as well as of carbonate of soda, in boiler water. It was within his 
own knowledge that water softened with a small quantity of soda (introduced as 
caustic soda, but fully carbonated before the water was put into the boiler) contained, 
after concentration in the boiler, small quantities of caustic alkali, as shown by 
titration with phenolphthalein and methyl orange. He had himself met with a case 
of salt scale from a land boiler which had to use water containing a considerable 
quantity of common salt. This scale contained about 80 per cent, of sodium chloride, 
most of the remainder being magnesium sulphate. 

Mr. Allkn said that a good deal of the effect of magnesium chloride was 
mitigated in the presence of an excess of sodium chloride, whereby it might be 
converted into a fairly stable double chloride of magnesium and sodium which did 
not decompose on evaporation. A similar reaction was to be observed in the case of 
magnesium chloride and ammonium chloride, a double chloride of magnesium and 
ammonium being formed which would stand evaporation. In fact, this was the ex- 
planation of the fact that sea water could be used in a boiler without serious corrosion 
taking place. Any calcium sulphate present in a boiler water (at any rate ^m a 
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falgb«pr8B8nre boiler) must be looked upon as absolutely insoluble, it being a well- 
eetabUshed fact that calcium sulphate was insoluble in water under a pressure of, 
say, two additional atmospheres. Having regard to the conditions under which 
water could be softened by means of sodium carbonate, mixed perhaps with lime, he 
was driven to the conclusion that calcium carbonate was not insoluble in water under 
all conditions, as was supposed to be practically the case, and that it might often 
exist permanently in solution to a considerable extent, perhaps in a colloid condition, 
in which it was not readily precipitated by boiling. In instances within his recent 
knowledge, at least two or three times as much sodium carbonate had been added to 
water as was theoretically sufficient to precipitate all the calcium carbonate, and yet 
the water contained calcium carbonate representing a hardness of 7“ or 8”, not 
capable of precipitation by an excess of sodium carbonate. 

Mr. W. T. Bubgbss inquired what was the source of the alkaline water referred 
to in Table V. 

Mr. Bevan said that he would like to hear how the carbonic acid had been 
estimated. 

Mr. Chapman said it was interesting to note how completely the magnesia 
seemed to have disappeared in two of the cases referred to. He would like to hear 
whether the author was of opinion that the whole of the magnesia had become 
converted by double decomposition into magnesium hydroxide. 

The Pbesident (Mr. Fisher) said that he also had noted the alkaline water 
referred to in Table V., and had a certain amount of curiosity to know from what 
geological formation it came. It was a common experience to find alkaline water 
whenever a bed of cld»y was pierced at some distance from the outcrop of the porous 
beds. It seemed as though the magnesia disappeared as the carbonic acid dis- 
appeared from the water. Where the carbonic acid remained, as was indicated in 
Table Y., it was bound by the potash and soda, and so the magnesia had not any 
control over it. It was interesting to notice how well the chlorine served as an index 
of concentration in connection with questions as to the formation of scale. The 
concentration which took place in the chlorine, where it was originally present in 
small quantities, afforded a valuable index of the ratio of feed water to evaporated 
water ; but where the chlorine was higher originally than in most of the cases now 
referred to, there might not be quite so much certainty in applying that comparison. 

Mr. Cribb, in reply, said he saw no reason for supposing that caustic soda might 
not be present in boiler water as the result of some double decomposition, though he 
had not looked for it in the course of the present investigation. With regard to the 
question of the insolubility of calcium sulphate, all his analyses showed that, at any 
pressure at which he had experimented, a considerable quantity of calcium sulphate 
remained in solution. Had calcium sulphate been quite insoluble, all the lime should 
have disappeared, seeing that there was always more sulphuric acid present than 
was required by the lijne ; but in no case had this happened. The water referred to 
in Table Y. came from the chalk under the London clay. The figures given under the 
heading Carbonic Acid ** were really the alkalinities of the waters expressed as OOg, 
and were obtained by adding excess of standard acid and titrating back with alkali* 
using methyl orange as indicator. The end reaction was always considerably 
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o})8oured in the case of the very concentrated waters. He therefore could not claim 
any very great accuracy for the carbonic acid determinations in these eases. He 
was of opinion that the magnesia in the scale referred to in Table II. was in the form 
of oxide, and not of hydroxide, although in all the published analyses of scales he 
had seen the magnesia was put down as hydrate. It was pretty generally accepted 
that calcium sulphate was deposited as a hydrated sulphate, and afterwards 
underwent conversion into anhydrous sulphate, and in view of the high temperature 
to which one side of a thick incrustation would be exposed there was no reason why 
magnesia should not also become dehydrated. 

Mr. Jenkins said that he had often found considerable quantities of calcium 
sulphate present in blow-off waters ; and his experience was also that, in the case of 
such waters, the magnesia had nearly entirely disappeared. If one considered the 
magnesia as present in the form of carbonate rather than of chloride, the method of 
its precipitation became clear. 

Mr. Archbutt, who was unable to be present at the reading of the paper, has 
forwarded the following remarks ; 

One of the most interesting facts brought out by the paper was the very complete 
manner in which magnesia becomes precipitated in the boiler. This he was able to 
confirm from some analyses of his own. It seems probable that this is brought 
about by the calcium carbonate reacting with the magnesium salts, as shown by the 
following equation : CaCOy + MgS 04 + Hj,0 = CaS 04 + Mg(OH )2 + CO^ ; for Bohlig has 
shown that when calcium carbonate is boiled with a solution of magnesium sulphate, 
C 02 is evolved, calcium sulphate is found in solution, and basic magnesium carbonate 
is precipitated. If the temperature be high enough, the precipitate consists of 
magnesium hydroxide {Zeits, Anal Chem,^ 1879, 195). The boiler scale in Table III. 
consists mainly of CaS 04 and MgO ; and as the original water contained a fair 
amount of carbonate, the whole of the precipitated calcium carbonate appears to 
have been used up in decomposing magnesium salts. It would be interesting to 
know what would happen in the case of a water entirely free from carbonates. 

Another important fact confirmed by Mr. Cribb’s experiments is that calcium 
sulphate does not, as commonly stated, become insoluble in water at 302^ R, 
corresponding to a boiler pressure of 55 pounds per square inch. As Tilden and 
Shenstone’s experiments related only to solutions of calcium sulphate in pure water 
and in water containing chlorides, it is satisfactory to find their results practically 
confirmed under conditions of actual boiler practice. It is a pity that in the 
interesting experiments contained in Table YIII. the heating at each temperature could 
not have been maintained for a longer period, but the results, confirmed by other 
analyses in the paper, seem quite to dispose of the contention that by merely 
heating hard water to F. in closed heaters, without chemicals, the hardness can 
be reduced uniformly to 5 or 6 degrees, as has been stated. This statement can Only 
be true of waters the hardness of which is mainly temporary. Nevertheless, it seems 
that after the removal of the temporary hardness a water containing a moderate 
amount of calcium sulphate might be prevented from forming scale by the judicious 
use of the blow-off cock and sufficiently frequent washing out of the boiler, so as to 
prevent the calcium sulphate from reaching the saturation point. Pjractical experience 
in many places seems to confirm this supposition. 
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The author’s experiments and observations on the behaviour of magnesium 
chloride solutions when evaporated and distilled afibrd valuable information, and his 
promised further experiments on the behaviour of such solutions when distilled under 
pressure will be awaited with interest, as beyond the fact that waters containing much 
chloride and magnesia are found to be corrosive to boilers our knowledge is not as 
definite as it might be. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

Determination of Chloral Alcoholate in Chloral Hydrate. P. Sohmidinger. 
(Monatsh. Chevu, 1900, xxi., 36.) — Meyer and Haffter {Bar., vi., 600) have recom- 
mended a method which is quoted in the Commentary to the Austrian Pharma- 
copceia, depending on a titration of the chloral hydrate with normal sodium 
hydroxide. According to the equation 

CCl 3 CH(OH )2 + NaOH == CHCl, + HCO.Na + HoO 
100 parts of the pure hydrate should react with !24*17 parts of soda, whereas 100 
parts of chloral alcoholate only require 20*67 parts of alkali. The process is useful 
to ascertain whether a particular sample is pure ; but it can only indicate the 
presence of alcoholate provided other impurities not capable of reacting with sodium 
hydroxide are absent. The author finds that ZeisePs methoxyl method {Monaish, 
Chem., 1885, vi., 992) is better adapted for the examination of chloral hydrate, and 
that it gives .satisfactory results. About 1 or 2 grammes should be operated upon. 

This process is carried out by boiling the substance with 10 c.c. of hydriodic 
acid of specific gravity 1*68 in a current of carbon dioxide, the flask being attached to 
an inverted condenser which is supplied with water at 40" or 50“ C. The vapours 
pass through bulbs charged with water and amorphous phosphorus maintained at 50“ 
or 60“ C., and are then absorbed in two flasks filled with an alcoholic solution of 
silver nitrate. After about two hours the whole of the iodine resulting from the 
methylic iodide, which is produced by the action of the hydriodic acid upon the 
methoxyl compound is converted into silver iodide ; the alcoholic solj^tion is diluted 
with water, and the precipitate is weighed as usual. F. H. L. 


Detection of Antifobrin [Acetanilide], Phenaoetin, Exalgin, and P-amido- 
phenol in Antipyrine or Quinine. P. N. Raikow and P. Schtarbanow. (Oesterr, 
Chem. Zeit., 1900, iii., 125.) — Two processes are recommended : Distillation with 
phosphoric acid for the detection of the acid radicle and observation of certain changes 
in colour, and distillation with potassium hydroxide for the detection of the basic 
constituent. One gramme of the substance is cautiously warmed with 3 c.c. of 
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phosphoric acid, specific gravity 1*7, to a temperature short of that which decomposes 
the aniline phosphate, when antifebrin, phenacetin, and exalgin yield distillates of 
acetic acid, Antipyrine, antifebrin, and exalgin become more or less yellow or 
brownish yellow ; phenacetin gives very characteristic colours ; at first the mixture 
is pink, then wine-red, red-violet, violet, bluish green, and finally dirty green. If the 
liquid is cooled at the red- violet stage, it retains its colour unaltered for a long time, 
and this colour is not affected by the presence of antipyrine or antifebrin. The violet 
tint appears immediately antifebrin containing only 2 per cent, of phenacetin is 
boiled with phosphoric acid. 

To detect the base, a few decigrammes of the sample are heated with 2 to 4 c.c. 
of strong aqueous potash, allowing the distillate to drop on to a little chloride of lime 
solution in a test-tube, which is changed (if necessary) after each single drop has 
fallen. Antifebrin gives the violet colour characteristic of aniline with its first or 
second drop, and the tint steadily becomes stronger. With phenacetin, the first drops 
remain colourless, subsequent ones yielding a brick red, due to the phenetidine, 
while on further heating the chloride of lime becomes turbid, and an amorphous red 
substance collects on the surface of the liquid, which finally turns yellow and clear 
again. Mixtures of phenacetin with 2 per cent, of antifebrin may be recognised by 
the different boiling-points of their basic constituent, changing the receivers so as to 
collect the pure aniline in one, and the phenetidine in the second, third, or fourth. 
When pure antipyrine is boiled with caustic potash, the chloride of lime remains 
colourless; but afterwards a substance distills which renders the solution milky, 
eventually forms white scales, and, combining with aniline and phenetidine, may 
prevent them yielding their characteristic colour reactions. This substance, how- 
ever, which is neither antipyrine itself nor a chlorine derivative, is not produced 
till after the aniline from a mixture of antipyrine and antifebrin has passed over, so 
that 2 per cent, of the latter is easily to be found. Mixtures of antipyrine with 
phenacetin do not exhibit the proper red colour unless the proportion of the phenacetin 
is relatively high ; the chloride of lime becomes yellowish green, then yellowish gray. 
A material composed of 0*1 gramme of antipyrine, 0*01 gramme of antifebrin, and 
0*03 gramme of phenacetin, yielded the violet aniline colour with its first drop of 
distillate, which was changed to an orange by the next drops, so that both the latter 
bodies could be identified in the antipyrine. Distilled with potash, exalgin yields oily 
drops of methylaniline floating on the chloride of lime solution ; these quickly turn 
green, and a dirty-brown precipitate appears. The test succeeds in the presence of 
antipyrine and antifebrin. 

Quinine gives rise to no volatile compound on distillation with potassium 
hydroxide which is capable of affecting the solution of bleaching powder. Before 
testing with phosphoric acid the free base must be liberated from its salts ; then the 
alkaloid yields no acid vapours, while the liquid in the retort first becomes yellow, 
then shows an intense ** yellow-bluish-green ” fluorescence. 

Traces (OOOOl gramme) of p-amidophenol in these febrifuges are indicated by a 
deep violet colour when the sample is shaken with the phosphoric acid in the cold ; 
the solutions ought to be colourless. F. H. L. 
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OFtOANIC ANALYSIS. 

Sugar Estimation in Zeiss’s Immersion Befraotometer. J. A. Grober 
{Omtralhl inn. Med., 1900, xxi., 201 ; through Chem. Zeit. Bep., 1900, 73.) — In the 
original article this apparatus is fully described, and its sphere of usefulness outlined. 
By observing saccharine urine before and after fermentation, the difference in reading 
divided by 2*9 gives directly the percentage of sugar ; and by examining albuminous 
urine before and after precipitation with acetic acid, the difference divided by 0*8 
gives the albumin in parts per 1,000. P. H. L. 

The Solubility of Essential Oils in Sodium Salicylate. M. Duyk. (Bull, 
de VAcad. beige royale ; through Journ. Pharm. Chim., 1899, x., 500-504 ; cf. Analyst, 
this voL, 72.) 

Oil of Peppermint. — This yields to dilute salicylate solution (4 : 1'5) 78 per cent, 
of soluble products containing menthone and nearly the whole of the menthol. The 
insoluble portion consists principally of hydrocarbons (? menthene), and other com- 
pounds but little known. ^ 

The menthol contained in the soluble and insoluble portions may be estimated 
in the following manner : Several grammes of the substance are boiled for two hours 
under a reflux condenser with 10 c.c. of acetic anhydride and 2 grammes of sodium 
acetate, and the acetyl value calculated from the difference between the amount 
of sodium hydroxide required by the acetic anhydride used and that required after 
acetylation. 

The amount of menthol is obtained by the formula 

60 X A 

X ~ - i 

156 ’ 

in which A represents the amount of acetyl which has entered into combination, and 
60 and 156 the respective molecular equivalents of acetic acid and menthol. 

Oil of Black Mustard. — This consists of allyl sulphocyanide, and is insoluble in 
the salicylate solution. 

Oil of Bitter Oro-n^e.— The aldehydic compounds (citral, etc.), which are present 
in very small quantities, dissolve in the salicylate solution. The limonene remains 
undisBolved. 

Oil of Bosemary. — ^An oil of doubtful purity yielded to the salicylate solution 
16 per cent, of substances, with a strong odour of camphor. The insoluble portion 
had a higher rotatory power than the original oil. 

Bose Oil, — This is completely soluble in dilute salicylate solution (4 : 1). When 
adulterated with paraffin compounds it is only partially soluble. 

Santal Oil (Indian) contains only traces of compounds soluble in salicylate 
solutions. 

Oil of Turpentine. — When pure, this is insoluble in the salicylate solution ; but 
when oxidized, the aldehydic compounds which have been produced are soluble. 

The test is valuable in detecting the presence of turpentine in soluble essences. 

Oil of Thyme. — The whole of the thymol and carvacrol are extracted by the 
salicylate solution, and when separated form a colourless syrupy liquid. The hydro- 
carbons are left undissolved. C. A. M. 
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Terpeueleas Essential Oils of Lemon and Orange. N. Wender and G. 
Gregor. (Cfeem. Zeit,, 1900, xxiv., 210.) — ^The authors have examined samples of 
these oils which were desdribed as being “ terpeneless," obtained from three well- 
known firms, and they record their results herewith. The opticity was determined 
in a 100-millimetre tube at 20** G., using sodium light passed through a chromate 
solution ; and owing to the high rotatory power of the oils themselves, they were 
testetl in the form of alcoholic solutions, preliminary experiments having shown that 
no appreciable errors in the readings are introduced by the dilution. As the terpenes 
of the essential oils are less soluble in water than the oxidized constituents, experi- 
ments were also tried to discover a relationship between the water-solubility of the 
** terpeneless’* oils and their rotatory power, these being carried out by shaking a 
10 per cent, alcoholic solution in a tall, graduated cylinder at 15“ C. with increasing 
quantities of water, till a homogeneous, faintly opalescent liquid was produced. 
The last column in the table indicates the volume of water in c.c. required to dis- 
solve 1 c.c. of the 10 per cent, alcoholic solution. 



Mark. 

.Strongth of 
.Solution, 

Pkv Cent. 

Opticity of 
.Solution. 

Opticity of 
Pure Oil. 

Solubility. 

Lemon Oil 

... H. H. 

25-61 

- 1-90“ 

-7-41“ 

400 

»} 

... Sch. and Go. 

25-09 

- 0-25“ 

-0-99° 

500 


... 0. W. and Co. 

23-83 

+ 1-75“ 

+ 7-34“ 

1,000 

Orange Oil 

... H. H. 

25-87 

+ 3-40“ 

+ 13-10“ 

500 

M 9f 

... Sch. and Co. 

25-97 

+ 16-60“ 

+ 63-91“ 

1,000 

99 99 

. . 0. W. and Co. 

20-85 

+ 14-50' 

+ 69-70® 

1,200 


Especially in the case of terpeneless orange oil, the solubility in water falls as the 
rotatory power rises ; but it is clear that these oils are still of very uncertain com- 
position, even when procured directly from reputable firms. F. H. L. 


Estimation of Chromium in Chrome-tanned Leather. P. von Schroeder. 
{Deutsche Gerber Zeit,, 1899, December ; through Zeits. angew, Chem., 1900, 142.) — 
About 3 grammes of the leather are thoroughly ignited for two or three hours in a 
porcelain crucible. The residue is moistened with 60 per cent, nitric acid (specific 
gravity, 1*37), and solid potassium chlorate is added. The crucible is heated on the 
water-bath with fresh additions of acid and chlorate until the solution becomes red, 
when it is evaporated to dryness two or three times with strong hydrochloric acid. 
The solid matter is then washed into a porcelain basin by means of water, a few 
drops of dilute sulphuric acid are introduced, and sodium peroxide is cautiously 
dropped in until the green liquid changes to pure yellow. The hydrogen peroxide 
(which would reduce the chromic acid when the solution was acid, but which is 
inert in presence of alkali) is next removed, either by simple evaporation or by means 
of a little alcohol ; the whole is mixed with 25 c.c. of 10 per cent, solution of potas- 
sium iodide and 25 c.c. of 1 : 5 sulphuric acid, and the iodine liberated is titrated 
with decinormal thiosulphate. Seven samples of chrome-tanned leather gave 0*82, 
1*68, 1*43, 3*4, 2*9, 3*22, and 2*25 per cent, of metallic chromium respectively ; but 
it should be noted Idiat there appears to be no connection between the proportion of 
chromium and the quality of the leather. F. H. L. 



190 ^ THE ANALYST: 


INORGANIC ANALYSIS. 

The Gas-Volumetrio Estimation of Hydrogen. A. Colson* (Ac, des Sciences, 
1900, exxx., 330; through Journ, Pharm, Chim,, 1900, xi., 335.) — ^This method is 
based upon the fact that hydrogen is absorbed by silver hydroxide. The reaction 
takes place slowly in the cold, but at 100^ C. is rapid, and furnishes a means of 
separating hydrogen from a saturated hydrocarbon or from oxygen. 

The mixed gases are introduced into a eudiometer, provided near the top with 
a horizontal side-tubulure, in which has previously been placed 1 to 2 grammes of 
silver hydroxide. On heating the side-tubulure the mercury rises in the eudiometer, 
and the absorption is complete in two and a half to three hours. In calculating the 
true volume of the residual gas, allowance must be made for the tension of the 
water-vapour formed during the reaction. 

Hydrogen is completely absorbed, even at a very low pressure, whilst, as the 
author shows in his test estimations, no absorption of ethane, methane or oxygen 
takes place. C. A. M. 

The Estimation and Soparation of Coppor by means of 11 ydrazine Sulphate 
or Hydrazine Hydrochlorido. P. Jannascli and K. Biodormann. (Perichtc, 
1900, xxxiii., 631-G36.) 

Estimation of Cojjpcr. — The hot solution of the copper salt is poured, with constant 
stirring, into a porcelain basin containing a solution of 5 grammes of pure sodium 
hydroxide in 50 c.c. of water. The resulting precipitate is reduced to cuprous 
hydroxide by adding 1 to 2 c.c. of a boiling 3 per cent, solution of hydrazine sulphate, 
and slowly heating the basin on the water-bath while its contents are continually 
stirred. On the further addition of 3 c.c. of the hydrazine sulphate solution the 
copper is reduced to the metallic state. After cooling, or diluting the liquid with 
boiled water, the precipitate is collected on a filter, washed with hot water, dried at 
90® C., the paper ignited apart from the copper, and the latter oxidized over a Bunsen 
flame in a current of oxygen and weighed. 

The results thus obtained in test experiments with copper sulphate were satis- 
factory. 

Separation of Copper from Zinc. — In the authors' experiments the solution of the 
mixed sulphates was introduced drop by drop into a basin containing 50 c.c. of 
10 per cent, sodium hydroxide solution. Five c.c. of a 3 per cent, solution of hydrazine 
sulphate were then added to the cold liquid containing a large excess of sodium 
hydroxide, and the whole slowly heated on an asbestos board. After about five 
minutes there was a complete precipitation of the copper, which was collected and 
oxidized as described above. 

The filtrate containing the zinc was treated with hydrochloric acid, until the 
precipitate, which formed after some time, again dissolved, and the liquid was 
distinctly acid. The zinc was then precipitated as carbonate, which was ignited and 
weighed in the usual manner. Sometimes the zinc oxide obtained was not com- 
pletely soluble in dilute acetic acid owing to the presence of traces of silica* 
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In way the following results were obtained : 

In Solutions uskd 
Pbb Cent' 

Copper. Zinc. 

16- 77 7-74 

16-69 8-68 

Separation of Copper from Arsenic. — A solution of copper sulphate and arsenic 
acid was introduced drop by drop into 40 to 50 c.c. of 10 per cent, sodium hydroxide 
solution, the liquid warmed after the introduction of 4 to 6 c.c. of hydrazine sulphate 
solution, and the precipitated copper estimated as before. 

The solution containing the arsenic was acidified with hydrochloric acid, a little 
nitric acid being added with it towards the end of the neutralization, and the whole 
evaporated to about 80 c.c., care being taken to have some nitric acid continually 
present. The clear liquid when cold was treated with ammonium hydroxide in 
excess, and the arsenic precipitated with freshly-prepared magnesia mixture, and 
estimated in the usual way. Besults : 

Taken Per Cent. Found Per Cent. 

Copper. Aracuie. Coi>per. Arsenic. 

17- 53 23-41 17-46 2337 

13*68 35-29 13-56 35*24 

Separation of Copper from Tin. — Mixtures of pure copper and tin were dissolved 
in aqtia regia, the solutions diluted with an equal volume of water, and added drop by 
drop to a hot solution of sodium hydroxide containing fifteen times more alkali than 
the weight of the dissolved metals. After the addition of 2 to 3 grammes of hydrazine 
hydrochloride the liquid was heated, and the heating continued for some time, in 
order to dissolve as sodium stannate any tin carried down with the copper. In the 
absence of sulphates any tin readily dissolved. The copper was collected on a double 
filter, washed with boiling water, and if necessary with dilute sodium hydroxide 
solution and again with water, dried, oxidized and weighed. 

The filtrate was rendered slightly acid with strong iiydrochloric acid, and the tin 
precipitated with ammonium hydroxide. The precipitate was dissolved by adding 
ammonium sulphide, and the liquid heated for a time on the water>bath and then 
slightly acidified with hydrochloric acid. After being heated for about an hour on 
the water-bath, the resulting precipitate of tin sulphide subsided and could be 
easily filtered. It was washed with warm hydrogen sulphide solution, ignited in a 
current of oxygen and weighed. The following results were obtained : 

Taken Per Cent. Found Per Cent. 

^ I — ■ I — ^ I — ^ i m iiBii ■■■*■ II " " \ 

Copper. Tin. Copper. Tin. 

26-81 74-18 26-72 74-06 

31-i-8 68-61 31-28 68 48 

C. A. M. 


VIM Analysis of Molybdenum Alloys. H. Bomtf^er. {Zeit. anal Chem., 
1900, xxxix., 91.) — As a supplement to his method of analysing molybdenum glanoe 


Fo«i»« Pb» Obkt. 
Copper. Zinc. 

16-73 7-68 

15-61 8-68 
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(ANAiiYST, xxiii., 832), the author describeB the following process for determining 
molybdenum in its alloys : 

About 1 gramme of the sample is dissolved in 50 c.c. of aqua regia on the water- 
bath, the solution evaporated in a porcelain basin, and the nitric acid expelled by 
means of hydrochloric acid. 

The residue is taken up with 50 per cent, alcohol, and the liquid filtered. The 
residue left on the filter will now contain the bulk of the molybdic acid. 

The filtrate is evaporated to dryness, and the residue once more taken up with 
alcohol, after which treatment the remainder of the molybdic acid will be left as a 
residue. 

The molybdic acid in the two residues can then be weighed directly, whilst the 
metal in the solution can be estimated in the usual way as oxide. 

From an allo}' known to contain 66 per cent, of molybdenum and 44 per cent, of 
iron, the author obtained by this method 65-6 per cent, of molybdenum. C. A. M. 


The Detection of Boric Acid in the Form of Borates. H. Borntrager. 
(Zeit. anal, Chem,, 1900, xxxix., 92.) — When borates are heated with hydrochloric, 
nitric, or sulphuric acid, a Bunsen flame is not coloured green. On the other hand, 
when heated with hydrofluoric acid alone, or with ammonium nitrate and ammonium 
chloride, or with sulphuric acid and hydrochloric acid, or sulphuric acid and nitric 
acid, or hydrochloric acid and nitric acid, borates impart a bright green colour to the 
flame ; and this coloration is more intense, and appears sooner, than that obtained 
on heating the salts with alcohol and sulphuric acid. C. A. M. 


A New Method of estimating Bromides in the Presence of Chlorides and 
Iodides. J. v. Weszelszky. (Zcit, anal. Ghent., 1900, xxxix., 81-91.) — Bromine 
can be determined in the presence of chlorine by taking advantage of the fact that 
in an alkaline solution it is oxidized by chlorine to bromic acid, as in the equations : 

Br + 6KOH + 5C1 - KBrO^ + 5KC1 H- 3H,0, and 
KBr + 6KOH + 3C1, = KBrO., + 6KC1 + 3H,0. 

The excess of chlorine is converted into chloride and chlorate ; but as the solution of 
the latter salt is too weak to act upon iodides in the cold, the amount of bromate 
formed may be determined by adding a solution of potassium iodide, acidifying, and 
titrating the liberated iodine. 

For the separation of bromine and chlorine from iodine, the author makes use of 
Winkler’s method, which is based upon the fact that chlorine oxidizes iodine or 
iodides in acid solution to iodic acid, whilst the bromine is only liberated. Thus, on 
acidifying a solution of the mixed halides, adding an excess of chlorine water, and 
boiling the liquid, the resulting iodic acid remains behind, while the bromine and 
excess of chlorine distil over. On adding potassium iodide to the cooled liquid in the 
flask, and titrating with ^ thiosulphate, a sixth part of the iodine found corresponds 
to the iodine originally present. 

In applying these reactions, if the solution contains no iodine, about 1 gramme 
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of potaosiom oarbonate is introduced, together with a sufficient quantity of chlorine 
water, and the liquid cautiously evaporated to dryness over a naked flame. The 
residue, when cold, is dissolved in 100 to 150 c.c. of water, potassium iodide added, 
and the liquid acidified and titrated with thiosulphate. The number of c.c. used, 
multiplied by 0*001333, gives the quantity of bromine. 

When iodine is present, the liquid is placed in a distilling flask, similar to that 
used* by Bunsen and Fresenius in the analysis of manganese peroxide (Fresenius, 
**Quantit. Analyse,” 6th edit., i. 382). This is connected with an absorption vessel, 
containing 0*5 to 1*0 gramme of potassium hydroxide dissolved in water. After the 
addition of a sufficient quantity of chlorine water, the flask is warmed, and when 
the greater part of the chlorine and bromine has passed over, a current of carbon 
dioxide is passed through the apparatus until the end of the distillation. 

The bromine in the distillate and the iodine in the flask are determined by 
titration with thiosulphate, as described above. 

When the solution of the halogen contains iron, the latter should be separated 
by precipitation with potassium carbonate ; arsenic and antimony when present 
must also be removed. 

The author gives tables of the results of test analyses of experimental mixtures 
of bromides, iodides, and chlorides, from which it appears that the method is 
extremely accurate, even when only minute quantities of the halogens are present. 

C. A. M. 


The Determination of Clay in Soils. F. Foquillon. (Bull, Soc. Chim,, 1900, 
xxiii., 115, 116.) — The author recommends the following method as being much more 
rapid than the usual process, requiring at the outside only two or three days. 

Ten grammes of the soil are triturated with about 25 c.c. of water added drop by 
drop, and 100 to 120 c.c. of a solution of ammonium chloride (1 gramme per litre) 
added to the mixture. The mass is stirred with a glass rod, and after standing for 
five minutes the supernatant liquid is transferred to a litre flask. The residue is 
again treated with 100 to 125 c.c. of the ammonium chloride solution, and the liquid 
again decanted after five minutes, this process being repeated until the washings are 
clear. About six or eight washings are required in the case of heavy clay soils. The 
residue is then treated with dilute hydrochloric acid, washed with water, dried, and 
weighed, the weight giving the amount of total sand. 

The liquid in the flask is treated with a few drops of hydrochloric acid to dissolve 
carbonates and to coagulate the clay, after which it is left until the supernatant liquid 
is clear. This usually takes two or three hours. The deposited clay is then collected 
on a weighed filter, washed with water, dried, and weighed. 

The following results were obtained by this method, and by the ordinary method, 
which takes from eight to ten days : 

Clay in the Soil, — Parts per Thousand, 

Old method ... 206*0 60*2 198*0 218*0 122*0 129*8 

New method ... 205*3 60*5 198*0 217*1 121*9 129*5 

0. A. M. 
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A New Indicator: Alisarin Green B; J. Fortninek. {Zeit. anal. Chem.^ 
1900, xzxix., 99-103.) — Alizarin Green B, which is manufactured by Dahl and Co., 
Barmen, is obtained by the action of /^-naphtho-quinone-sulpbonic acid on (2)-amido- 
(l)-naphthol-(4)-8ulphonio acid. 

It is a greenish-black powder, which dissolves fairly readily in water, forming a 
dirty-green solution It is somewhat less soluble in alcohol, the colour of the solution 
being desh-red* On adding a dilute acid to the alcoholic solution the colour becomes 
carmine red, whilst alkalies change it to a pure green. Like litmus, it is sensitive to 
carbonic acid. 

The changes in the colour reactions are exceedingly sharp, and are as perceptible 
with an artificial light as in daylight. C. A. M. 


APPARATUS. 

Some Improved Still -heads. S. Young. (Journ. Ghenu Soc., 1899, Izxv., 
679.) — In this article the author draws attention to the various defects of the popular 
dephlegmators, and shows that the Glinsky tube (glass balls) is inferior even to the 
Le Bel Henninger (platinum gauze and lateral refiux tubes). He then describes two 

new forms of apparatus, which are illustrated herewith. 
Figs. 1 and 4 represent the “pear*’ head of different 
sizes. In this the liquid condensed in any particular 
bulb drops vertically through the lower ones without 
travelling over the surface; and thus the quantity of 
condensed fluid is diminished. Figs. 2 and 3 show the 
“ rod and disc ” heads. The discs are flanges of glass 
constructed on a glass rod by “upsetting’’ it at the 
necessary places. In Fig. 2 the main tube is parallel, 
and the rods-and-discs can be withdrawn ; in Fig. 3 the 
tube is provided with constrictions, which increase 
the efficiency of the device. To obtain fractionation 
equivalent to that yielded by a three-bulb Le Bel 
Henninger tube, the rod-and-disc apparatus, or prefer- 
ably the “pear” tube is advocated. They are simpler, 
better suited for the treatment of small volumes of 
liquid, and at the end of the process return almost all 
the residue to the still [while, as the makers point out, 
the “^ar” head enables the retort to be recharged 
without disarranging the whole apparatus, and without 
danger of breaking the tube]. For an efficiency equal 
to that of a Young and Thomas dephlegmator of 12 or 
18 columns, however, the new heads are too long ; and 
therefore either the former device, modified according to the illustration on p. 700 
(loc, cit), should be retained, or preferably an “evaporator” still-head (p. 696) should 
be adopted. The improved heads are made by J. J. Griffin and Sons. F. H. L. 
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A Ziaboratory Filter Press. W. v. Loeber. {Chem. ZeiU, 1900, xxiv., 198). 
— lliis apparatus is specially suitable for the filtration of hot or volatile liquids 
where the ordinary suction-pump exhibits certain disadvantages, a is a cylindrical 

porcelain vessel carrying a perforated false bottom 
just above its conical base. At the top it is fitted 
with a flange, the internal edge of which is elliptical 
in shape ; and the cover, also elliptical, is of larger 
area than the aperture. The cover has an open 
handle (6), through which a wooden wedge (c) is 
driven, and this arrangement pulls it upwards 
against the inner surface of the flange, making a 
tight joint through the agency of a rubber washer. 
[This part of the device is precisely analogous to 
the “ manhole ” of a steam boiler.] The tube e is 
closed at its internal end, but has a lateral opening ; 
a piece of rubber tube is slipped over it to form a 
non-return valve. Pressure is applied by means of 
a pneumatic tyre infiator. In using the apparatus 
a moistened filter-paper is laid on the perforated 
bottom ; and if the liquid is such that the paper does not lie flat, the two halves of a 
split porcelain ring are placed on it to hold it down. The cover is then brought 
within the flange at right angles to its proper position, held lightly with the wedge, 
and the liquid is run in through a funnel ; the cover is next rotated to its correct 
position, tightened up, and the pressure applied. If the precipitate is one of those 
that fissure before they are fairly dry, thus permitting escape of air, when the bulk 
of the filtrate has run through, the apparatus is opened, another paper is laid on the 
top of the precipitate, the cover is wrapped in a thin sheet of rubber, e.^., a piece of 
a toy air-balloon, and the joint is made as before. On pumping up, the rubber 
expands till it fills the space of the filter, pressing the top paper downwards on to 
the precipitate, and thus acting as a press. To release the pressure it is then 
necessary to puncture the rubber from beneath by means of a needle ; but the hole 
in the sheet can be afterwards mended with tyre solution. A cyclist’s pressure-gauge 
can be added if desired. The machine, made in two sizes, 250 c.c. and 2 litres, is on 
sale by the Actienges. fiir pharmaceut. Bedarfsmittel, Cassel, and has been protected 
as a Gebrauchsmuster ” in Germany. F. H. L. 

A Laboratory Apparatus for igniting Large Quantities of Substanoes. G. P. 
Drossbaoh. [BerichtCf 1900, xxxiii., 486.) — By means of the simple device shown 



in the figure several kilogrammes of solid matter in the form of powder may bet 
ignited in any gas required. 
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It oonsistB of a tube (B), provided with a funnel (T), and a spiral conveyor {S), 
drivw by a motor. The solid substance is introduced through T into the heated 
tuhe, tod the gas at B, while the ignited product is discharged at A. 

If the tube is 80 centimetres long and has a transverse section of 1 square c.c., 
and the spiral revolves once in a second, the substance will remain for a minute in 
the hot tube. C. A. M. 

DIVISION OF SAMPLES UNDER THE SALE OF FOOD AND DRUGS ACT. 

QUEEN’S BENCH DIVISION. 

(Before Mr. Justice Darling and Mr. Justice Bucknill.) 

MASON t\ COWDARY. 

(From the Pharmaceutical Journal, June 9, 1900.) 

This was a special case stated by the Justices of Bedford. It stated that, at a Petty Sessions 
held at Luton, January 8, 1900, an information was preferred by Geo. Mason, under Section 6 
of the Sale of Foods and Drugs Act, 1875, against Ellen Cowdary, that she on November 16 
did unlawfully sell to the prejudice of the appellant camphorated oil which was not of the 
nature, substance and quality demanded. The respondent kept a small shop in the village 
of Leagrave, Beds, and the appellant purchased from her sis twopenny bottles of cam- 
phorated oil. The oil was exposed for sale in bottles which were not apparently prepared 
by respondent, but each of them bore a label with the name of a chemist in the neighbouring 
town of Luton. There was no evidence whether or not the bottles were identical in character 
or appearance, or whether or not the labels all bore the name of the same chemist, but the six 
bottles were all purchased at the same time. At the time of the purchase, the appellant inti- 
mated to the respondent his intention to have the oil analysed, and he divided the six bottles 
into three lots of two bottles, each of which he sealed up, handing one lot to the respondent, 
keeping one lot, and sending the other lot to be analysed. Appellant did not open any one of 
the bottles of oil, or mix or divide the contents ; but the two handed to the respondent were 
in the same condition as when purchased. The appellant received from the Public Analyst a 
certificate of the analysis of the contents of the two bottles submitted to him, and the analysis 
was put in evidence. It showed that the camphorated oil in the bottles analysed contained only 
17*5 per cent, of camphor, whereas proper camphorated oil should contain 20 per cent, of 
camphor. For the part of the appellant, it was contended that the requirements of Section 14 
of the Sale of Food and Drugs Act had been complied with by him, inasmuch as he had 
divided the article into three parts, each of which was marked and sealed ; but the justices 
were of opinion that the appellant had not complied with the requirements of Section 14, and, 
further, that they were not satisfied that the two bottles analysed by the analyst were identical 
in nature and substance with the other two sets of bottles in the hands of the seller and the 
appeUant respectively. They accordingly dismissed the summons. 

Mr. Bonsey said the appeal had been made because the appellant wished the point decided 
whether or not it was necessary to divide up each bottle in order to comply with Section 14. 

Without calling on the other side, their lordships held this was a purchase of six separate 
articles, and therefore each required dividing and analysing. The appeal was therefore dis- 
missed with costs. 

Appointment.— Mr. Norman Leonard, B.Sc., F.I.C., has been appointed Public Analyst 
for the Borough of Northampton, vice Mr. Raymond Ross, resigned. 
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ON AN IMPEOVED ABSORPTION APPARATUS FOR USE IN THE 
ANALYSIS OF ESSENTIAL OILS. 

By Alfebd C. Chapman, F.I.C., and H. E. Bukgess. 

{Bead at the Meeting, April 4, 1900.) 

Abbobption methods involving the removal of certain active constituents of essential 
oils by means of appropriate reagents, and the subsequent measurement of that 
portion which remains unabsorbed, are of very frequent application in laboratories 
where these oils are examined. As examples, the estimation of citral in lemon and 
lemongrass oils, cinnamic aldehyde in oil of cassia, and eugenol in oil of cloves, may 
be mentioned. 

The instrument almost invariably used for such determinations is a simple glass 
flask capable of holding about 200 c.c. Its neck has such a capacity that it; will hold 
25 ac. of the oil, and the space between the zero and the 25 c.c. mark is ^duated 
in ^ths, and sometimes j^hs, of a c.c. 

This piece of apparatus is known as a Hirschsohn flask, and there are many 
objections to be urged against its use. In the first place, it is practically impossible 
to treat the oil under examination with a second quantity of the reagent, or to wash 
it ; it is, moreover, impossible, as a rule, to shake the mixture in the' flask with 
sufficient vigour for fear of obtaining an emulsion, which will not readily separate, 
and any insoluble matter, such as is frequently formed on shaking the oil with the 
necessary reagents, accumulates at the junction of the two liquids, thus obscuring the 
meniscus and reducing the accuracy of the reading, an error which is further increased 
by the closeness of the graduations, due to the width of the neck. 

It was to obviate to some extent these objections that we devised the piece of 
aiq^ratus represented in the accompanying figure. 

It consists, essentially of two parts, the flask A of about 250 c.c. capacity, and 
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thf tneasormg tube B. The latter is aoourately ground to fit the flaek A» And is 

arranged so that the volume inteiyei^g between 
the zero mark of the scale G and the mark d is 
exactly 25 c.c. The portion of the tube above the 
bulb has a considerably smaller diameter (about 
5 millimetres) than that below, and is graduated 
downwards in 0*1 c.c., from 0 to, say, The 
flask A has a tubulure at the bottom, through which 
passes a glass tube connected by indiarubber tubing 
to the funnel s. Communication between the two 
may be closed or established by means of the 
pinch-oook /. 

In using the apparatus, 25 c.c. of the oil to be 
analysed is pipetted at a known temperature into 
the flask, and is there treated with a sufficient 
quantity of the necessary reagent, the pinch-cock / 
being closed. When the soluble portion has been 
dissolved, the aqueous layer may be run off by 
opening the pinch-cock, and hot or cold water for 
washing purposes may be run in through the 
funnel c, or a further quantity of the reagent may 
be introduced if it is thought that the absorption 
has not been quite complete. 

The measuring tube is then fixed in position 
and the residual washed oil is transferred to it 
by running cold water through the funnel. The 
tube is next fitted with a cylindrical glass jacket, 
water is poured into, or circulated through, it, and 
the oil brought to the temperature at which it was 
originally measured out. Then, by raising or lower- 
ing the funnel, the meniscus is brought exactly to 
the lower mark, and the reading on the narrow 
' portion of the tube taken, from which the percentage of the absorbed constituent 
can be at once determined. 

It is obvious that several measuring tubes of different shapes and sizes may be 
‘fitted to the same fiask, the character of the tube depending in each case on the 
‘'precise purpose for which it is to be used. 

The tube represented in the figure is suitable for the estimation of oitral iu oil 
of lemons, or for the exg^mination of any other oil in which the soluble constituent 
does not occur to the extent of more than about 20 per cent. 

This apparatus has now been in constant use for some months, and daring that 
time many determinations have been made, working on artificially-prepared oils con- 
taining known percentages of the soluble constituents, with very satisfactory results. 

Since our communication was made to the Society, we have seen in a paper 
by Soldaini and Bert6 a description of a piece of apparatus intended for the analysis 
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<rf lemon oil, whioh, is.Tery. timtlair>to otini.in prineiple,.)!litit in, which only 5 0 . 0 . of 
the oil are need. & far .as we are able to jndge from the desbription, however, we 
are melined for several reasons to give the preference to the apparatus described in 
this paper. - 

We may add that the complete apparatus may be obtained, from Messrs. C. E. 
Miiller and Go., 148, High Holbom, London, W.C. 

Mr. Chapman, in reply to a question put by Dr. Lewkowitsch, said that he had 
had experience of the direct method of determining eugenol, based on the conversion 
of the eugenol into bensoyl-eugenol, and had found that this method involved errors 
rather greater than those of estimation by differonoe. 


ON THE COMPOSITION OP DANISH BUTTER. 

By Habald Pabeb. 

{Bead at the Meeting, April 4, 1900.) 

The following few remarks on the composition of Danish butter were originally 
intended only for use in the discussion of a paper by Mr. Estcourt on “ Butter from 
VctfiouB Countries Compared." 

Very full information of the amount of water in Danish butter is obtained by 
the numerous analyses made in connection with the State Butter Shows in Copen- 
hagen (Foreign Office Report, 1889, Miscellaneous, No. 151). Table I., showing the 
amount of water found by the analysis of about 12,000 samples during nine years, 
calls for very few remarks. The average is about 14 per cent., most samples having 
from 13 to 15 per cent., and very few less than 12 per cent., or more than 16 per cent. 


Table I. 

Amount op Waxes in Danish Butteb. 

According to analyses of samples at the State Butter Shows. 


Yearly Averages. 


1890-94 ... 

Number of Samples. 

4,458 

Perccntagt! of Water. 

14-32 

1895 

1,517 

13-70 

1896 

1,992 

13-68 

1897 

2,016 

13-79 

1898 

2,110 

13-93 
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Samples grouped aceording to Amount of Water. 


Percentage 


Number of Samples as 

Percentage 

of Water. 


of Total dumber. 

A 



1897. 

1898. 

10-11 ... 


0-8 

0-4 

11-12 ... 


4-9 

2-4 

12-13 ... 


17-1 

12-6 

13-14 ... 


37-4 

37-0 

14-15 ... 


29-7 

363 

16-16 ... 


8-5 

10-3 

16-17 ... 


1-2 

1-7 

17-18 ... 

• •• 

0-4 

0-3 


The Gustoms have for some years taken samples of butter on landing. Dupli- 
cates of the samples of butter from Denmark have been analysed by Professor Stein 
at Copenhagen. From his reports I have compiled the following table (Table II.), 
showing monthly averages for the years 1898 and 1899 of the Beichert-Wollny 
figure, the refraction and also the number of samples which responded to the 
Becchi test. The refraction is by Zeisses refractometer at 45^^ C. 

The chemical composition of the butter-fat as expressed, for instance, by the 
Beichert-Wollny figure varies with the season, the time since calving, and the treat- 
ment generally of the cows. In Denmark cows are generally housed from the 
middle of October to the middle of May, and the calving takes place in autumn and 
winter. Correspondingly, we find the Beichert-Wollny figure higher in the winter 
and spring than in summer, and lowest in the autumn, the maxima (32*6 and 32*5) 
for the two years occurring in March, the minima (24*3 and 25*6) in October. The 
effect of moving the cows from cold fields to warm byres in October, additional 
to the increased number of new-calved cows, finds its expression in a rapid rise in 
the Beichert-Wollny figure from October to November. 

It has at last been recognised, also by the chemists of the Government Labora- 
tory, that the feeding of cotton-cake imparts something to the butter which reacts 
to the Becchi test, and that, consequently, a cotton-oil reaction does not necessarily 
imply an addition of margarine. The comparison of the number of samples for the two 
years which gave the Becchi reaction is interesting. In 1898, which was remarkable 
for a luxurious growth of grass, the cows were grass-fed all through the summer, and 
from June to October inclusive not one sample exhibited the reaction, as no cotton-cake 
was used, while several samples reacted during the time the cows were stall-fed. The 
year 1899 was quite different ; a cold and dry spring and a dry and hot summer affected 
the growth of grass so unfavourably that the cows had to have some additional food 
nearly all through the summer, and as cotton was the cheapest cake, and Bussian sun- 
flower cake (which is otherwise very much used) difficult to get, large quantities of 
cotton-cake were used, with the result that every fourth sample gave the Becchi 
reaction in summer-time, and six out of every seven responded to the test during the 
months of November and December. 
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Table II. 

, Statement bbowino Vabiation in Chemical Compobitioin of Danish Bottbe.* 

The samples analysed are duplioaies of those taken by Her Majesty’s Gnstoms at 

port of importation. 

1898. 




Xnmber of 

Reichert- Wollny 

Refraction. 


E..W. 

Month. 


Samples. 

Figure. 

Zeiss at 4S° C. 

Becchi Test. 

Max. and Min. 

January 







February 


7 

30-7 

40-4 

4 


March 


16 

30:2 

40-0 

10 

Max. 32*6 

Anril 

... 

None 







May ... 

... 

14 

301 

40-5 



June ... 


3 

30*2 

40-7 



July ... 

... 

None 

— 





August 

. . . 

7 

29-1 

41-8 



Se^ember 

... 

16 

28*4 

42-5 



October 


6 

26-4 

42-7 


Min. 24*3 

November 


16 

29-5 

40-5 

5 

(Max. 31-7) 

December 


(2) 

(30-0) 

(39-4) 

(1?) 





1899. 



January 


None 1 

_ 

_ 

! 


February 


8 

30-7 

40-0 

7 


March 


17 

30-8 

40-4 

14 

Max. 32-5 

Anril ... 


(2) 

(28-3) 

(41-5) 

(None) 


May ... 


22 

29-3 

40-7 

14 


June .. 


(2) 

(30-5) 

(40-6) 

(1) 


July ... 

1 

... 

None 

— 

— 



August 

1 

... 1 

9 

28-1 

41-6 

1 1 


September 


13 

26-9 

41-8 

I 3 

Min. 25-6 

October 


3 

27-9 

41-2 

2 

(Max. 31-8) 

November 

1 

18 

30-8 

39-9 

15 


December 


3 

30-5 

40-0 

3 



Percentage of Number op Samples which reacted by the Becchi Test. 


January to May 


1898. 

62 

1899. 

71 

June to October 


0 

26 

November to December 

• t a 

33 

86 


* The &mre» included in braoketa refer to lamplea which were so small that it was not deemed advis- 
ahle to include them in the percentage table. 



THE POLABIMBTRIO ESTIMATION OP CAMPHOB IN CAMPHOBATED 

OIL. 

By Nobman Lbonabd, B.S.0.9 FJ.C., and H. Mbtoalpb Smith, P.I.C. 

In a previous note on the examination of liniment of camphor {Analyst, 1898, 
xxiii., 272) we described two methods for the estimation of camphor in camphorated 
oil, one of which, yielding only approximate results, depended on a determination of 
the specific gravity of the liquid, whilst in the second and more accurate method the 
camphor was determined from the loss of weight on heating. Further experiments 
have shown us that by means of the polariscope the assay of camphorated oil may 
be effected both accurately and expeditiously. 

The rotatory power of camphor in its solutions in alcohol, benzene, and some 
other organic liquids has been studied by Landolt and others, but, so far as we are 
aware, no experiments have been made with olive or other oils as solvents. We have 
therefore examined a number of solutions prepared by digesting known weights of 
camphor and olive oil together at the ordinary temperature until complete solution 
had been effected. In the table below are given : (1) The weight of camphor 
contained in 100 parts of the solution ; (2) the specific gravity of the liquid at GO** F., 
compared with water at the same temperature ; (3) the angular rotation for sodium 
light observed in a 200-millimetre tube with a Schmidt and Haensch half-shadow 
instrument ; (4) the amount by which the specific gravity is raised by each 1 per cent, 
of camphor ; (5) the angular rotation per 200 millimetres for each 1 per cent, of 
camphor. The olive oil used in the preparation of the solutions had a specific gravity 
0-91666, and a rotatory power h- 0*13® per 200 millimetres. The latter figure was 
deducted from the observed rotations of the solutions in calculating the numbers in 
the fifth column of the table. The last solution was a saturated one prepared by 
gently warming olive oil with excess of camphor, cooling to about lO** G., and 
filtering ; the camphor in it being determined from the loss of weight sustained on 
heating at llO'’ to 120'’ C. : 


1 . 

2 . 

8 . 

4 . 

5. 

Camphor 
per cent. 

Sp«ci6c 
Gravity 
at 60° F. 

Rotation 
per 200 
Millimetres. 

Specific Gravity 
raieed per 

1 per cent. 

Rotation per 
200 Millimetres 
per 1 |)er cent. 

5S2 

0-91903 

+ 5-26’* 

0-000446 

0-964° 

11-26 

0-92173 

+ 11-35° 

0-000450 

0-996° 

20-66 

0-92604 

+ 20-74° 

0-000454 

0 998° 

26-78 

0-92911 

+ 26-79° 

0-000465 

0-996° 


It will be seen from these results that the rotation is increased by nearly I*" for 
each per cent, of camphor present,. and that the observed rotation of a sample of 
camphorated oil in a 200-millimetre tube gives at once, without calculation, the 
percentage of camphor with sufficient accuracy for most purposes. The rotation 
appears not to be appreciably influenced by ordinary variations of temperature. 
According to Bishop {Journal of the Society of Chemical Industry, 1887, p. 750), olive 
oil has a rotatory power +0*13^ per 200 millimetres, and several specimens examined 
by U3 have given values closely approximating to this, values too small to affect 
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MdoUily the optical estimatioi^ of oamphor dissolved in such oils. Ik the case 
sbene other' ^ils which are occasionally enbstitnted for olive oil in Uniment ql 
ciampbor the rotatory power is greater. Thus, we have found the rotation of twp 
spedbens of rape oil to be --O’lb* and -0*8% and of sesame oil 4 - 1 - 6 % per 200 
millimetres, results which are in accord with those of Bishop, whilst two samples of 
fluorescent mineral oil gave rotations of +0*12'' and 4-0-42'*. Experiments with 
rape oil and mineral oil have shown us, however, that the increased rotation caused 
by the solution of camphor in the oils is practically the same as with olive oil, so 
that if the nature of the oil used in the preparation of the sample is known, the 
process is still applicable. With regard to the identifleation of the oil used, we have 
found that the sample may be examined directly with the refractometer, the refractive 
index of the oil being apparently almost unaffected by the presence of dissolved 
camphor. 

It is worthy of notice that the specific rotation of camphor in its solutions in 
olive oil is shown by our experiments to be about + 54% a higher result than is given 
by any of the solvents examined by Landolt, and approximating to the value ( + 55*4*) 
calculated by him for the absolute specific rotation of camphor. 

Since writing the above, our attention has been called to an account of some 
experiments by E. Dowzard {British Food Journal^ 1900, p. 69), who finds, by 
comparing the rotatory power of a number of samples of camphorated oil with the 
amount of camphor ascertained by the gravimetric process," that the angular 
rotation per 100 millimetres multiplied by the factor 1*962 gives the percentage of 
camphor in the sample. This result is in fair agreement with our own experiments. 

We are indebted to Dr. Thomas Stevenson for permission to use results obtained 
in his laboratory. 

Note. — We are indebted to Mr. A. H. Allen for informing us, in a private com- 
munication, that P. Ghabot (Compt, rend,^ cxi., 231, and Journal of the Chemical 
Society, Abstracts, 1890, 1427) had previously determined the rotatory power of 
camphor when dissolved in various oils. A 20 per cent, solution in olive-oil gave the 
value +55‘' 12', and this also agrees fairly with our own results. ! 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 


FOODS AND DRUGS ANALYSIS. 

Foreign Colouring Matter in Milk. A. F. Leach. {Joum, Amer, Chetn. Soc,, 
voL xxii. [4], pp. 207-210.) — ^To detect foreign colouring matters thej author curdles 
150 c.c. of the suspected milk by the aid of heat and acetic acid, the curd being 
collected in a lump by means of a stirring-rod, or else separated by straining through 
a sieve. The whole of any annatto or aniline-orange and a portion of any caramd 
colouring matter employed will be retained by the curd, which is next broken up and 
treated with ether for the extraction of fat and annatto. The residual curd vim be 
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the milk h^s not been artifieiAlly coloured, or if only annetto has beeb jifed ; 
Whereae caramel will leave a brown ou^, and anil&i^orange a more or less 
otatige tinge. 

Annatto can be separated from the ethereal extract by evaporating the latter, 
making the residue alkaline with sodium hjrdroxide and pouring it on a wet filter, 
#hich will absorb annatto and acquire a fairly permanent orange tint, turning to pink 
in presence of stannous chloride. 

Caramel may be regarded as present if the coloured curd from which the fat has 
been extracted yields a deep blue coloration on agitation with concentrated hydro* 
chloric acid, such as the white fat-free curd of an uncoloured milk would give,^ and 
may then be confirmed by any of the usual tests on a fresh sample of the milk. 
When aniline-orange has been employed the acid treatment develops a pink colora- 
tion immediately. C. S. 

Artificial Cooking Fat and its Digestibility in Comparison with Lard. 
H. Luhrig. (Zeit, filr Unters'icch, der Nahr. und Oenussmittel, 1900, iii., 73-87.) — 
This paper is a further instalment of the author's researches upon the digestibility of 
various fats (c/. Analyst, 1899, xxiv., 237 and 283). Two preparations of cooking- 
fat were examined and compared as regards digestibility with lard. Preparation 1. 
consisted of tallow and cotton-seed oil ; Preparation II. of tallow, cotton-seed oil and 
lard, both being productions of a well-known margarine factory. The methods 
pursued were mainly the same as described in the author's previous communications. 
The following coefficients of digestibility were obtained: for lard, 96*36; for 
Preparation I., 96*09 ; for Preparation II., 96*47. H. H. B. S. 


The Detection of ‘‘Vinoline" and Bordeaux Red in Wines. A. Casali. 
{Staz. Speriment Italy 1900, xxxiii., 183-189.) — In the author's experience the 
artificial coloration of Italian wines is at the present time a very general practice, 
those from the central provinces being chiefly coloured with “vinoline," and those 
from the south with Bordeaux red. 

The name ** vinoline ” is not applied to a single colouring matter, but usually 
denotes a mixture of difierent coal-tar reds. In Italian wines the author has found 
it to consist to a large extent of salts of rosaniline, such as the hydrochloride, acetate, 
nitrate, and (more rarely) the sulphate. In order to detect these, 100 c.c. of the wine 
are rendered strongly alkaline with ammonium hydroxide, and after the addition of 
a few drops of a solution of sodium hydroxide, shaken for a long time with 30 c.c. of 
chloroform. The solution of the colouring matter in chloroform becomes red on 
acidification, and when allowed to spontaneously evaporate leaves a scarlet residue. 

Wines coloured with Bordeaux red (azo-naphthyl-naphtol-sulphonic acid) differ 
from those coloured with ** vinoline ” in giving a turbidity on the addition of hydro- 
chloric odd. To detect this, 50 to 100 c.c. of the suspected wine are treated with 10 to 
20 c.c. of a 10 per cent, solution of barium chloride, and sufficient potassium bisulphate 

* In order to obtain this reaction, which is hastened by gentle heat, it is neccssarythat the curd 
should be thoroughly freed from fat; 
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ecdnlion to pxiopipitate the^ barium salt When the precipitate has subsided, the super? 
natant liquid is decanted, and after the addition of 3 to 6 e.c. of hydrochloric add and 
sufficient water to bring it to its original volume, it is boiled for 5 to 10 minutes with 
a few fibres of fat-free wool. 

In the presence of Bordeaux red the wool is dyed a bright-red colour, which does 
not alter on adding ammonium hydroxide. In certain cases the colour appears to be 
carried down with the precipitate, and the wool, when boiled with the deposit and 
washed, assumes, on treatment with alkali, a green tint, which changes to red on 
again washing with water. 

''Vinoline’’ colours which are not in the form of salts do not behave like the 
dyes mentioned above, but can be readily extracted from the wine by means of hot 
amyl alcohol. This extraction can be made even when 9 to 11 perjsent. of alcohol are 
present and in the presence of acetic or hydrochloric acid. The wool dyed red in the 
amyl alcohol solution becomes green on treatment with ammonium hydroxide, and 
again red when washed with water. When dried and digested with dilute hydrochloric 
acid it colours the liquid violet-red — a property which distinguishes it from wool dyed 
with Bordeaux red. C. A, M. 

Cider Vinegar ; its Solids and Ash. B. £. Doolittle and W. H. Hess. 
{Joum. Amer. Chem. Soc., vol. xx., [4], pp. 218-220.) — Two samples of imitation cider 
vinegar containing the statutory percentages of solids and ash were found on examina- 
tion to furnish an evaporation residue resembling molasses, and of sharp acid odour, 
whereas the solids from the genuine vinegar are light and foamy in appearance, with 
an aroma of baked apples. The following results were obtained on analysis ; 



Pure Cider 

1 Apple 

1 Pomace 

Suspected Vinegar. 

Boiled 


Vinegar. 

1 Vinegar. 

1 

2 

Cider, 


Per cent. 

I Per cent. 

Per cent. 

Per cent. 

Per cent. 

Solids : 

Eeducing sugar, before inver- 
sion... 

0-14 

! 0 

42-88 

56-82 

61-12 

Beducing sugar, after inver- 
sion 

0-10 

i 

i 0 

33-36 

5704 

66-45 

Polarization, before inversion 

QO 

1 0° 

+ 40-7' 

-31-14“ 

- 17-9“ 

Polarization, after inversion 

0° 

1 0“ 

+ 38-8“ 

- 34*25^ 

-25*(P 

Ash constituents • 

P«r cent. 

! Per cent. 

Per cent. 

Per cent. 

Per cent. 

CaO 

i 3-4-8-21 

4-73 

4-70 

37-96 


MgO 

1 1-88-3-44 

■ 4-12 , 

2-00 

2-22 


ILO 

i 46-33-65-64 

; 37-00 i 

nil 

7-84 


Na,0 

trace 

trace 

49-71 

trace 


SO, 

4-66-16-29 

34-78 j 

27-04 

12-74 


PA 

8-29-6-66 

! 9-66 1 

0-006 

1-82 


Pe^Os ... 

trace 

j trace 

trace 

1-60 


GOi, loss, etc. 

j 40-44-0 

1 9-64 

16-54 

36-83 

j 


The suspected sample No. 1 was therefore compounded of dilute acetic acid, 
glucose and soda ash ; No. 2 of acetic acid, boiled cider, and lime. G. S. 
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X)ete0tddn of IfOreign OolotiMQg MftUert lii 
JSbilp^ (jowr?i..PAan?t. 0/ttm., 1900, xi., 169-172.) 

' i. OoaUta/r Colours . — The usual method of testing for these oousists in mixing 
&6 tomato-pulp with dilute ammonium hydroxide, extracting it with amylie alcohol, 
and evaporating the extract in the presence of undyed silk. In the author’s experience 
this has not proved satisfactory, partly on account of the readiness with which 
certain colouring matters become attached to the vegetable fibres, and partly because 
the particles of tomato prevent the solvent from coming into contact with the 
colour. 

He has obtained better results by extracting the desiccated pulp with ordinary 
alcohol from an acid medium. An addition of an equal volume of sand or precipitated 
silica is advantageous during the drying, which in certain cases should take place at 
the ordinary temperature in order to prevent the possible decomposition of unstable 
azo-compounds. In very many cases, however, the mass may be dried on the 
water-bath. 

The dried substance is pulverized, transferred to a fiask, and covered with glacial 
acetic acid. The mass is well stirred and the flask closed, and left for ten minutes. 
The liquid is then mixed with twice its volume of alcohol (90 per cent.), and again 
allowed to stand. After ten minutes it is transferred to a filter, and the filtrate 
collected in a 250 to 300 c.c. flask. After the addition of ten times its volume of 
water, a small knot of flossy silk is introduced, and the liquid boiled for at least 
fifteen minutes. In the absence of coal-tar colours the silk becomes slightly yellow 
or brown, without any trace of red or rose ; but in the presence of these dyes it 
assumes a rose-red or salmon colour. 

2. Cochineal — According to the author, this is always used in the form of a lake, 
and as these lakes are often not attacked by glacial acetic acid, it is frequently 
possible to detect the dyes in the residue left on the filter in testing for coal-tar 
colours. It is preferable, however, to use a fresh portion of the tomato, which is 
mixed with silica and dried on the water-bath. 

The dried residue is thoroughly mixed with pure hydrochloric acid (specific 
gravity 1'16 to 1*17), and after being left for ten minutes the paste is shaken with 
twice its volume of 90 per cent, alcohol, allowed to stand for ten minutes, and filtered. 

The filtrate is mixed with at least ten times its volume of water, and is shaken 
with sufficient amylie alcohol to form a layer of not less than 5 c.c. when the liquids 
separate. The lower aqueoUs layer is withdrawn, leaving the carminic acid and part 
of the natural colouring matter of the tomato in the amylie alcohol. 

In order to separate these, from 1 to 1*5 times the volume of carbon bisulphide 
and 4 to 5 times the volume of water are added to the amylie alcohol, and the 
mixture shaken with a circular motion. After standing, the lower layer is removed 
and the upper aqueous layer filtered. When cochineal has been used the filtrate will 
have a rose colour, with more or less of a yellow shade, and on shaking with 
2 or 3 c.c. of amylie alcohol the colouring matter can be extracted, forming a yellowish- 
red solution. The amylie alcohol solution is tested with a drop of a concentrated 
solution of uranium acetate, and on shaking gives a characteristic green coloration. 

C. A. M. 
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^ of Tin in Pyoserrod XegU V* WirtUo, , 

(iSktfm. Zeiti, xxiv., 263.) — The author has recently had the ppp<^Wi^ ^ 
intestigating some samples of tinned meat, one, two, thpree, and four years old, iphich: 
had been presenred in vessels of tin-plate with folded seams, solder not bei^ used. 
He found that the proportion of tin in the food slightly increased during t)]^. tfime of 
keeping after the second year, but between the first and second year there was a 
minute falling off in metaUic contamination. He also corroborated Gunther’s state* 
ment that the amount of tin in the meat itself is about two or three times as much 
as in the liquor. His maximum figures were obtained on a sample four years old, 
where the meat gave 0*0094 per cent., while another specimen of beef of the same 
age gave 0*0082 per cent, in the meat and 0*0028 per cent, in the juice. A sample of 
beef five years old, on the other hpind, contained 0*0325 per cent, of tin, and the 
liquor 0*014 per cent., the inner surface of the vessel being completely destroyed. 
Corrosion of the can occurs mainly where it comes in contact with the fat ; and the 
white deposit noticed in bad cases consists of basic stannous chloride. 

For the determination, 120 grammes of meat (or liquor and fat) are heated in a 
porcelain basin over an asbestos plate with 5 c.c. of strong sulphuric acid ; the mixture 
is stirred at intervals, and more acid (altogether 15 or 20 c.c.) is dropped in gradually, 
until a porous carbonaceous mass is obtained. This is powdered and rinsed with dry 
sodium carbonate into a porcelain crucible, more sodium carbonate and some nitrate 
are added, and the whole is fused. The melt is extracted with water and a current of 
carbon dioxide is passed through the liquid. When clear, the precipitate is collected, 
washed, dried, and ignited, then heated in the covered crucible with potassium 
cyanide to a dull-red heat. The mass is treated with water, the metallic iron and tin 
filtered off, and dissolved in warm hydrochloric acid. The tin is precipitated with 
sulphuretted hydrogen, collected, washed with sulphuretted hydrogen-water con- 
taining some ammonium nitrate solution, dried and ignited with the paper to constant 
weight. F. H. L. 


ORGANIC ANALYSIS. 

The Detection of Benaene in Alcohol. Q. Halphen. {Journ, Pharm, Chim.^ 
1900, xi., 373-375.) — As it has been proposed in France to denature alcohol for 
commercial purposes by the addition of benzene oils, the question has arisen as to 
whether it is possible to detect the presence of benzene in the alcohol recovered from 
Siuch denatured products. 

The author finds that the following method is extremely sensitive and gives 
good results. It consists in isolating the hydrocarbons and converting them into 
diazo-oompounds, which combine with naphthols to form coloured compounds. 

From 10 to 20 c.c. of the spirit under examination are shaken with 5 to 10 o.a 
of carbon bisulphide in a separating funnel, and after the addition of ten times the 
volume of sodium chloride solution (about 20 per cent.), the funnel is inverted several, 
times and allowed to stand. The lower layer of carbon bisulphide is withdrawn, and 
the hydroearbons nitrated by the addition of 0*6 to 1 o.c. of a mixture of 10 ac. of 
Nerdhauaen sulphuric acid and 1 c.c. of fuming nitric acid, the liquids being stirred 





two or three miimtes. The eupemetant eiftsMh iwii^htHe ii 1^0 
deeaotdSl, 5 o.o. of water added; the rise in temperature produced aooelerstling 'ih^ 
8l»iMiration of the last portions. 

The acid layer is diluted with 15 to 20 o.o. of water and shaken with 4 or 6 ae. 
of Bul^hurio ether, in order to remove the nitro*oompounds, which are nearly in* 
soluble in water. 

The residue left on evaporating this extract is treated with 20 c.c. of water 
acidulated with hydrochloric acid (5 to 10 per cent.), then with one drop of a 
solution of platinic chloride, and 0*2 to 0*8 gramme of zinc dust, and the evolution 
of hydrogen continued for at least ten minutes. 

The liquid, which should still be acid, is filtered, and when cold is treated with 
4 or 6 drops of a 10 per cent, solution of sodium nitrite, and after ten seconds the 
excess of acid neutralized by a slight excess of sodium carbonate. 

The solution with the zinc carbonate in suspension is then tested with a few 
drops of an alkaline solution of a-naphthol, which, in the presence of nitrobenzene, 
produces an orange-red coloration. 

Similar colorations are also obtained with the nitro-compounds of the higher 
homologues of benzene. C. A. M. 


A Comparison of some Formaldehyde Tests. B. M. Pilhashy. {Joum, 
Amet. Ghem. Soc.^ vol. xxii. [3], pp. 132-134.) — The author finds that the following 
reagents recommended for the detection of formaldehyde, viz., SchifiTs (fuchsine and 
sulphurous acid), phenol and sulphuric acid,diazobenzene-sulphomc acid, and N easier ’s 
solution, also give reactions with other aldehydes, whilst the coloration produced by 
dimethylaniline and sulphuric acid (Trillat) is due to the dimethylaniline alone. 
Lebbin’s test he finds unreliable below the limit of 1 : 200,000, whilst the limit of 
delicacy of the morphine hydrochloride test is 1 : 1000. On the other hand, phenyl- 
hydrazine hydrochloride forms the best test, a decided green coloration being 
developed in half a minute in a 1 : 100,000 solution, and in ten minutes with a 
1 : 250,000 solution. For the same reagent in conjunction with sodium nitrocyanide 
and concentrated sodium hydroxide the limit of sensitiveness seems to be about 
1 : 1,000,000. e. S. 


Two Deceptive Beaotions. C. Amthor. {Zeit fiir Untersuch. der Nahr, 
tmd Geniissmittel, 1900, iii., 233-235.) — Detection of Formaldehyde, — The author 
has studied the colour reaction with hydrochloric acid, which Leonard and Smith 
supposed to be indicative of milk containing formalin, but which Fisher pointed out 
was also obtained with milk containing boric acid (Analyst, xxiv., 86). He finds that 
the reaction is neither characteristic of formaldehyde nor of boric acid, but is equally 
well produced when both bodies are absent. He ascribes it to the presence of 
albuminous bodies in conjunction with sugar (cane-sugar, milk-sugar, dextrose, etc.). 
With sour milk, owing to the small quantity of sugar remaining therein, the reaction 
is weak, but it becomes immediately stronger on the addition of a little milk-sugar« 
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Detection of Seeami OiL^ThB^e^^^ ihaA tbmxee^^ ek0ie^tnlemei:iQ^ 
Wfts fi>iBqu6ntly obtained wi& bnUeic, owing to the pxemioe. oi: 
oasein aind niilk^sngi^^ and ihat whm only sli^t it oonld be inteaidfiad-by^^t^ 
addition of milk^sngar. Farther, that tiae same effect was prodooed when fttvhml 
was substituted for sugar. The fact is of ixnportance in connection with the detection 
of sesame oil in butter by means of furfural, since unless the casein be previously 
completely removed by filtration or other > means, the reaction may be obtained in 
the complete absence of sesame oil. H. H. B. S. 

Note on the Bstimation of i'ormio Acid in the Fresenoe of Acetic Add. 
F. Sparre. {Zeit. anal. Chem., 1900, xxxix., 105, 106.) — The method given by Leys 
(Zeit. anal. Ckcm.^ xxxviiL, 677), which consists in heating the liquid with mercuric 
oxide, suffers from the drawbacks that the flask must be allowed to stand overnight, 
and that the precipitate must be Altered, washed, dissolved in nitnc acid, precipitated 
with sodium chloride, and estimated gravimetrically. 

In the author's experience, the method of Fortes and Buyssen is less tedious 
and equally accurata In this 5 grammes of sodium acetate, 25 c.c. of a 1 per cent, 
solution of the liquid under examination, and 200 c.c. of a 4*5 per cent, solution of 
mercuric chloride are heated in a flask for one to one and a half* hours on the water- 
bath, and then diluted to 500 c.c. and Altered. The amount of formic acid is then 
calculated from the number of c.c. of the liquid required to produce a red coloration 
with 1 gramme of potassium iodide. G. A. M. 

A New Beagent for Phenolic Bodies. G. Candussio. {Cheni. Zeit., 1900, 
xxiv., 299.) — This reagent consists of a 1 per cent, solution of potassium ferricyanide, 
containing 10 to 20 per cent, of ammonia ; and its effect on various phenols, 
etc., is shown in the paper, side by side with that of a 10 per cent, solution of 
ferric chloride. The tests are carried out in three ways : by adding the reagent 
drop by drop to the phenol; by dropping the phenol into an excess of the reagent; 
and by making the phenolic solution alkaline with sodium hydroxide, and then adding 
the reage^Et. Potassium ferricyanide exhibits several advantages over ferric chloride ; 
and in particular it can be used on an alkaline or faintly acid liquid without previous 
neutralization, so that in the examination of essential oils, or in physiological and 
pathological work, it is distinctly preferable. Beducing bodies, such as sodium 
phosphite and hypophosphite, formaldehyde, and especially sodium sulphite, destroy 
the reactions, precisely as happens with ferric chloride. F. H. L* 


The Theory of Saponifloation. J. Lewhowitsoh. (Berichte, 1900, xxxiii., 
89-99*)— Geitel came to the conclusion that daring the saponiAcation of fats imd oils 
mono- and di-glycerides are produced as intermediate products, but Henriques 
(Analysis 1898, 290) was unable to obtain any conflrmatory evidence of this. The 
author has therefore made a large number of experiments in order to settie the 
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gild iimsbed and diri^. !nie ateetjri value and jbha Hehiier and iaponifioation values 
of the aoetylated product vrare determined* whilst the amount of free acid oaleulated 
fhnn the acid value showed to what exi^nt the saponification had progressed. 

The line of reasoning followed was* that if the saponification only produced 
glycerin and fatty acids, the acetyl value of the partially saponified fat should not 
efceed that of the original fat ; but if, on the other hand, lower glycerides were 
formed as intermediate products, these having a definite acetyl value would cause an 
increase in the acetyl value of the samples (c/. Analyst, xxiv., 326). 

Confirmatory evidence would also be obtained from the Hehner and saponification 
value of the acetylated product, which would show great variations in the presence 
of mono- or di-glycerides. 

The experiments proved that the acetyl values rose and fell with the progress of 
the saponification, whilst at the same time the Hehner and saponification values 
of the acetylated products showed a corresponding variation. The author, therefore, 
has arrived at the conclusion that there can be no doubt that the saponification 
process takes place in stages, and that it must be regarded, not as a tetramolecular 
change, but as a bimolecular reaction in agreement with the views of Geitel. 

As a typical example, the following results of one of the experiments may be 
quoted : 

Saponification of Cotton-sbed Oil with Calcium Hydroxide. 


Acetylated Pkoddot. 




Acid 

Value. 

Acetyl Value 
by Filtration 

Hehner 

Value. 

: Saponification 
Value. 




Process. 

Original oil acetylated 


00 

11-7 

93-5 

j — 

Partially saponified oil : 





i 

1. 


0-5 

14-9 

94-6 

i 206-3 

2. 


0-6 

20 0 

92-84 

1 209-2 

3. 


160 

43-15 

92-0 

230-1 

4. 


17-6 

59-2 

89-1 

' 240-0 

6. 


19-9 ; 

28-3 

92-35 

i 216-3 

6. 


63-4 ! 

24-9 

93-8 

1 214-8 

7. 


73-2 

32-4 

98-6 

! 223-4 

Fatty acids obtained 

by 

! 

1 


r: 

1 

saponification with alcoholic 

i 



1 

KOH, acetylated ... 

... 

199-46 

CO 

db 

99-4 

216-4 


Of this experiment the author remarks that the fairly rapid rise of the acetyl 
value, with at the same time the slower rise of the acid value, indicates the pre- 
dominance of the first or first two steps in the saponification, whilst the subsequent 
rapid decrease in the acetyl value points to the decomposition of the monoglyoerides 
predominating. 
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eoMtunriisg |d»86« of the Mponifieati^ d^tenalned, ttnee eimulteiieoixely e 
mdleccae of diglyoeride mey be coiiTerted mono^jroeride and fatty a^ds, or a 
mofoenle of monoglycaride into fatty acids and glycerin, while a molecnle of triglyceride 
is only passing. thrragh the first stage. 

In one of the experiments the saponification proceeded with such rapidity, that 
but for the fact that a higher acetyl value was obtained with one ot the first samples, 
the results might have appeared to support the older view of saponification. 

C. A. M. 

V^JLumetrlo Estimation of Patty Acids. J. Swoboda. {Chem. Zeit,, 1900, 
xxiv., 285.) — Standard alcoholic solutions of alkali hydroxides have the disadvantage 
of not retaining their strength for long ; whereas in the titration of fatty acids aqueous 
alkalis are inconvenient, because of the precipitation of the fatty matter. The author 
suggests that fatty acids should be dissolved for titration in a mixture of 1 part of 
absolute ethylic alcohol and 2 parts of amylic alcohol, to which liquid an aqueous 
alkali may be added without causing separation, and in which the colour of the 
indicator is perfectly distinct. F. H. L. 


Mixtures of Maize Oil with Cotton Oil. G. Morpurgo and A. Gkitzl. 
{Oesterr. Chem. ZeiL, 1900, iii., 53.) — Inasmuch as cotton oils with a low solidifying 
point are greatly sought after and fetch a high price, an addition of maize oil is quite 
possible, although its price is higher than ordinary cotton oil. The authors give a 
table of the constants of both oils as obtained from the examination in duplicate of four 
separate brands of American cotton and two brands of maize oil, the figures “ agreeing 
fairly well*' (sic; cf., however, Anata’st, 1899, xxiv., 16) with those already quoted 
by De Negri and others. The most prominent differences between the oils are found 
in their iodine values and the melting-point of their fatty acids, and the following table 
represents these constants in the case of the genuine oils and in various mixtures 
thereof : 

Iodine Meltinji'* point 

Value. of Fatty Acids. 


Cotton oil, mean figures* 

4 parts cotton oil + 1 part maize oil 

^ tt d" 1 »f tt 

2 »» ti d” I »i »» 

1 part „ + 1 ,. 

1 „ +2 parts „ 

Maize oil, sample No. 1 


106-47 

36-37^^ 

107-40 

36^37^’ 

110-80 

35-36" 

112-05 

34-34*5' 

115-70 

31-32" 

118-30 

29-30"- 

147-60 

18-20" 

124-50 

18-20" 


Maize oil does not give the Becchi reaction, so that additions of cotton oil can be 
detected in this manner. Taste and smell cannot be relied upon : bot-pressed cotton 
oil is muoh like roasted muze oil ; sometimes, however, the latter is practically odour* 
leae. The acid value of pure commercial cotton oil is generally under 1, and it does 
not increase much when the oil becomes rancid ; maize oil oxidises more readily, .so 
that an excess of free acid points to the presence of maize oil in cotton oU. 

R H. 


Extreme Sgures, 104*45 and 107*61. 
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{MoniL 19QjQ, xii^^ 154-lfi6i;)-^In a fomer ooinmtimoi^ 

^ederl. MacUschap. Pha/m,^ October, 1887) the aatbor described a test based u]^ 
Jibe fact that vegetable Oils; and notably oott(m‘*Beed oil, contain traces of pentosans^ 
whilst animal oils are free from such substances. Ten grammes of the oil are heated 
with a few o.c. of hydrochloric acid (specific gravity 1*06) until permeated with the 
acid vapours. The tube is then left for 10 minutes for the liquids to separate, and 
on now adding a solution of phloroglucinol hydrochloride, a red ring is formed at the 
juncture of the layers, in the presence of pentosans. 

Among the oils which do not give the pentosan reaction are cacao oil, earthnut 
oil, croton oil, rape-seed oil, and linseed oil. Two specimens of pure olive oil examined 
by the author also gave negative results. 

In the present paper the results of this test are compared with those of Halphen's 
and Cavalli’s reactions. The latter test consists in shaking the oil with a mixture of 
2 grammes of resorcin, 20 c.c. of water, and 15 c.o. of sulphuric acid, a red coloration 
changing to blue being given by cotton-seed oil. 

Six specimens of cbtton-seed oil of different origin and a specimen of cotton 
“stearin” were tested. With Halphen*s reagent all gave a red coloration with the 
exception of a crude yellow Egyptian oil. With Cavalli’s reagent only two of the 
oils gave a pronounced reaction, and one a faint coloration. With the author’s 
pentosan reagent five of the samples, including the Egyptian oil, gave a marked 
coloration, and the other two a faint reaction. 

The crude Egyptian oil was treated with animal charcoal and the filtrate tested 
with Halphen’s reagent, but as the red coloration was still not obtained, the 
conclusion was arrived at that this oil did not contain the substance producing the 
reactioa 

In view of the results of these experiments, Cavalli’s test was regarded as 
unreliable. 

The author found that his own reagent was capable of detecting 10 per cent., 
and sometimes 5 per cent, of cotton-seed oil in earthnut oil. 

Holde and Pelgry have shown (Analyst, xxiv., 214) that cotton seed oil, after 
being heated at 220-225’’ C., no longer reacts with Halphen’s reagent. The author 
has tested his pentosan reagent on the six oils mentioned above, after heating them 
for 30 to 40 minutes at about 250” C. Only two gave a coloration with Halphen’s 
reagent, whilst with the author’s reagent two gave negative results, four faint 
reactions, and one a pronounced coloration. C. A. M. 

Separation of the Oonstituents of Banoid Fats and Oils. J. Bagel. {Amer. 
Ghem. Jowm,, 1900, xxiii., 173-176.) — The following classes of compounds were 
identified by the author in his investigation on the rancidity of fats and oils : (1) Free 
fatty acids (saturated and unsaturated). (2) Hydroxy-fatty acids. (3) Lactones and 
anhydrides of fatty acids. (4) Alcohols, such as butylic, amylic, and caprylic alcohol 
(5) Esters of saturated, uosaturated, and hydroxy^fatty acids, with higher and 
sometimes also polybasic alcohols. (6) Aldehydes (saturated and unsaturated). 
(7) Acetals and (8) Terpenes. 
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lieutoiJieed with a solution of soluble glass instead of with alkalies, with thesM^ 
ihii* aygidad, the miime acdd libemted in the reaction drawing the 

alkali salts meohanioally to the bottom. 

II. Separation of Lactones. — Those lactones which were volatile with steam 
were removed simultaneously with terpenes by distillation, as in YL Non-volatile 
lactones were converted into salts of hydroxy-fatty acids by boiling the oil, from 
which the free fatty acids had been removed, with a concentrated solution of an 
alkali. The resulting insoluble salts were separated by filtration. 

III. Alcohols and Esters^ when volatile with steam, were removed as described 
under VI. 

IV. Separation of Aldehydes. — When volatile, these were removed by distillation. 
To separate the non-volatile aldehydes 4 volumes of the oil were heated for an hour 
with 1 volume of a concentrated solution of sodium bisulphite, and the aqueous layer 
separated on cooling. The compounds of the aldehydes with sodium bisulphite being 
slightly soluble in the solution of bisulphite, were removed together with the solution. 

V. Separation of Acetals . — Where these were not volatile with steam, it was 
found best to decompose them into alcohols and aldehydes by heating the fat with 
dilute sulphuric acid. The resulting compounds were removed, as in IV. or VI. 

VI. Separation of Terpenes. — These were removed by distillation, being all 
volatile with water-vapour. In order to prevent further changes in the oil by the 
prolonged action of steam at 100" C. and of atmospheric oxygen, the steam was 
either passed through the oil together with a neutral gas, or was gradually super- 
heated (100° to 170° G.) and accompanied by an inert gas. In fractionating with 
superheated steam, the most volatile substances passed over before the more highly- 
heated steam, which would have decomposed them, was introduced. The oil was 
subsequently cooled in vacuo or in an atmosphere of an inert gas, such as hydrogen 
or carbon dioxide. 

In conclusion, the author describes a method of practically applying the results 
of his investigation to the purification of rancid fats and oils on a large scale. 

C. A. M. 


Macassar OiL J. J. A. Wijs. {Chem. Bev. Fett. u. Hare~Ind., vol. vii. [3], pp. 46, 
47.) — A sample of the butter-like fat obtained from the seeds of Schleichera trijuga 
Willd.f by extraction with benzene, furnished the following constants : Melting-point 
(Le Sueur and Crossley’s method) of the fat, 22“ C. ; of the fatty acids, 52“ to 64“ C. ; 
Hehner Value, 91*55; saponification value (Henriques’ cold method), 215*3; iodine 
value (Wijs’ method) of the fat, 55*0; of the fatty acids, 58*9; Eeichert-Meissl 
value, 9 ; acid value of the fat, 19*2 ; of the fatty acids, 191*2 to 192 ; percentage of 
unsaponifiable matter, 3*12 per cent. 

The seeds yielded 40 per cent, of kernel, containing 70*5 per cent, of fat, 3*5 per 
cent, water, and 12 per cent, protein. The volatile acids, examined by the 
Dttolaux method, were found to consist of acetic acid with a small quantity of a 
higher acid: probably butyric, by the odour of the ester furnished on treatiiig the 
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The (Tomposition of Japan Wax. A. 0. Qeitel and G. van der Want. 
{Joum, prak, Chem,^ 1900, Ixi., 151-166.) — Considerable variations were found in the 
constants of four specimens of the commercial wax examined by the authors* The 
acid value fluctuated between 21*7 and 82*6; the saponification value between 217*5 
and 237*5 ; the iodine value between 8*8 and 8*5 ; and the amount of unsaponifiable 
matter between 1*48 and 1*63 per cent. In two different samples 90*62 and 90*66 
per cent, of insoluble fatty acids, and 4*66 and 5*96 per cent, of soluble fatty acids, 
were respectively found. 

The soluble fatty acids had the consistency of lard ; their acid value was 345*2, 
and their mean molecular weight 162. In the authors* opinion they consisted of a 
mixture of fatty acids, produced by the action of the oxidizing agents employed to 
bleach the wax. 

The insoluble fatty acids had an acid value of 212*2 to 215*7, and an iodine 
value of 10*6. By fractional precipitation with magnesium acetate they were 
separated into palmitic acid, oleic acid contaminated with unsaponifiable matter, 
and a fatty acid melting at ll?® C., to which the authors gave the name of Japanic 
acid. 

This acid, when purified by recrystallization from alcohol or chloroform, melted 
at 117*7® to 117*9® C. It was found to be saturated, and to contain no hydroxyl 
groups. It could be dried without loss at 115® to 120' C. Its molecular equivalent, 
as found by titration, was 186*2, but by the boiling-point method its molecular weight 
was found to be 365. The conclusion finally arrived at was that it belonged to the 
succinic acid series, and had the formula G 2 oH^u(COOn) 2 . 

By recrystallizing the wax from hot benzene a hard, wax -like substance, melting 
at 43® to 45® C., and with an ester value of 252*6, was eventually obtained. As a 
glyceride containing one molecule of Japanic acid and one molecule of palmitic acid 
would have an ester value of 253*4, the authors considered it highly probable that 
this acid is present in Japan wax in the form of a mixed glyceride. A reference is 
made to the abnormal behaviour of the fatty acids of Japan wax when dissolved in a 
saturated alcoholic solution of stearic acid (Analyst, xxi., 330). C, A. M. 

Kotes on Commercial Glycerin. H. Struve. {Zeit anal, Chem., 1900, xxxix., 
96-99.) — The author gives a detailed account of a number of experiments, from which 
he has arrived at the following conclusions : 

1. The purest glycerin in the market contains from 6*02 to 8 per cent, of water. 

2. Commercial glycerin does not lose the whole of its water when dried m vacuo, 
but retains 1*52 per cent. 

3. The most anhydrous glycerin is hygroscopic, and absorbs moisture from the 
atmosphere up to 17*46 per cent. 

4. Traces of glycerin are volatile in a current of steam. In one experiment the 

loss on distillation amounted to 0*379 per cent. G. A* M* 
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JfM2*» 1900) xix., 101.)^^e authora call attention to the fact that the conetwtsof 
colbpfaony acids are not the same as those of the rosins from which they ha^e been 
derived ; therefore, in the analysis of soaps, especially those containing much roain, 
it is not possible to calculate accurately the proportion of colophony used by the 
manufacturer by comparing the analytical data with the figures published for 
ordinary rosin. The annexed table gives, firstly, some constants of various brands 
of commercial rosin, and secondly the similar constants of the same materials t^r 
saponification, decomposition of the soaps, and removal of the resinous matters by 
means of ether. The iodine values were obtained with the Hiibl solution at 
eighteen hours, employing an excess of 300 per cent, of iodine. 
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“Wite.” 

“Nffloo.” 

“ W. W. 
Zante.” 

“N. 

XerM.” 

“W. G. 
Wax.” 

Original rosin : 






Acid value 

.. 160-8 

162-0 

154*5 

157-3 

160-1 

Saponification value 
Iodine value 

.. 177-6 

176-4 

174*3 

174-3 

177-3 

.. 184-7 

181-0 

158*5 

168-4 

166-9 

Recovered resin : 






Acid value 

.. 163-9 

163-9 

159*1 

159-1 

161-0 

Saponification value 

.. 176-4 

175-3 

167*5 

165-5 

169-6 

Iodine value 

.. 175-5 

166-8 

154*9 

149-9 

153-6 


The authors agree with Lewkowitsch that the effect of the Wijs and Hiibl iodine 
solutions on fats and oils is fairly concordant ; but on rosin or resin acids it is very 
different. One sample of rosin gave a Hiibl value of 156*7, and a Wijs value of 250*6 
at eighteen hours. The widely different results obtained by the two methods would 
suggest that chlorine compounds are formed, and this seems to be borne out by the 
immediate change in the colour of the Wijs solution on coming into contact with the 
rosin, whereas in the case of tallow acids no such change occurs. The authors 
therefore conclude that the iodine process as at present worked is of doubtful utility 
in determining the nature of the fatty matters in a mixture of these with resin acids. 

F. H. L. 

Essential Oil of Chrysanthemum. G. Perrier. {Bull, Soc, Chim,, 1900, xxiii., 
216, 217.) — The green leaves of Chrysanthemum japonicum, or autumn chrysanthe- 
mum, furnish, on distillation with water, a green essential oil. The yield (about 
16 per cent.) varies with the different species of the plant, the maximum amount 
being obtained just before the flowers begin to fall. 

The essential oil is a liquid of an oily consistency, with an odour recalling that 
of peppermint and that of chamomile. It begins to boil at 160^ C., and has a specific 
gravity of 0*982 at 15'* C., and a refractive index of 1*4931 at 18° G. It is soluble in 
10 volumes of 95 per cent, alcohol, but is nearly insoluble in 70 per cent, alcohol. 

* These latter Sgures, however, can scarcely be considered to represent the oonstants oi oolophoby 
acids, for the unsaponifiable matter of the rosin, except that ** removed in [aqueous] scduidon or by 
volaUluEation in the process of drying,** was not extracted. The abstractor has nsuiJly found the 
prc^rtion of nnsaponifiable matter in the low-grade rosin ** B.C.'* to be about 7 per oent.-«^j^ H. L. 
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Whan oodled -15^ &, it defKpits a 8maUqmQ>iitity of aflolidamorphoae Bub^tooe, 
j^xobabty a paraffin ; at -24* C. it becomes viscid, and solidifies when cooled a 
mixture of ether and solid carbon dioxide. It combines partially with sodium 
bisulphite, is acid to litmus, and has a saponification value of 8*61. The alkaline 
salt formed in the saponification yields, when treated with hydrochloric acid, a 
solid substance with an odour of angelic acid. 

From a preliminary examination the author considers that chrysanthemum oil 
resembles the oil of Boman chamomile in composition. C. A. M. 


Properties of some Essential Oils. Sohimmel and Oo.’s April Beport. 
(Chem, Zeit, 1900, xxiv., 304.) — Oil of Basil, — Two descriptions of this substance are 
now recognised. From the large-leaved variety of Ocymum basilicum, known locally 
as Selasih Mekah, between 0*18 and 0*32 per cent, of oil can be obtained by distillation, 
which has a specific gravity of 0*90 at 26® C., and a rotatory power of -30*5® to 
- 36® in a 200-millimetre tube. The oil contains from 30 to 40 per cent, by volume of 
eugenol. From its neutral constituents a body of agreeable odour, boiling at 190® C., 
has been recovered, and is now under investigation. The other variety of 0. hasilicum 
yields about 0*2 per cent, of oil, smelling like fennel, with a specific gravity of 0*948 
at 25® C. It boils mostly between 214® and 218“ C., and consists largely of methyl- 
chavicol. On treatment with alcoholic potash, it gives anethol ; and on oxidation, 
anisic acid. 

Oil of Iris, — J. C. Stead has succeeded in obtaining from 5 parts of the usual 
solid or buttery material 1 part of a golden-yellow oil, with a fine odour of violets 
when highly^diluted. It is soluble in all proportions in ether, alcohol, chloroform, 
petroleum spirit and benzene, and yields a clear mixture with 8 volumes of 70 per cent, 
alcohol. It is acid to litmus. Its optical values are d = 0*9489 ; [«]„==: —28*25®. 
It solidifies at - 5® C. It decomposes on distillation at atmospheric pressure, and 
contains no constituent separable by bisulphite ; but by treatment with alkali before 
and after acetylation is shown to contain free acids and some alcoholic bodies. 

Oil of Bosemary. — Beoent investigations by Guerbet of pure santalol recovered 
firom its phthalio acid compound throw doubt on the correctness of the hitherto 
accepted formula, CinH^oO. On hydrolysing acetylated santalol, figures were obtained 
corresponding to a content of 103*5 per cent, of santalyl acetate, whence santalol 
must either have a smaller molecule (perhaps C15H22O), or it must be a mixture of 
two differently composed alcohols. 

Oil of Warta/ra, — This is a new product, prepared by Schimmel from Bombay 
Wartara seeds, which closely resemble the fruit of Xanthoxylum piperitum D, (7., and 
probably also belong to the Butacea. On distillation, about 2 per cent, of an oil 
smelling like coriander was obtained: specific gravity, 0*8714; rotatory power, 
[a]n= -1-6® 31'; saponification value, 27*1 ; solubility, 1 vol. in 1 vol. of 80 per cent, 
alcohol. By distillation at a pressure of 14 millimetres it was separated Into six 
fractions, of which the first boiled at 175® to 176® at atmospheric pressure, and gave 
a large yield of a tetrabromide melting at 125®, showing it to be almost pure pentene. 
The fractions 3 to 5 were rectified, and finally an oil was recovered which exhibited 
the properties of d-linalol : specific gravity, 0*868 ; rotatory power, + 14® 20' ; boiling- 
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poiaiyi 7B* at 14 mniimatres. Th« identity of this oil with d4inalol, which has 
hitherto been found only in o3 of coriander^ ms proved by its ocmversion Into oiti^ ' 
and into ^-tespineol, etc. F« H< L. 


On Certain Methods for the Determination of Cellulose. C. Beck. (Zeit. 
filr Untersttch. der Nahr, und Genussmitteh 1900, iii., 158-164.) — The methods studied 
by the author were Lebbin's {Arc, Hyg,, 1897, xxviii., 212), Konig’s {Zeit, filr 
Unterstich, der Nahr. und Gennssmittel, 1898, i, 3-16 ; Analyst, 1898, xxiii, 47), and 
Henneberg's. Lebbin's method is briefly as follows : 3 to 5 grammes of the substance 
are flrst boiled with 100 c.c. of water for half an hour ; 50 c.c. of 20 per cent, 
hydrogen peroxide are then added and the boiling continued for twenty minutes, 
during which 15 c.c. of a 5 per cent, ammonia solution are added in small quantities 
at a time. This is followed by another boiling for twenty minutes, after which the 
raw fibre is filtered washed with hot water, dried and weighed. Konig's method 
has already been published in this journal {vide abstract cited above). The old 
method of Henneberg (boiling successively with dilute sulphuric acid and potash 
solution) was studied in conjunction with the two newer processes for the sake of 
comparison. In all cases the amount of cellulose was arrived at by deducting the 
sum of the pentosans (determined by Tollens and Councler’s method), the nuclein 
(N by Kjeldahl x 6*25), and the ash from the raw fibre. The most concordant results 
were obtained with Henneberg’s method, and the author considers that for establish* 
ing a comparison between the finer sorts of flour, this method furnishes the most 
reliable data. Lebbin's method yielded the least concordant results. In connection 
with this method, the author tried the effect of removing, as far as possible, the 
starch and the albuminous bodies before boiling with the hydrogen peroxide. The 
results, however, were still unsatisfactory, and are only interesting in so far as they 
show the unsuitability of hydrogen peroxide for the purpose, even under conditions 
more favourable than obtain in the original method. The author does not consider 
Lebbin’s method of any value at all, either scientific or practical. The results 
obtained by Konig’s method were also very discordant, owing apparently to variations 
in the boiling-point of the liquid. It also seemed that some other substance must be 
left in the raw fibre in K6nig!8 method, since the cellulose found in bran and flour by 
this method by deducting the nitrogenous substances, pentosans and ash from the 
raw fibre was greater than that obtained by Henneberg’s method, notwithstanding 
that the cellulose is less attacked in Henneberg’s method than it is in Konig’s. 

Bemarks on the Foregoing Paper by J, Konig , — Kdnig remarks that the 
discordant nature of the results obtained by Beck with his method was probably due 
to his instructions regarding temperature not having been accurately followed. The 
temperature should be maintained within the limits of ISl** and ISS** G. This can 
easily be done by using glycerin of 1*229-1*230 specific gravity, working upon air- 
dried substances containing not more than 12 per cent, of water, and reducing the 
flame of the burner as soon as the fluid commences to boil The use of a digester, 
however, is preferable to open boiling, and in this case the temperature should be 
maintained at 137° C. for one hour. Beck’s opinion as regards the suitability of 
Henneberg’s method for discriminating between fine flours is directly contrary to 
Konig’s experience. He considers that Henn^berg's method is less reliable with fine 




!xm mmi^. 


rarely giveg eonc^rdae^ resulte, <m aoebuni of the aiffio^ity^if Jtla^ 
remarlcB farther, that Ub objeot, as stated in his paper, was to dhsMa a 
method for separating as completely as possible the pentosans from the heaosfctts, 
and that no method yet proposed fornishes pore oellalose of the formula n^CUSioOs). 


H. H. B. S. 


Notes on tjhe Betimation of Cellulose. C. Cotmoler. {Chem. Zeit, 1900, 
xxiv., 368.) — The author discusses four methods which have been proposed for this 
determination : (1) The Schulze-Henneberg process, (2) H. Muller’s process, and 
(3) that recommended by G. Lange (Analyst, 1895, xx., 283). Muller’s process is 
carried out by extracting the material with a mixture of alcohol and benzene, and 
next with hot water; then removing from the residue certain ** incrusting substances” 
by repeated alternate treatments with 0*4 per cent, bromine-water and 0*4 per cent, 
hot ammonia, filtering and washing the mass between each stage of the operation. 
Mliller claims that four such treatments with bromine and ammonia are sufficient 
to yield pure cellulose ; but Councler always finds more, sometimes twenty, 
alternations to be necessary. The method thus becomes exceedingly laborious, and 
Councler has endeavoured to shorten it by (4) previously heating the sample with 
calcium bisulphite solution (8** Beaurn^) for four or eight hours at a temperature of 
110° to 140° C. in a sealed tube, and then proceeding as before. 

All these four processes show different results, (3) and (4) giving the lowest, but 
not identical figures ; (3) is untrustworthy because, no true solvent for cellulose 
having yet been discovered, the substance dissolved by Lange’s alkali and pre- 
cipitated by his strength of acid is not cellulose ; (4) is incorrect because cellulose 
appears to be attacked by bisulphite at temperatures of 100° C. and upwards ; (1) 
and (2) seem to give better results, but are too complicated and tedious. An exact 
and simple method of estimating cellulose has therefore yet to be elaborated. 

F. H. L. 


On the Determination of Carbon and Hydrogen by Combustion in Oxygen, 
using Copper Oxide. C. P. Mabery and W. R. Clymer. (Journ, Amer. Chem, 
Soc.f voL xxii., [4], pp. 213-218.) — In investigating the conditions necessary to insure 
accuracy in the combustion analysis of hydrocarbon oils the authors find that copper 
oxide is reliable when brought into a constant condition by blank trials. For the 
dr3dng apparatus they recommend combustion-tubes 175 centimetres long, bent at 
an angle of about 105^ at 30 centimetres from one end, one set being filled with 
broken glass and concentrated sulphuric acid, the other with glass and 40 per cent*, 
potassium hydroxide solution. 

Sulphuric acid forms the best absorbent for the water produced during combus- 
tion, and when used in small quantity (2 to 3 c.c.) retains but a very slight proportion 
of carbon dioxide. The tube employed has a bulb for collecting the greater part of 
the condensed water ; the front limb of the U*tube is 10 centimetres high, and a 
lateral tube is attached for connection to the potash bulb. This drying-tube may be 
used for ten to twelve combustions before recharging with acid. 

For carbonic acid absorption the Geissler bulb is the most convenient apparatuSy 
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ai^ no loM ooonrs, provided the 33^ per oent. potassimn hydroxide be ui^ for hbl 
more tjban four or five analyses. With the ordinary oaloinm chloride tube air may 
be aafdy passed at the rate of 500. c.c. per minute, and the freshly-fused, fine granular 
chloride may be used in a large number of analyses. 

The combustion-tubes require a long time to bring them and the connections 
into good working order — expulsion of volatile impurities from the copper oxide, 
moisture from the tube, oxide, and rubber stoppers, etc. If the tube be filled with 
oxygen before inserting the substance, and the rate of volatilization be carefully con- 
trolled, any hydrocarbon may be burned in a 20-burner furnace. No advantage is 
gained by weighing the absorption-bulbs full of oxygen instead of air. G. B. 

The Elementary Analysis of Organic Substances containing Eitrogen. 
F. Q. Benedict. {Amer, Chenfi. Joum,, vol. xxiii., [4], pp. 334-852.) — To secure the 
reduction of the copper without adding unknown amounts of carbon dioxide and 
water to the materials to be weighed, the author recommends that such nitro- 
compounds as contain a deficiency of carbon and hydrogen in the molecule should ^ 
burned in admixture with a carbonaceous substance of known composition, the 
resulting products being then in a position to react upon and reduce the oxides of 
nitrogen present. Naphthalene, benzoic acid, and sucrose are highly suitable, but 
the first-named is difficult to obtain pure, whereas pure, dry sucrose can be readily 
obtained. 

It is generally desirable, in charging the boat, to leave a free space of about 
1 centimetre at the front end, which space is filled with the reducing agent (c.y., 
sucrose), the rest being sprinkled over the substanca A space of 1 centimetre is left 
between the front end of the boat and the asbestos plug in the combustion-tube. 
The spiral in the front end of the tube is heated first, and then the copper oxide, 
before the reducing material in the boat is reached. The gases evolved by the 
sucrose reduce part of the adjacent copper oxide ; and the final charring of the 
sucrose leaves an excess of carbon to aid in reducing the nitro-group. The conditions 
are different with benzoic acid, there being little or.no carbon left, though the copper 
oxide is reduced for a distance of several centimetres. In calculating the results, 
allowance is made for the known weight of water and carbon dioxide formed by 
the reducing agents employed. 

An admixture of three or four volumes of finely-powdered, dry silica increases 
the regularity of combustion, and appears to have a direct influence on the reduction 
of the oxides of nitrogen, which under these circumstances ai-e found in much smaller 
quantities in the products of combustion. C. S. 


A Colour Beaotion given by the Products of the Digestion of Fibrin and 
Albumin with Papayotin. V. Harlay. {Joum, Pharm, Chem,, 1900, xi., 172-178.) 
— lEie products of the digestion of proteids with the juice of Carica hastifolia were 
found by the author to give with tyrosinase the same coloration as that given, by the 
products of peptic digestion (Analyst, xxiv., 272), but in a greater degree of purity. 
The green colour in the case of pepsin resembled that of chlorophyll, whilst the 



had more of a bkia shades This was shown to be due to tte piresenee 
of oi^t colouring matters , ^hieb aooompanied the pepsin greMi an^ which' on 
r^uetion with sine and hydrochloric acid were destroyed first. In both digestions 
the main colours had the same spectrum and reactions, and were oohsidered by the 
author to be identical. C. A. M. 

A Method of distinguishing Indigo from other Blue Byes in Woven Vabrios. 
F. H. van Iieent. (Zeit anal. Chem,^ 1900, xxxix., 92-95.) — The threads of the 
fabric under examination are disintegrated into a loose wool, and a portion covered 
with pure melted phenol in a test-tube, which is then kept for an hour in a boiling 
water-bath, with occasional agitation. The blue solution which is obtained when 
indigo is present is poured off from the fibres, and the treatment with phenol 
repeated if required. The fibres are then washed two or three times with strong 
alcohol, and, after pressing and drying, a pure white wool is left. 

Indigo red and another red colouring matter, possibly originating from the 
indigo, are simultaneously dissolved by the phenol. When the phenol solution is 
mixed with a large quantity of strong alcohol, the greater part of the indigo blue is 
precipitated, and the liquid shows the colour of the indigo red. 

If the fibres be boiled with the phenol, they are strongly attacked by it, which, 
however, is not the case at the temperature of boiling water. Aniline and nitro- 
benzene extract but little indigo from dyed wool at 100'^ C., and are therefore 
unsuitable solvents for the test. 

* In experiments with wool dyed with other colouring matters, the author has so 
far found that, with the exception of indophenol, indigo is the only dye dissolved by 
phenol under the above conditions. 

The results of his experiments are shown in the following table : 

Poire indigo ... ... ... Colour completely extracted ; fibres white. 

Indigo with sandal-wood ... ... Indigo removed ; red colouring matter left on 

the fibres. 

Indigo and alizarin blue with 

chrome mordant ... ... Indigo removed ; fibres blue. 

Indigo over alizarin ... ... Indigo removed ; fibres red. 

Indigo and indophenol in mixed 

bath ... ... Much colour removed ; fibres still blue. 

Indigo sulphonic acid ... ... Only a little colour removed ; fibres blue. 

Briluant sulphonazurine . . . ... Nothing removed ; fibres unchanged. 

Indulin ... ... ... ... A little removed ; fibres blue. 

Alizarin in^go blue ... ... Nothing removed ; fibres unchanged. 

Alizarin cyanin ... ... ... Liquid coloured red ; fibres remain blue. 

Anthracene blue ... Some red extracted ; fibres unchanged. 

Logwood with mordant of alum, 

diromium, and antimony ... Unchanged. 

Other dyes, such as palatine scarlet, cochineal, and anthracite black, also 
remained xmdissolved by the phenol. On testing a mixture of fibres dyed with pure 
indigo, with anthracene blue, and with indigo and sandal-wood, only the indigo 
dissolved, and, under the microscope, the difiereut colourless, blue, and reddish brown 
fibres could be identified. 





Tile lest ie not eo stiitelde for cotton ae for wooUen labrioe, einoe indoln ie 
difMlired from cotton by the phenol as readily ae indigo. ^ ^ 

> The author has not succeeded in quantitatively estimating the indigo by this 
method^ chiefly on account of the difficulty of separating the fibres from the phenol 
solution without loss. G* A. M. 


Notes on the Valuation of Tanning Materials. Paessler. {Zeit&. angew, 
Chem., 1900, 318.) — The author holds that if the directions laid down in the ** Beport 
of the First Congress of Leather-Trades Chemists ’* (H. Proctor and J. P. Parker) are 
followed exactly, the results obtained on analysing samples of tanning materials will 
become quite satisfactorily uniform and accurate. He also calls attention to the 
following points : It is necessary to take great care in selecting a small sample for 
analysis, even when the material has already been sampled from bulk. Many 
tanning materials contain a large number of foreign substances of different specific 
gravities, and so tend to separate into layers of different composition during agitation 
or transport. Especially with materials which are but imperfectly soluble in water, 
the particular grade of filter-paper employed is of considerable influence on the 
results. Schleicher' and SchuH’s No. 602 ** Extra Hard ** is the best ; in all cases the 
filtrate must be perfectly clear, for even the trace of suspended matter that passes a 
softer paper and renders the liquid only opalescent is taken up by the hide-powder 
and affects the figures of the analysis. The use of a hide-powder containiug a certain 
proportion of filter-paper is distinctly advantageous; the cellulose prevents the 
liquid from rising up the walls of the filtering vessel, and also assists in the washing 
of the tanned hide-powder. Mehner and Stransky of Freiberg- i.-S., are now making 
a powder with 15 to 18 per cent, of filter-paper (instead of the 35 per cent, advised by 
Gerych), which behaves admirably. The hide-powder is best packed so that the 
filtrate passes at about 10 drops per minute; excessive tightness causes loss of 
tannins by dissolution of the soluble matters of the powder, but the errors are not 
serious. It is advisable, and in special cases important, that the temperature of the 
extract when being diluted to the desired volume, and of the liquid during filtration, 
should be maintained at the normal point, 17*5"* C. ; for the degree of solubility of 
some of the almost insoluble tanning constituents depends largely upon that 
temperature. F. H. L. 

The Detection and Estimation of certain Vegetable Substances commonly 
used to adulterate Sumach. G. Scarlata. {Staz. SperimenL Agrar,, 1900, xxxiii., 
168-171.) — Sicilian sumach should consist of the dried and powdered leaves of Bhtis 
coriaria ; but from the author’s experience it appears to be widely adulterated with 
the leaves of other plants containing tannin, and notably with those of the Tamarix^ 
dfricana and of the lentiscus (Pistacia lentiscus). 

Of the methods proposed to detect these adulterants, a microscopical examina- 
tion of the powder, as recommended by Brizi, requires long experience, and is, brace, 
practically unused, whilst that of Bpica (Gazzetta, 1897, 354) does not solve the 
problem. 

The author’s method is based on the fact that when finely-powder^ S^cunach is 



k> fUl upbft glycerin (epedfio is then brought^ to the 

boiUi^-j^int and left for. an iumt, l^e sumach subrides complexly, and the super- 
niaiint glycerin essumes a greenish^yellow tint. 

If/ however, the test be tried with finely-powdered lentiscus leaves/ the powder 
is Irit on the surface of the glycerin, to which it imparts a wine-red colour ; wfaSst 
in the case of the tamarix leaves the powder remains in suspension, and only falls 
after twenty-four hours. Here, too, the glycerin is coloured wine-red. 

In his experiments on the quantitative determination of lentiscus in sumach, the 
author prepared a mixture containing 20 per cent, of the former. Kve grammes of 
this mixture, previously passed through a fine-meshed sieve, were introduced into a 
large test-tube containing 110 c.o. of glycerin (specific gravity 1*26) ; the liquid 
was heated to the boiling-point, without shaking, and boiled for a few moments 
until there was a complete emulsion. It was then left for twenty-four hours, after 
which the supernatant glycerin, together with the powder on its surface, was removed 
by means of a pipette. The powder was collected on a weighed filter, washed with 
water until free from glycerin, dried in the water-oven, and weighed. The results 
thus obtained varied from 0*65 to 0*70 gramme. The loss, through solubility of the 
powder in the glycerin, amounted, in the mean of several determinations on 1 gramme 
of pure lentiscus, to 30 per cent., and on adding this to the amount actually found, 
the results agreed well with the quantity taken. 

It was not found possible to quantitatively estimate tamarix leaves in this way, 
but they could be identified. For this purpose 5 grammes of the sieved sample were 
introduced into the tube of glycerin, which was then boiled as described above, and 
allowed to stand for two hours. If the supernatant glycerin was then clear and of a 
yellowish-green colour, the sumach was regarded as pure. If, however, after twenty- 
four hours part of the powder remained on the surface, while the glycerin was clear 
and of a wine-red colour, the presence of lentiscus leaves was, in the author^s 
experience, certain. Finally, when tamarix leaves were the adulterant, part of the 
powder remained after two hours in suspension in the glycerin, which had the same 
wine-red colour as in the case of lentiscus. After twenty-four hours the suspended 
powder completely subsided. C. A. M. 


INORGANIC ANALYSIS. 

Direct Determination of Carbon in Metallic Alloys, H, Brearley. {Chem. 
News, vol. Ixxxi, pp. 91, 92.) — Samples of various alloys were heated for one hour in 
a Bunsen furnace, the porcelain tubes being supported in asbestos arches, thus enabling 
a higher temperature to be maintained than usual with combustion tubes. The 
results showed the method to be applicable to metallic tungsten, ferro-tungsten, ferro- 
silicon, 12 per cent, silicon-spiegel, ferro-silico-molybdenum, and 20 per cent, spiegel, 
though the last-named could not be completely oxidized. On the other hand, 
metallic molybdenum volatilizes, leaving only impurities like SiO^, WO^, etc. ; 
tungsten-nickel alloy is imperfectly oxidized, and ferro-manganese, ferro-chromium, 
chromium nickel and metallic chromium cannot be oxidized without some other 
oxidizing reagent. Ferromanganese is oxidized completely in presence of oxides inert, 
towards chromium alloys, e.g., zinc oxide. C. S, 





APPARATUa 

ITew X)j»Yice for drying Crystallised Salts. F. H. Gutman. {Chem, New^^ 
voL Ixxxi., p. 91.) — The appArattis consists of a large porous cup, !E( B, to contain 
the salt to be dried, with a hole in 

the bottom to take a good-sized ^ 

cork, the mouth being also closed ^ ~ m *| 

with a cork. Glass tubing is fitted ^ ~ A jL i 

centrally through both corks, and, | WO 

the whole being placed in a frame ^ ^ • BB 

or box P F, the tube A is con- - 

nected with an aspirator, whilst 

the other tube is connected with the drying tube D, with or without the intermediate 
tube C, which can be heated to any desired temperature when hot air is required. 
The cup may be slowly rotated from time to time to expose a fresh surface of the 
salt to the air current. C. S. 


An Improved Wash-Bottle with Bunsen Valve. O. Gumber. (Chem. Zeit., 
1900, xxiv., 396.) — When an ordinary wash-bottle is fitted with a Bunsen valve, it is 
impossible to arrest the stream of water suddenly 
without loosening the cork of the flask, unless the 
exit tube is provided with a length of rubber which 
can be pinched with a clip or with the fingers. The 
annexed sketch represents an improvement that 
brings the current of liquid under more immediate 
control, a is a bent piece of glass tube, carrying 
at its outside end a short length of rubber, b, the 
normal diameter of which is about one-half that of 
the glass. Within the glass tube slides easily a 
conical piece of rod (shaded in the diagram), which 
has a maximum diameter less than that of the glass, 
but greater than that of the rubber. When there is 
an excess of pressure in the wash-bottle, the rod is 
forced outwards till it makes a joint against the 
rubber tube; but if the finger give a slight lifting movement to the ball at the end, 
the rod slips upwards, the joint is broken, the pressure relieved, and the stream of 
water stops. P. H. L. 



Aluminium Plates fbr Laboratory Purposes. Firitsoh and Venator. (CJiem, 
Zeit,^ 1900, xxiv., 286.) — The authors recommend sheets of aluminium 3 or 4 milli- 
metres thick as substitutes for the ordinary wire gauze or sand bath. They have 
employed such a plate for five years in a fume cupboard, and it is still in perfect con- 
dition. The efficiency of the gas-burner is much greater than with a sand bath, 
while dust and breakage of the gauze are avoided. When evaporating liquids to 
dryness, a thin sheet of asbestos should be laid over the metal. F. H. L. 
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B. Sc, (Lond.), A.R.C.Sc. (Lond.), Royal College of Science, London. Woodhead, 
6. A.,* B.Sc. (Dun.), Durham College of Science, Newcastle-on-Tyne. 

The examiners in chemistry were Dr. Bernard Dyer, D.Sc. (Lond.), F.I.C., and 
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THE COMPOSITION OF MILK AND MILK-PRODUCTS. 

By H. Dkoop Richmond. 

{Read at the Meeting, May 2, 1900.) 

Of the 34,943 samples analysed in the Aylesbury Dairy Company’s Laboratory 
during 1899, 29,266 were analyses of milk. 

The composition of 14,133 samples taken on arrival of the milk from the farms 
at the chief and branch depot is given in Table 1. The composition of the morning 
and evening milk is kept separate. 


Table I. 

Average Composition of Milk during 1899. 


1 

Morning Milk. 


Evening Milk. 



Average. 


Month. 

HpuoiSo I 
Gravity. 

. 1 

Totol 

Solids. 

Fat.{ . 

Solids^ 

Qot-fat. 

Specific 1 Total | 
Gravity, i Solids. 

Fat. 

Solids- 
ncvt-fat. 1 

Spt)cific 

Gravity. 

Total 

Solids. 

F»tl 

Solids- 

nnt'fat. 

January - 

1 -0826 

12*08 

3*68 

9-00 1 

1-0324 { 

13*06 

4*02 

9*03 

1*0325 

12*86 

3*85 

9*01 

February - 

1 -0326 

12*66 

8*66 

9*01 1 

1*0324 1 

13-06 

4*01 

9*04 

1*0325 

12-85 

3-83 

9*02 

March 

1*0326 

12*67 

3*50 

8*98 

1*0324 1 

, 12*90 

3*90 

9*00 , 

1 -03-25 

12*74 

3*75 

8*99 

April 

1-0825 1 

1 12*66 

8*58 

8-98 1 

1*0824 1 

, 12*86 

3 84 

9*01 

1*0326 

12*70 

3*71 

8*99 

May 

1*0828 

12*88 

8*88 

9*00 1 

1*03*26 1 

12*80 

3*77 

9*03 , 

1*0327 1 

12*69 

3*67 

' 9*02 

June 

1*0327 

' 12-26 

3*30 

8*96 

1*0322 

12*63 

3*70 

8*98 

1*0826 

12*46 

3*60, 

8*96 

July 

, 1*0820 

1 12*80 

3*47 

8*83 

1*0816 

12*61 

3*76 

8*76 

1*0818 , 

12*40 , 

3*61 

8*79 

August - 

* 1*0816 

12*32 

3*60 

8*72 1 

1*0309 

12*47 

3*83 

8*64 

1*0812 

1 12*40 

3*721 

8*68 

September 

1*0819 

1 12*61 

8*67 

8*84 I 

1*0315 

12*84 

4*03 

8*81 

1*0317 

12*68 

8*86, 

8*83 

October • 

1 1*0825 

1 12*70 

'3*70 

9*00 1 

1*0822 

13*04 

4*06 

8*98 1 

1*08*24 

12*87 j 

1 8-88 

8*99 

Noveonber 

1-0828 

12*64 

'8*69 

8*96 

1*0321 

12*97 

'4*01 

8*96 

1*0322 1 

1 12*80 1 

1 3*861 

3*96 

Beoember 

1*0826 

12*66 

8*60 

8*97 

1*0324 

12 91 

1 

3*90, 

1 

9*01 

1*0325 

12*74 ; 

|8-76| 

8*99 

Average 

1 1*0324 

12*51 

3*67 

8*94 

1*0821 

12*83 

i 

'3-00 

8*93 * 

1*0822 

12*67 

3*74] 

8*93 


As has been noticed in former years, the lowest fat occurs in June and tiM 
highest in October. During the months of July and August the solids*not-lat an 



TBB ANAZiT'BV. 


bdkm the average, as has been recorded in every previous year. Last year, oRm 
to the drought, the depression in solids-not-fat extended into September, while Ws 
year the S^tember solids-not-fat show a marked inorease over those of Ang^ 
As the September of 1899 was a comparatively wet month, this is further evidenW 
that drought has a tendency to cause low solids-not-fat. 

Three samples representative of the mixed bulk of milk from a whole farm fell 
below 30 per cent, of fat, lowest figure recorded beii^ ^’94, and many samples, 
especially during ^uly and August, fell below;.8.’i6 per cent, solids-not-fat. 

Three samples especially may be mentioned. Of these the first is from a single 
cow with a suspicious udder, whose half died and was found to be in an advanced 
stage of tuberculosis ; this sample was not obtained from the herds supplying the 
company, but was obtained from a private source. The other two are from milk 
taken under the personal supervision of the lady to whom the herd belonged. 


Specific gravity ... 

1-0302 

1-0288 

1-0290 

Total solids 

... 10-66 

11 -.39 

11-50 

Fat 

2-60 

3-37 

3-40 

Sugar 

3-23 

4 03 

4-08 

Proteids 

3-98 

3-24 

3-27 

Ash 

0-85 

0-75 

0-75 

Solids-not-fat 

8-00 

8-02 

8-10 


These samples confirm the view previously expressed, that when genuine 
samplss axe low in solids-not-fat, the proteids and ash are normal, and the milk- 
sugar is the constituent on which the deficiency falls. 

I have in a previous paper (Analyst, xxiii., 169) drawn attention to the fact 
that the expression G -t- F is approximately a constant ; this does not hold in 
abnormal samples. I would here mention that all milks, almormal or otherwise, 
conform to the following two rules, which are practically different modes of expres- 
sion of the same fact. 

A. The solids-not-fat, less the milk-sugar, calculated on the milk devoid of fat, 
amoifnt to at ijeast 4‘0 per cent. This, expressed as a formula, is ; 

, 100 , , ^ 

(n — 1 j) ^ j, exceeds 4’0. 

(8 = solids-not-fat, L = milk-sugar, F - fat.) 

’ p. The sum of the specific gravity degrees and the fat, less four times the milk- 
sugar, exceeds 16-0 ; this, expressed as a formula, is : 

G F - 4L exceeds IGO. 

The following Table 11. gives analyses which support this view. Hie bulk, of 
the analyses have been previously published, and the references are given for 
verification. 
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TabiiB II. ■ 

t 

1^0^* ' 

Fat. 

F. 

«r- 

8elkU> 

not-fst. 

8. 

( A ) 

S-lix too 

lOto-F- 

( B ). 

G+F-4L. 

^88^ 

3-30 

477 

8-85 

4-21 

17-22 

82-0 

3-60 

470 

871 

413 

16-80 

32-5 

3-35 

470 

906 

4-50 

17-05 

82*5 

8-86 

4-82 

808 

4-21 

1707 

32-8 

306 

401 

874 

4-05 

16-11 

33-0 

8-30 

404 

8-94 

4-14 

16-94 

33-2 

316 

4-92 

913 

4-34 

16-67 

32-6 

3-86 

4-63 

900 

4*53 

18-03 

32-6 

2-96 

4-58 

8-69 

4*23 

17-23 

32-7 

3-35 

475 

8 77 

4-15 

1705 

32-8 

3-96 

402 

8 85 

4-19 

17-47 

84-2 

3-50 

406 

914 

4*53 

18-26 

330 

3-40 

4-66 

8-98 

4*47 

J 7-76 

320 

3-53 

4-66 

8-83 

4*32 

16-89 

32-9 

3-70 

4-60 

909 

4*66 

18-20 

32-5 

8-25 

4-68 

8-85 

4*31 

17-03 

32-7 

3-36 

408 

8-91 

4*16 

16-57 

31-5 

3-76 

4-56 

8-85 

4*45 

1701 

31-5 

315 

4-50 

871 

4*34 

16-65 

320 

3-35 

4-58 

8-63 

4*18 

17-03 

31-8 

3 G 5 

4-63 

878 

4*30 

16-93 

32-2 

3-40 

4-65 

878 

4-27 

17-00 

320 

365 

4-85 

8-96 

4-26 

16-25 

32-5 

3-65 

475 

9-14 

4*55 

17-15 

33-5 

3-55 

4-87 

8-84 

4*11 

17-57 

32'5 

4-25 

474 

H -93 

4 '37 

17-79 

32-7 

3-55 

472 

800 

4*22 

17-37 

32-3 

390 

4 79 

8 90 

4*27 

17-04 

320 

4-00 

4-85 

803 

4-14 

16-60 

32-2 

4-55 

4-50 

807 

4*52 

18-75 

320 

4-15 

470 

8-91 

4*39 

17-35 

31-6 

5-35 

4-54 

8-69 

4*38 

18-81 

32*2 

3-55 

4-66 

870 

4^18 

17-11 

31-5 

4-00 

4-54 

872 

4-37 

17-34 

31-3 

355 

4-54 

8-65 

4 25 

16-69 

31-3 

400 

4-65 

873 

4*24 

16-50 

32-3 

4-10 

478 

808 

4*26 

17-28 

32-6 

3-60 

476 

8-93 

4*35 

17-16 

32-2 

3'75 

4-66 

878 

4*28 

17-31 

320 

3-65 

4-56 

8-58 

4*17 

17-41 

32-5 

3-50 

4-96 

809 

4*07 

16-16 

320 

3-90 

4-67 

876 

4*24 

17-22 

32-3 

3-60 

4 72 

807 

4*30 

17-02 

31*5 

3-85 

4-64 

872 

4*24 

16 77 

28-2 

6-77 

4-48 

836 

4*16 

17-06 

27*1 

8-87 

4-31 

8*48 

4*50 

18-17 

;34-8. 

4-27 

479 

9-28 

4*69 

19-41 

32-4 

7-65 

4-94 

9*10 

4*51 

20-29 

29-6 

6-69 

4-14 

8-25 

4*36 

18-63 

30-8 ' 

8-99 

4 '41 

8-53 

4*29 

17-15- 


t- t 


' Itaforenoe. 


( 

Amai»ybt, xxir., 198. 

» l > 


>> •> 

ft r> 

ft tt 


t tt 

tt tt 

tt tt 

tt tt 


tt tt 

tt tt 

tt tt 

ft tt 


tt tt 

tt tt 


tt tt 

ft tt 

tt tt 


Not published. 






G. 

I'M. 

F. 


Solida- 

not-fat.’ 

S. 

(A) 

S-Lx 100 
100-F’ 

G+F-Ili. 


83'6 

3-08 

4-89 

9-12 

4-86 

17-12 

Not pablishsd. 

38-6 

3-77 

6-17 

916 

4-15 

16-69 


38-6 

8-71 

4-66 

908 

4 '59 

18-57 

i>- JIB 




Ahrumml Milks. 



30-7 

4-00 

4-48 

8-44 

412 

16-78 

Analyst, xxiv., 198. 

31-8 

3-20 

4-77 

8-55 

3*90 

15-92 

„ xxiv., 199. 

28-5 

4-04 

3-65 

7-99 

4*63 

17-94 

t9 " l» 

29-8. 

4-14 

3-89 

8-39 

4*69 

18-38 

it it 

28-8 

4-39 

3-82 

8-17 

4*54 

17-91 

t* n 

29-5 

8-94 

3-84 

8-29 

4*63 

18-08 

tt ft 

28-2 

4-81 

3-70 

809 

4*60 

18-21 

ft ft 







(Vieth) 

363 

3-62 

4-61 

10-24 

5-79 

21-28 

Analyst, xvii., 89 







(Bodmer) 

24-8 

3-14 

2-59 

7-24 

4-80 

17-58 

Analyst, xx., 266. 

30-2 

2-60 

3-23 

806 

4*96 

19-88 

See ante. 

28-8 

8-37 

4-03 

8-02 

4*13 

16-05 

tt 

29-0 

3-40 

4-08 

8-10 

4*16 

16-08 

) t 


H. Timpe {Chem. ZeiL, 1899, 1040) has lately drawn attention to the fact that 
there is a constant relation between the proteids and fat in genuine milk, expressed 
by the formula P = 2 4-0 35 F ; and he proposes to detect adulteration in milk by a 
divergence between the proteids found and calculated. 

If the difference (found minus calculated) is positive, and exceeds in mixed milk 
-i-0’06, he concludes skimming; if negative, and exceeding -006, he concludes 
dilution either by excess of fat or by water, and decides between these two causes by 
the sugar and ash determinations. 

He deduces his formula from twenty-one analyses of “ normal ” milks, in which 
the differences vary from +012 to - O’ll. He gives analyses in his paper of forty 
abnormal milks, the first nine of which are classed as abnormal because the cows 
were either stall fed or experimentally fed, the next fifteen samples because the cow 
was diseased (and these are rightly classed as abnormal) ; the last sixteen samples 
were derived from a cow which had recovered from gastric catarrh. 

He also quotes feeding experiments by Langbeck on three cows : one cow 
remained of the same weight, and gave milk of fairly constant composition through* 
out the series, and he points out that the milk of this cow agreed with his formula 
except when the food was changed ; the other two cows altered in body-weight, and 
their milk constantly disagreed with his formula, and was therefore classed as 
abnormal. 

He concludes that normal milk — i,e,, milk produced from grass-fed cows, whose 
food is not changed, and who are not suffering from disease— will, when the mixed 
product of several cows is considered, agree with his formula within =fc0-06 per cent, 
(though one-third of his normal milks exceed this). This conclusion involves the 
assumptions that stall-feeding, change of ration, etc., are practically unknown, and 
that the methods of analysis involve an experimental error of less than 0*06 per cent. 
These assumptions appear to be unwarranted. Certainly in English dairy practice 



gkjK^^^u^ earn u ^•norpoml*'—^^ those appeaxs no roaoon to 

ii)iPpoiO> otharwisarrthe pexnentage of disagreement with his fonnpla ^wps np 

^ If we take the results obtained in the estimation of the fat and proteidSi an 
experimental error of 0*1 per cent, is by no means an over-estimate of possible varia- 
tiona ; an error of 0*1 per cent, in each might mean a variation of 0*135 per cent, in 
the difference, a figure which is more than double his allowable variation. 

When his series is extended — and I have done this by applying his formula to 
over fifty milks — the agreement practically disappears. The following table expresses 
my results in a condensed form : 

Percentage of Protelds. 


Percenta-ge of Fat. 

^Extrem«)8. 

Mean. 

Calculated. 

DifferenceT' 

3 0 -3-25 

311-3-48 

3-35 

308 

+ 0-27 

3-25-3-50 

3*22- 3*60 

3-38 

3*19 

+ 019 

3-50-3-75 

3-27-3-76 

3-46 

3-27 

+0-19 

3-75 4-00 

3 *30-3 *63 

3*40 

3*36 

+ 004 

4O04-25 

3*27-3*68 

349 

3*44 

+ 0*05 

4*25 4 -50 

345-3*55 

3*50 

3*60 

-O-IO 

Above 4*50 

342-3 *66 

3*52 

3*77 

-0*25 

The maximum 

individual differences 

varied 

from 4- 0*46 to 

— 0*44, or nearly 


0*5 per cent. 

It is seen from the above table that there is a very slight tendency for the 
proteids to be higher when the fat is high, but the tendency is very much less than 
that indicated by Timpe’s formula. 

In my opinion, the conclusions arrived at in the paper are entirely unwarranted 
by the facts, because — 

(a) The number of samples of “ normal ” milk is too small to admit of a general 
conclusion being drawn. 

(b) The limitations within which the formula is applicable are so narrow as to 
destroy its usefulness in commercial work, and the “ abnormal ” samples are classed 
as such on insufficient grounds. 

(c) The agreement expected is greater than the accuracy with which commercial 
analysis can be done. 

(d) On applying the formula to results obtained under other conditions it fails 
utterly. 

The bulk of the fat estimations of the milks referred to in Table I. were made by 
the Gerber method ; though the accuracy of this is generally admitted, I have 
thought that some figures, showing the differences between this and gravimetric 
nA6thods during 1899 would show the extent to which the figures are reliable. 

In all 65 experiments where comparisons were made are available ; the fat 
varied from 1*98 per cent, to 4*60 per cent. The maximum differences were +0*15 
and - 0*20, with a mean difference of - 0*016. 

Of the 65 samples 39 had an error of 005 or less = 60*0 per cent. ; 15 an error of 
0*06 to 0*10-23*1 per cent, ; 9 an error of 0*11 to 0*15 = 13*9 per cent. ; and 2 an 
error of 0*16 to 0*20 = 3*1 per cent. 



* two sam]^es difteraboeii'^^^ b^ore tB&b 64s b htimibi 
somewhat 'elotted storilixed milk, and excdudihg these, and inclnding only tli^|88 
ordinary milks, the maximum differenoes vreie 4-0^15 and - 0*14, and the mean ws 
- 0*01 per cent. % 

Storoh holds that the iat globules in milk are surrounded by a ** mucoid ** mem|‘ 
brane; I have already expressed myself as unable to accept this view (Analyst, 
xxii., 207). If Storch’s view were correct, it would be expected that the membrane 
would bear such a proportion to the smallest fat globules that their density would be 
equal to that of the milk serum, and the last traces of fat could not be removed by 
centrifugal force. By means of the Crown Hand Separator, which is very efficient, 
I have succeeded, on running milk twice, in obtaining samples of separated milk in 
which the percentage of fat is so small that it does not reach the second place of 
decimals per cent. ; this fact, while not definitely disproving Storch's view, is further 
evidence against it. 

A sample of separated milk was run for fifteen hours in a centrifugal machine at 
the rate of 1,000 revolutions per minute. Cultivations on gelatine were made from 
the top portion, the middle, and the bottom. The results were, after eight days 
of at 22** : 

Ooloniee per RemarkH. 

Top ... ... 197 ... Growth rapid, about 20 per cent, liquefied. 

Middle ... 5 

Bottom ... 194 ... Growth slow, none liquefied. 


This appears to show that while some micro-organisms have a density greater 
than 1*036, others have a less density. The top cultivation was made from the 
portion immediately underneath the thin layer of cream, so that it is not probable 


that they were carried up by the cream. 


The composition of clotted cream during 1899 was found to be : 


Constituent. 

Maximum. 

Minimum. 

Average. 

Total solids ... 

71*58 

60*75 

... 65-74 

Fat ... 

64*70 

50*27 

... 68-24 

Ash 

0*83 

0*46 

0-60 

Solids-not-fat ... 

10*48 

5*67 

7-50 

The composition agrees with that found in 

previous years. 



The following percentages of water in 

butter have been found : 


Maximum. 

Minhnum. 

A verage. 

French, fresh ... 

15*10 

13*08 

... 14-32 

Irish, fresh 

14*09 

, 11-79 

... 12-87 

Irish, salt 

13*29 

11-33 

... 12-31 

Danish, salt ... 

1317 

10-63 

... 11-93 

Two samples of butter prepared by a 

“ butter extractor ” which 

was claimed to 

increase the yield of butter was examined. 

The analyses were : 



I. 


11. 

Fat... 

77*86 



Water 

20*42 

9 • m 

23-16 

Curd 

1*49 


_ 

Salt 

0*23 


• ^ 


It is not difficult to see how the increased yield is obtained. 




A sample of butter prepared from the milk found last year to be low in solide- 
not-fat was found to have a refraction number of 47*2° at 35°, and a KOH absorption 
of 22*12 per cent. 

Some experiments were carried out, chiefly by Mr. C. H. Eosier, on the reaction 
described by Dupouy (Analyst, xxii., 211) with paraphenylene-di amine for distinguish- 
ing between fresh and boiled milk ; none of the usual preservatives added to milk 
were found to interfere with this reaction, though in the presence of formaldehyde 
the colour had a somewhat grayish tint. It was found that metaphenylene-diamine 
also gave a blue colour less strongly developed than when the para-compound was 
used. On adding amyl alcohol, shaking, and allowing to separate, the colour was in 
each case taken up by the amyl alcohol, but while the colour turned brown with the 
para-compound, it remained blue with the meta- compound. Alkalies turned the 
colours red. We found that the amyl alcohol solution of the colour from the para- 
compound turned brown very rapidly when exposed in thin layers to the air, while 
the solution with the meta- compound remained blue, and the amyl alcohol could be 
evaporated without much change. Oxidizing agents, such as potassium perman- 
ganate, produced a blue compound with both para- and meta-phenylene-diamina 

It appears probable than an oxydase which is destroyed by heat, exists in milk 
and this produces an unstable blue compound with para-phenylene-diamine, and a 
stable one with meta-phenylene-diamine ; the addition of amyl alcohol increases the 
delicacy of the test wuth the latter ; we recommend meta-phenylene-diamine, together 
with amyl alcohol, as the best reagent. 

A sample of separated milk was met with which did not give this reaction, either 
with para- or meta-phenylene-diamine, although it bad not been heated above the 
temperature necessary for separation ; it also curdled with difficulty with rennet, 
and contained . abundance of soluble albumin. The colour tests for heated milk 
should not be implicitly relied upon, and Faber’s albumin test (Analyst, xiv., 141) 
should always be applied before concluding that milk has been heated. 

Before concludiog I would mention that the bulk of the work has been per 
formed by Messrs. F. B. O’Shaughnessy, J. B. P. Harrison, and C. H. Eosier. 


Discussion. 

The President having invited discussion, 

Dr. Dveu desired to ask if the author knew what was the breed of the cows thal 
yielded the samples of abnormal milk referred to. He (Dr. Dyer) was inclined t< 
think that the use of some of the formulie mentioned was in the direction of un 
necessary elaboration. In the case of the flrst formula, for instance, it seemed mud 
simpler to say that, in the fat-free milk, the percentage of proteids and ash wa 
usually above 4, which seemed really to be all that the formula conveyed. Criticisn 
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of this kindt however, did not detract from the appreciation to which the' 
involved in this series of papers was entitled. 

Mr. T. H. Pope desired to point out that in the second formula the limits gil 
for the abnormal milk were inside those in the normal milk, whereas in the case % 
the first formula they were very close. He understood the author to say that thesis 
formulae would be of use in doubtful cases ; but, having regard to these numbers, he 
hardly thought that that would hold. 

Mr. John White said that he too had found that butter containing an excessive 
quantity of water — i.c., over 16 per cent. — was becoming of less frequent occurrence 
than formerly. Out of a large number of samples of butter of colonial, Irish, Danish, 
German and French origin, which had been submitted to him under the Sale of Food 
and Drugs Act within the last two years, he had only met with two in which the 
proportion of water was as much as 17 per cent. He also had examined samples of 
butter made by a process which was supposed not only to yield more butter than 
ordinary processes, but to yield it in a much shorter time ; and one of those samples 
contained 28 per cent, of water, being in this respect somewhat similar to the 
samples referred to in the paper. 

The President (Mr. Fisheh) said that, having had occasion to refer to the 
former papers of this series for the purposes of the evidence which he had recently 
laid before the Milk Standards Committee, he felt personally indebted to the author 
for the large quantity of information which they contained. In reference to the 
formula p==2 4-0*35 f, it seemed that while, in the case of milk containing about 
1 per cent, of fat, the average percentage of proteids was indicated fairly correctly, a 
larger percentage would be indicated as the fat increased, and a smaller percentage 
as the fat diminished. But this would not afford any clue to the original composition 
of a sample of milk from which, for instance, a portion of the fat had been artificially 
removed. The difference between morning and evening milk was a point of great 
practical importance as affecting the question of standards and limits, having regard 
to the small proportions of fat sometimes found in milks which were mixed milks, 
and yet which must be accepted as genuine. 

Mr. Etchmond, in reply, said that he had no information as to the breed of the 
cows which yielded samples No. 2 and No. 8. No. 1 was the milk of a Jersey cow. 
The formula referred to by Dr. Dyer had been introduced because the figure 
calculated from it might to a certain extent be substituted for the percentage of 
proteids obtained by direct determination. In the case of formula No. 2, any 
experimental error in the milk-sugar estimation was multiplied four times, whereas 
in formula No. 1 it was not multiplied at all, which accounted for the fact that the 
two formulae did not give strictly comparative results. Furthermore, any variation 
in the percentage of fat would affect formula No. 2 and not No. 1, seeing that in 
No. 1 the milk-sugar was expressed in terms of the fat-free milk, while in No. 2 the 
milk-sugar was taken as it stood. As, however, the constancy of the results of both 
formulae was only approximate, he had not thought it necessary to put them in 
exactly the same form. He would like to make it quite clear that the samples of 
butter containing 20*4 and 23*2 per cent, of water were obtained by means of a 
moiohine in which the operation of churning was practically instantaneous, whole 
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: placed in the machine, and skim milk running out at one side and butter 
a^he otW. He agreed with the President's criticism of the formula p = 2 4* 0*36 f . 
AM the fat increased, however, there was a slight tendency for the proteids to 
^crease also, though not to aD 3 rthing like so great an extent as the formula 
Represented. 

He felt that the fact should be referred to that this series of papers had been 
commenced by Dr. Vieth, to whom was due in the first instance the system that was 
now being followed. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 


FOODS AND DRUGS ANALYSIS. 

Estimation of Total Extract in Wine. A. Hubert, {llec. gen. CJihn, imre et 
appliq,, 1900, ii., .‘574; through Chem. Zeit. Eep., 1900, 168.) — The author obtains 
constant results by absorbing 5 c.c. of the sample in porous filter-paper, and keeping 
it for four or five hours over sulphuric acid under diminished pressure at a 
temperature of 50 ' C. He has devised a convenient arrangement evacuated by 
means of a water-pump, fitted with thermostat and pressure-gauge, and capable of 
being placed as a whole inside a vessel full of warm water. Aqueous glycerol can 
also be evaporated in a similar manner with moderate accuracy. F. H. L. 

Vanillin in Wine Vinegar. A. Stocky. {Zeit. fur Untersiich. der Nalir. und 
Genussrnittel^ 1900, iii., 'J35.) — The presence of vanillin being suspected in a sample 
of wine vinegar, the following procedure was adopted for its detection : A large 
quantity was evaporated with calcium carbonate, the residue extracted with ether, 
and the extract evaporated to water-bath. The residue was repeatedly 

re-crystallized from alcohol and identified by the following tests : 

(a) The production of a metallic mirror with ammoniacal silver solution. 

(b) The production of phloroglucinvanillin by the addition of phloroglucinol to a 

moderately strong hydrochloric acid solution of the crystals. H. H. B. S. 


Influence of Saccharin upon Peptic and Pancreatic Digestion. P. Berlioz. 
{Cliem. Zeit., 1900, xxiv., 416.) — The author’s experiments confirm the statement of 
Nencki {Farvuizeft, 1899, vii., 1180) that saccharin, at least in small amounts, does 
not interfere with gastric or pancreatic digestion. F. H. L. 

TOXICOLOGICAL ANALYSIS. 

Notes on the Detection of Conine in Cases of Poisoning. D. Vitali and 
C Stroppa. {Boll. Chim. Farm., 1900, xxix., 221 ; through Cliem. ZeiL Bep., 1900, 
170.) — The authors have recently been engaged in a legal case of the above descrip- 
tion, and record the following observations : A one per cent, solution of conine acetate 
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^ talifikte cto be disiUled ivithout any alkaloid pasting over with t^ie 
When the Stas^Otto method of working is adopted, ether distolvee an ap| 
able quantity of conine before the liquid is made alkaline, is., dissolves 
alkaloid from an acid solution Cionine can be separated from any colouring matw^ 
or ptomaines which may be present, by shaking the ethereal extracts (either frocd^: 
the acid or the alkaline liquors) with water faintly acidified with acetic acid, then 
making the liquid alkadine with barium hydroxide, and extracting with petroleum 
spirit boiling between 40® and 60® C. To avoid as much as possible the discolora- 
tion of the conine salt on evaporation, it should be treated with lead acetate and 
sulphuretted hydrogen ; the lead sulphide carries down the colouring matter. The 
charactehstic smell of mice is so distinct that it is noticeable on warming a 1 : 100,000 
solution. When a few drops of the green solution prepared by dissolving 1 gramme 
of potassium permanganate in 200 c.c. of strong sulphuric acid are added to a little 
conine, the colour changes to a violet, and is unaffected by further additions of strong 
sulphuric acid. Conine gives a white precipitate with Nessler’s reagent. With 
trichloracetic acid in fairly strong solution, it yields a turbidity soluble in excess of 
acid ; on evaporation at a moderate temperature, a residue of inicro 8 co 2 )ic )ieedles (in 
bunches) is left. Guinea-pigs and frogs die half an hour after the injection of a small 
dose, exhibiting paralysis, which appears first at the hind quarters. As Kossbach 
has stated, one drop of a very weak solution of conine is rapidly fatal to the infusoria 
that develop in water in which oats have been soaked for a few days. F. 11. L. 


ORGANIC ANALYSIS. 

Oil of Mandarin. G. Fabris. (An/iali del Lahoratorio dedle Unhid I (\ 1900, iv., 
140, 141.) — This oil is rarely obtained pure in commerce, owing to iis production 
being limited and its price high. It is obtained from the peel by liand in the same 
manner as oil of orange or oil of lemon. 

It is a golden-yellow liquid, with a slight bluish fluorescence, which becomes 
more pronounced on diluting the oil with alcohol. Its specific gravity varies from 
0*854 to 0*858 at 15® C., and its rotatory power at 20 C, from +65 to 75 . It begins 
to boil at 175^^ C., and distils over almost completely at 179 ’ G. The fraction distilling 
between 175® and 177® C. has a rotation of 76 ' to 77®. It consists for the most part 
of limonene, and also contains small quantities of aldehydes (citral and citronellal). 

C. A. M. 

Oil of Sweet Orange G. Fabris. {Annali del Lahoratorio dcllc Uahelle, 1900, 
iv., 136-139.) — This oil, commonly known as Essenza di Portogallo^ is principally 
extracted in Calabria, and in the provinces of Messina, Catania and Syracusa, in 
Sicily, the peel being squeezed by hand, and the expressed juice caught in a sponge. 

It has a more or less pronounced orange colour and an aromatic taste. It 
consists for the most part (about 90 per cent.) of limonene, and contains citral and 
possibly another aldehyde, but no pinene. The most characteristic properties of the 
oil are its specific gravity, rotatory power, and boiling point, which, from the observa- 
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different anthorities, vary within the following limits : Specific gravity at 
0., O-SiS to 0 862- rotation at 20° 0., 4*96° to +98°; boiling point, 175* to 
^|i0° G. The distillate is colourless, and has a slightly lower specific gravity and a 
pightly hi^iier rotation than the original oil. 

Owing to the fact that oil of orange is much more constant in its physical 
properties than oil of lemon or oil of bergamot, adulteration is more easily detected. 
Oil of turpentine and oil of lemon, which are the principal adulterants, raise the 
specific gravity and lower the rotation. In doubtful cases a fractional distillation is 
useful, since in the case of a pure oil the first distillate has a slightly higher rotatory 
power than the original oil, whereas in the case of mixtures the rotatory power of 
the distillate is lower than that of the original mixed oils. 0. A. M. 


The Aldehydio and Ketonic Constituents of Verbena Oil : “ Verbenon.** M. 
Kersohbaum. {IhirUhtey 1900, xxxiii., 885-898.) 

I. Verbena Oil extracted from Chiris Grass . — When distilled in a current of steam, 
this is a dark-coloured oil with an odour resembling that of lemon-grass oil. Its 
specific gravity at 17 G. is 0-903, and its specific rotation - (a)^, - 12° 30'. The author 
found a specimen to contain 26 per cent, of citral and 74 per cent, of terpenes and 
alcohols. The citral, isolated by Tiemann^s method {Berichte^ xxxi., 3336), contained, 
in addition to citral a, from 17 to 20 per cent, of citral h. 

II. Verlwna Oil dish lied from Spanish plmits . — This oil, which differs somewhat 
in odour from the preceding oil, has a specific gravity of 0*926 at 17° C., and 
(a)i) + 2 ’*45'. A specimen examined by the author was found to contain 13 per cent, 
of citral, 86 per cent, of alcohols and terpenes, and about 1 per cent, of a new optically 
active ketone to which the name of ** verbenon '' was given. 

This new ketone was obtained as a semicarbazone (CuHjvNaO or CiiHii.N;iO) from 
the verbena oil, after complete removal of the citral. The semicarbazone (melting 
point 208-209° C.) yielded, on treatment with phthalic anhydride and steam, 
“verbenou’' as a colourless oil. It had a characteristic odour recalling that of 
camphor and of peppermint. It was completely insoluble in water, but miscible in 
all proportions with the ordinary organic solvents. 

On oxidation with potassium permanganate it yielded a ketonic acid (C9HX4O3), 
from which Baeyer’s norpic acid, (Berichle^ xxix., 1911) was obtained by 

treating it with sodium hydroxide and bromine. 

It was not definitely determined whether verbenon was a saturated or unsaturated 
substance, or whether its formula was CioHicO or CJ0H14O. C. A. M. 


Examination of Rubber Goods. O. Chbneau. {Zeits. Uniters, Nahnings. u, 
Genmsni.f 1900, iii., 312.) 

Preliminary Tests . — The homogeneity of any specimen of rubber may be con- 
veniently judged by determining the specific gravity and the ash of various small 
portions of the sample. As the density of caoutchouc lies between 0*919 and 0*956, 
a higher gravity points to the presence of mineral matter. The ash should be deter- 



xnl^ied at the lowest possible temperature; if it be high iu amount, a complete 
i|i .advisable. Some of the material should then be gently ignited and the 
enmined qualitatively ; while in the original substance the mineral matter soluble 
in acetic acid, the carbon dioxide, and the mercury should be estimated separately, 
described below. A sample should be extracted with hot or cold alcohol ; if it loses' 
more than 2 per cent, by weight, it may be considered to contain foreign organic 
matter, or to be of inferior quality. The total sulphur should be determined by 
Henriques’ process (Analyst, 1899, xxiv., 297), but if the rubber yields only a little 
ash, Mahler's bomb may be employed to save time. About 50 c.c. of water are 
placed in the bomb, 1 or 2 grammes of rubber in the crucible ; oxygen is admitted to 
a pressure of 5 or 10 atmospheres, and the material is ignited electrically. The 
water is then collected, the bomb rinsed out, and the sulphuric acid precipitated with 
barium chloride. 

Systc'tnatic Analysis. — (1) A weighed quantity of rubber is treated with warm 
dilute acetic acid, to which some sugar has been added in order to dissolve red lead. 
The liquid is decanted through a tared filter, the insoluble matter boiled two or three 
times with water, brought on to the paper, washed till neutral, dried at 105"' C., and 
weighed. In the filtrate calcium, lead, magnesium, zinc and alkalis may be determined. 
The proportion of substances really soluble in acetic acid which escape dissolution in 
this process is so small as to be negligible. If the sample was coloured with ultra- 
marine, part of the sulphur thereof is evolved as sulphuretted hydrogen, part remains 
suspended in the liquid and passes through the filter. If the odour of H.^S is noticed, 
the amount of sulphur in a portion of the residue should be determined ; deducting 
this from the total sulphur, the sulphur of the ultramarine and that combined with 
the substances decomposed by the acetic acid is given. (2) The residue from the 
acetic acid is boiled for two or three hours with normal alcoholic soda under an 
inverted condenser, driving off the spirit, adding water, and passing the liquid through 
a tared filter-paper ; this operation is repeated, the insoluble matter is washed 
with boiling water and with water acidulated with acetic acid, then brought on to 
the filter, dried at 105"^ and weighed. The loss in weight represents the rubber 
substitutes, the sulphur combined therewith, the free sulphur, the natural resins 
the caoutchouc, added resins, pitch, etc. (3) The residue from the caustic soda 
is extracted with acetone as long as the solvent is coloured; the acetone is 
distilled off, the solid dissolved in ether, filtered, evaporated, dried at 100^ and 
weighed. This process yields the unsaponifiable oils (iiiineral and rosin) and part 
of any asphaltum in the sample. (4) The residue from the acetone is treated with 
cold nitrobenzene (30 c.c. per 1 gramme), according to Henriques' method of dis- 
solving “asphaltum " {CJiem. Zeit., 1894, xviii., 411, Analyst, xix., Ill) ; all the latter 
passes into solution, whether it be natural asphaltum or a product derived from tar. 
In this process un vulcanized rubber loses 1 or 2 per cent., vulcanized rubber on an 
average 3 per cent., hard rubber somewhat less. (5) The residue from (4) is 
extracted with petroleum spirit or chloroform, which dissolves paraffin and the 
unvulcanized rubber that was not removed by the nitrobenzene. In a part of the 
residue from (5) sulphur is determined ; deducting the yield from the difference 
calculated in (1), the free sulphur and sulphur combined with rubber substitutes and 
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is giyen. Aooording to Helnii the asphaltum contains 8 to 11 
qI Bttlphor combined in an organic form, and 0*36 to 0*4 per cent, combined with 
(6) The rest of the residue from (5), or the original material simply exhausted 
aeetic acid and sugar, is boiled for an hour, according to Weber’s process, under 
a condenser with 3 c.c. of chloroform and 50 c.c. of nitrobenzene (per 3 grammes of 
rubber) ; after cooling, 100 c.c. of ether are added, the insoluble matter is filtered off, 
washed with petroleum spirit and ether, dried and weighed. If the rubber is hard or 
heavily loaded, the liquid may filter badly ; in this event the operation should be 
conducted on a number of small portions, decanting the solutions after subsidence, 
and employing the residues as below. (7) The residue from (6) will contain the 
mineral substances insoluble in acetic acid, e.g., talc, kaolin, ochre, barium sulphate, 
stannic sulphide (“ mosaic gold “), cinnabar, lead sulphide and sulphate ; sometimes 
also graphite, ground leather, cork, and vegetable fibres. It should be examined 
microscopically, submitted to a nitrogen estimation, etc., according to circumstances. 
In another portion sulphur is determined, and by calculation from that obtained in 
(5), the sulphur combined with the caoutchouc is given. 

Carbon dioxide from the carbonates may be determined by treating the sample 
with dilute acid, passing the vapours through a tube of pumice and copper sulphate, 
and absorbing the gas in soda-lime. Or the material can be first attacked with hot 
chloroform and nitrobenzene, and the CO.^ in the product estimated. If the colour of 
the goods suggests the presence of cinnabar, the mercury should be estimated by a 
dry process in the cold nitrobenzene residue. F. H. L. 


Infiuonce of Dextrose on the Estimation of Urea by means of Hypobromite. 
L. Qarnier and L. Michel. {Journ, Pharnu Chivi,, 1900, xii., 53 ; through Chem, Zeit. 
llcp,f 1900, 208.)- - The authors find that the irregularities in the estimation of urea 
by means of hypobromite may be explained by the presence of dextrose. Hypobromite 
acts energetically upon dextrose, evolving so much heat that the volume of nitrogen 
cannot be read oil till after half an hour's standing. It is also possible that carbon 
dioxide may be liberated, which will mix with the nitrogen unless a large excess of 
alkali is employed. Moreover, the nitrogen is always below its proper quantity, for 
hitherto no method of liberating all the gas from urea has been discovered,* The 
Kopp-Yvon process of decomposing urea is very convenient, and although it does not 
give absolutely correct results, it is fairly accurate, especially if the analysis of a 
urine be conducted side by side with that of a specimen of pure urea in 3 per cent, 
solution. Taking 2 c.c. of urine, and calling the volume of nitrogen liberated W, 
with 2 c.c. of standard 3 per cent, urea solution yielding Y c.c. of nitrogen, the weight 
of urea (p) in 1 litre of urine is 


p=-0*06 


X 


V' 1000 

V ^ 2 



F. H. L 


* A. H* Allen has shown that by adding sodium cyanate all the nitrogen is evolved.— SnitOB. 
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IBitiiiiatiozi of Oacalie Acid in TTriae. JBadiitendo of OaAliifto Adid 
K tkIlkowBkl (ZeiU, physioL Chsm,, 190G, xxix., 437; thmngh 
1900, 208.) — In the usual methods of determining oxalic acid in urine, the ^es 
of phosphoric acid is apt to cause inaccuracies ; the author therefore employs ai£ 
immiscible solvent which extracts all the former with only traces of the latter. 
Five hundred c.e. of unfiltered normal human urine are concentrated to one*third the 
bulk, cooled, acidified with 20 c.c. of 1-12 hydrochloric acid, and agitated three times 
with 200 0 . 0 . of a mixture of 9 or 10 volumes of ether with 1 volume of alcohol. The 
extracts are separated, filtered through a dry paper, and distilled. The residue is 
treated with 10 or 15 c.c. of water, and cautiously heated on the water-bath in a deep 
basin until the liquid is clear and resinous matter deposits. The whole is filtered, 
the insoluble portion washed once or twice with a minimum of water, and the filtrate 
made faintly alkaline with ammonia ; then 1 or 2 c.c. of 10 per cent, calcium chloride 
solution are added, and finally an excess of acetic acid. After at least twenty-four 
hours’ standing, the calcium oxalate is brought on to an ashless filter-paper, washed, 
etc., and weighed as CaO. A similar process is available for the examination of 
fabrics in which oxalic acid is suspected, 250 to 800 grammes being taken for 
analysis. 

When urine is evaporated for a long time, the oxalic acid changes into a form 
which is no longer capable of extraction by means of ether, but which is reconverted 
into its original condition on boiling with hydrochloric acid. This substance must 
be oxaluric acid. Whether the latter actually exists in the urine is still unknown ; 
therefore in estimating oxalic acid, the urine should be acidified during concentration 
(ut supra), and the total yield should be considered to include any oxaluric acid. 

F. H. L. 


Estimation of Chlorine in the Gastric Juice. G. Meilldre. {Ball, Soc* 
Chim., 1900, [3], xxiii., 404 ; through Chcm. Zeit. Jiep., 1900, 176.) — The juice is first 
filtered or treated in a centrifugal machine, in order that the insoluble matter may 
be available for further examination. In 10 or 20 c.c. of the clear liquid, the acidity 
is determined by titration with barium hydroxide and phenolphthalein, calculating the 
result as HCl. To find the total chlorine, 10 grammes of juice are mixed with a small 
excess of calcium carbonate and 0*2 or 0*25 gramme of calcium nitrate, then 
evaporated to dryness, and ignited gently till the carbon is oxidized. The residue is 
taken up with water containing a little acetic acid, neutralized with chalk, and the 
liquid titrated with silver nitrate and potassium chromate. To estimate the chlorine 
in the dry residue of the juice, the sample is evaporated in vacuo rather than on the 
water-bath, and treated as above. The chlorine of the ash is determined by evapor- 
ating and igniting 10 c.c., next adding calcium nitrate and burning off the carbon, 
and finally titrating with silver. F. H. L. 


Detection of Salicylic Acid in Presence of Citric Acid. O. Langkopf. 
{Pharm, C,H., 1900, xli., 335 ; through Chem, Zeit, liep,, 1900, 176.) — Citric acid or 
a citrate prevents the ferric chloride reaction for salicylic acid appearing. A fruit 



THE ASmiYST. 



THE AJJAIiYST. ' 

in wbioh the preseBoe of the letter is Mspeoted shotild therefore be eiitrected 
eqtial parts of ether luid petroleum spirit, and the preservative sought for after 
solvents have been driven off. F. H. L. 


Detection of Salicylic Acid in Presence of Citric Acid. A. Conrady. 
{Apoth Zeitf 1900, xv., 412 ; through Cliem, Zeit. Bep., 1900, 193.) — The failure of the 
ferric chloride test for salicylic acid when citric or tartaric acid is present, to which 
Langkopf has referred (see preceding abstract), is presumably due to the formation 
of some double compound in which the iron exists in the ferrous state. There is no 
necessity to treat the material under examination with an immiscible solvent ; addi- 
tion of one drop of nitric acid or of hydrogen peroxide suffices to determine the usual 
reaction. F. H. L, 


Belative Value of different Combustibles. P. Isaac. (Bull cle VAss. beige, 
1900, xiv., 19-23.) — The general composition of combustibles, after deduction of 
water and ash, is shown in the subjoined table : 


Dry SubHtance j 

minuH Ash. i 

Total. 

Carbon. 

Fixed. 

Volatih'. 

Hydrogen. 

Oxygen, 

including 

Nitrogen. 

Ratio 

O 

H 

Calories 

Per Kilo. 

Wood ... ... ...i 

50 

25 

25 

6 

44 

7 

5,000 

Turf ! 

GO 

27 

33 

6 

34 

6 

6,000 

Lignite ; 

Coal, from the upper 

73 

31 

42 

5-8 

21-2 

5 

7,000 

measures, dry, burn- 
ing with much flame 

75 

60 

15 

5-5 

19-5 

4 

8,000 

Coal, intermediate ... 
Coal, from the lower 

85 

76 

^ i 

3 to 5 

I 

3 to 20 1 

1 i 

! 2 to 3 

8,500 

measures, burning 
without much flame. 



1 

1 

1 

j 


1 

! 

anthracitic... 

95 

93 

2 

2-5 

2-5 

1 

! 9,000? 

Petroleum Oil 

81 

1 

1 

83 

4 

4 

0*3 

11,000 


As regards the samples of compressed lignite which he has examined, the author 
has met with three different brands, but all having substantially the same appear- 
ance, density, and composition — viz., water, 15 ; ash, 5 ; volatile matter, 55 ; and 
fixed carbon, 25 per cent. ; specific gravity, 1*25. 

The dry lignite free from ash has the composition shown in the table, and from 
this the calorific power of the coal per kilogramme can be calculated by the formula 
of Dulong : 

r nAl 

I 8,080x73 + 34,500x1 5*8-“* ) I + 100 6,985 calories, or, in round numbers, 

L. C \ ^ / J 7,000 calories. 

C. A. M. 


Estimation of Sulphur in Petroleum by moans of Mahlerfe Bomb. 
G. Pfeiffer. (Reprint from Bull Soc. aciinte din Bucuresci, 1900, viii., [6]; through 




Tim 


Ohem. Zeit. Bep., 1900, 207 .) — The above apparatas may ooxxveniently be ne 
determine the proportion of sulphur in petroleum. In the bomb are placed 2 or tItKt 
exceeding 2*5 grammas of the material, and oxygen is admitt^ to a pressure ot 
80 atmospherea In the original article Pfeiffer gives a table of the physical aad^ 
chemical constants of various Boumanian and Bussian petroleums, whence it appears 
that crude Baicoiu oil contains the maximum of sulphur (0*484 per cent.), and the 
Bussian Wladikawkas ” oil the least (0*100 per cent). The latter, after removal of 
spirit, is employed for locomotive firing. F. H. L. 


Vandyke Brown. H. Borntraeger. (Oesterr, Chem. Zeit., 1900, iii., 294.) — 
According to the author, Vandyke brown, or Cassel brown (earth), consists essen- 
tially of humic acid; and it may therefore be identified, or its purity judged, by 
its ready solubility in alkali-metal hydroxides or carbonates. It floats on water, 
is entirely free from sulphur, and leaves a perfectly white ash when ignited with 
sulphur and potassium nitrate or chlorate. It may be examined by heating 
0*5 gramme to 1I0‘^ C. to determine the moisture, and then boiling it with 2 grammes 
of caustic potash and 100 c.c. of water for an hour, weighing the undissolved residue. 
Vandyke brown must not be confused with Cologne earth, which is a manganese 
colour. F. H. L. 

[In his ** Chemistry of Paints and Painting,” Professor Church describes three 
kinds of Vandyke brown, none of which corresponds exactly with the above, as all 
contain more or less iron. Cassel brown is represented by (3hurch to be synonymous 
with Cologne (Cullen) earth — an impure variety of lignite. Yet “ Kolnische Erde” 
is given by him as the German equivalent of umber. — E. H. L.] 


Measurement of the “ Fastness” of Printing Inks. {Ocst, Chcni. Zcit.^ 1900, 
iii., 265-207.) — The dry pigment is ground uj) with one half to one quarter the 
quantity of linseed-oil varnish, and is printed on to a piece of rag-paper free from 
wood-fibre. The pigment with which it is to l)e compared is treated in the same way. 
The printed surfaces are partly covered with black paper, and are exposed to diffused 
daylight until the standard colour is almost entirely faded. The intensity of the 
colour in both the exposed and covered portions is measured by means of a colori- 
meter. The percentage of the initial colour lost by the standard piece is divided by 
the percentage lost by the sample. The resulting number the author calls the 
“ fastness ” (Lichtechtheit). 

If the pigment be very fast as compared with the standard, it is necessary to 
renew the paper printed with the latter. The percentage loss of colour is measured 
in each paper, these percentages are added together, and the sum is divided by the 
percentage loss in the paper printed with the pigment under examination. 

Note by Abstbaotob. — The author does not state that the comparative ** fast- 
ness ” of one pigment to another is constant when the exposure is varied. It appears 
improbable that it should be so, especially when the fading is allowed to proceed 
very far. The numbers obtained by the above method are therefore of doubtful 
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See Schdurey and Brylinski (Bull. Soc. Ind. Mulhdusef 1898, 273) and 
laine (Ann^ Ghim. Ph/ys.^ 1895, vi., 483). A. M. 


INORGANIC ANALYSIS. 


Determination of Slag in Iron and Steel. D. Schneider. (Oesterr. Zeits. 
Ber^ u. Hiittenw.f 1900, xlviii., 267 and 275; through Chem, Zeit Hep,, 1900, 167.) — 
Processes which depend on igniting the metal in chlorine or dissolving it in acids 
yield low results, as they cause a loss of slag ; processes which depend on the use of 
copper or mercuric chloride, etc., only attack portions of the steel very slowly, and 
give high results. The following is the best method to adopt, as it yields 98 to 99 per 
cent, of the true slag present in the metal : In a 200 or 300 c.c. beaker immersed in 
a larger vessel full of cold water is placed 15 c.c. of bromine and 100 c.c. of water; 
5 grammes of the sample in turnings are introduced, and the whole is stirred up at 
intervals for two or three hours till no more solid matter can be felt. The outer 
beaker is next warmed to 90'^ C. for ten or fifteen minutes in order to bring certain 
sparingly soluble iron compounds into solution ; the mass is allowed to settle, and 
filtered. The residue is first washed with water as long as the filtrate gives an iron 
reaction, next with a boiling solution of ammonium tartrate containing a large 
quantity of free ammonia to dissolve basic salts precipitated during filtration, and 
finally with water again ; but if the original metal is rich in carbon, the residue 
should be rinsed off the paper, and extracted several times with the tartrate to 
ensure solution of iron carbide and phosphate. The slag is then ignited, and freed 
from silica with sodium carbonate solution. Allowance must be made for the con- 
version of the ferroso-ferric oxide into ferric oxide during ignition. It is not advisable 
to dissolve the bromine in any soluble bromide, as the energy of attack is thereby 
seriously diminished. F. H. L. 


Estimation of Molybdenum in Iron. E. Dohler. (Chem, Zcit., 1900, xxiv., 
537.) — Between 5 and 20 grammes of borings are dissolved in 100 c.c. of nitric acid, 
and the solution is evaporated first on the water-bath and then on sand, without 
igniting the residue, till the acid is entirely driven off. The mass is taken up in 
100 c.c. of 1T9 hydrochloric acid, and heated on the water-bath, with repeated 
additions of water, until not more than 10 c.c. of free acid remain behind. It is next 
diluted and filtered into a large fiask, where the solution (about 1,000 c.c. in volume) 
is precipitated with sulphuretted hydrogen with the usual precautions used in pre» 
oipitating molybdenum. After standing covered for twelve hours, the precipitate is 
filtered and washed five or six times with cold sulphuretted hydrogen-water con- 
taining a little hydrochloric acid; the filtrate is concentrated to half its bulk, and 
submitted to the action of sulphuretted hydrogen a second time. Usually the whole 
of the molybdenum is recovered at the first precipitation; but should the second 
current of gas produce darkening of the liquid, it should be set aside for ten hours, 
after thorough saturation, and handled as before. The filter or filters bearing the 
molybdenum sulphide are then perforated, and the precipitate washed into the 



tasigitt^l flask with ii<^ amniQiiiam. sulphide; apd. hot ti any tosiiliwB 

papar is soluble in dih&te hydrochlorio aoid, it oohsists pf ixon^ aud ipay hp 
but if it is coloured brown it contains molybdenum. In this case the filtet must 
incinerated at a low temperature, and fused with 2 parts of sodium carbonate an^ 
1 of sulphur; the melt is taken up in water, Altered into the main sulphide solution, 
which is heated for two, or three hours in order to dissolve the whole of the molyb- 
denum. This liquid is filtered, any residue being well washed and fused as above, 
and finally the solution is heated almost to the boiling-point, when it is mixed 
cautiously and gradually with an excess of 1*124 hydrochloric acid. The sulphuretted 
hydrogen liberated is driven off, the precipitate collected on a paper tared at 120” C., 
washed till the chlorine reaction disappears, and dried at 120 to constant weight. 
The crude molybdenum sulphide is then transferred as completely as possible to an 
agate mortar, thoroughly mixed up, and an aliquot portion is ignited gently in a 
current of hydrogen till the weight is constant, considering the product as pure 
M 0 S 2 , with 60 00 per cent, of Mo. 

The original silica precipitate, which also contains the graphite of cast iron, 
includes the whole of the tungstic acid from tungsten-steels ; but provided it be 
efficiently washed, and the proportion of silicon and graphite together do not exceed 
1 per cent., it will be wholly free from molybdenum. F. II. L. 


Determination of Nickol in Nickel Oros. A. C. Langmuir. (Jouni. Amer. 
Chem. Soc,f voL xxii. [2], pp. 102-106.) — Where a small amount of nickd is to be 
separated from a large amount of iron, the following method is claimed to be superior 
to all others in use : 

One gramme of the ore is heated with 15 c.c. of concentrated nitric acid and 
1 to 2 c.c. of liquid bromine until the latter is expelled, the liquid being then 
evaporated almost to dryness. This treatment prevents the formation of a sulphur 
bead. After expelling the excess of nitric acid, al)out 50 c.c. of cenoentrated hydro- 
chloric acid are added, and the liquid slowly boiled down to about 5 c.c., the nitric 
acid being driven off, and any nickel residue insoluble in that acid brought into 
solution. 

The solution is made up to 250 c.c. with hot water, and treated with hydrogen 
sulphide to remove copper. The filtrate, after expulsion of the precipitant by boiling, 
is carefully treated with nitric acid to oxidize the ferrous iron, excess being avoided, 
and is then made alkaline with ammonia after a slight cooling. The precipitate is 
washed with hot water, and the filtrate boiled down. 

The nickel in the ferric hydroxide is recovered by dissolving the latter in warm 
dilute hydrochloric acid, concentrating till pasty, treating with 10 c.c. of hydrochlorio 
acid (specific gravity 1*10), warming gently, and agitating for five minutes or more 
with 40 c.c. of ether in a separating-funnel, the ferric chloride being gradually 
dissolved by the ether, and leaving nickel, aluminium, cobalt and manganese, as 
chlorides in the aqueous solution. To insure complete removal of the iron, the 
ether treatment should be repeated. 

The aqueous solution and the (hydrochloric acid) washings of the ethereal 








iiyre boiled diasoived ether; enough bromine to colour tSie 
strongly Is then added, followed by ammonia, and the solution boiled to 
aw down iron, aluminium and manganese, the precipitate being dissolved in 
Sydrochloric acid, and again treated with bromine-water and ammonia. 

The filtrates and washings being added to the concentrated filtrate from the 
first ferric hydroxide precipitate, the liquid (containing the whole of the nickel) is Jbn- 
cenlirated to 100 c.c., or till separation of ammonium chloride begins, the latter 
being then destroyed by boiling nearly to dryness with 50 c.c. of concentrated nitric 
acid. This acid is next expelled by heating with 10 c.c of concentrated sulphuric 
acid, the cooled liquid diluted with 100 c.c. of cold water, boiled, and neutralized 
with ammonia, 25 c.c. of which is then added in excess ; and, after dilution to 
200 to 250 c.c., the liquid is electrolyzed with a current of about 1*2 amp^Tes, the 
deposition of the nickel being generally complete in three hours. It is considered 
probable that this ether method would be serviceable in the separation of zinc, or 
uranium, from iron. C. S. 


Colorimetric Estimation of Wiokel in Steel. R. Eieber. {('hem. Zcit., 1900, 
xxiv., 393.) — When nickel steel is dissolved in nitric acid, the iron precipitated with 
ammonia, and the liquid filtered, the solution exhibits a blue colour proportional in 
intensity to the amount of nickel present, while the tint is not modified by any other 
constituent of the metal, large quantities of chromium excepted. To prepare a set 
of standards, or to estimate the nickel in any particular sample, 6 grammes of steel 
are dissolved in 1*2 grammes nitric acid ; the solution is concentrated as much as 
possible, brought into a 200 c.c. flask, and the iron thrown down with ammonia. 
When the whole is cold it is diluted to the mark, shaken well, and filtered. Estima- 
tion is performed by comparison, diluting the experimental solution, if necessary, till 
ic matches one of tlie standards. The standards are best kept in 200 c.c. flasks ; they 
remain unchanged in colour indefinitely, even if exposed to light. An accuracy of 
0*05 per cent, is quite possible, even with steels containing less than 1 per cent, of 
nickel. F. H. L. 

Note. — The process is not available on account of the variation in colour of 
nickel solutions due to small alterations in the experimental conditions. B. B. 


On the Separation of Riokel and Iron with Ammonia. P. Ibbotson and 
H. Brearley. {Chcm.News, vol. lxxxi.,pp. 193, 194.) — The defective results apparently 
obtained by some workers are attributed by the authors to the absorption of the 
ammoniacal nickel solution by the ferric hydroxide precipitate, and can be improved 
by adding ammonium salts before the ammonia, but in larger proportion than 
necessary to form the corresponding ammonium-nickel salts. A better way, however, 
is to substitute potassium cyanide, the acid solution of the sample being first treated 
with ammonia to neutralize the free acid. A slight excess of standard potassium 
solution is then added, the whole is poured into an excess of ammonia, and an aliquot 
portion of the filtrate is titrated with silver nitrate in the usual manner. 

The aforesaid absorption of nickel by ferric oxide pan be prevented by slightly 
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^ing the solution and Jieating it to boiling-point, the ferrio hy^xidi' 
pl^eeipitated being easily dissolTed by the undecomposed ferrio chloride. iThe li 
soon becomes turbid; and from this point onwards the ammonia used should be ve^ 
dilute, the precipitation of the iron being complete with even less ammonia than 
needed to produce a permanent turbidity when the neutralization is effected in a cold - 
eolation* The main point is to keep the solution acid throughout, since if it be ever 
so slightly alkaline the separation is imperfect. G. S. 


The repeated use of the Double Chloride of Copper and Potassium for the 
Solution of Steel or Iron in estimating Carbon. G. W. Sargent. (Joum, 
Amei\ Chem, Soc,, vol. xxii. [4], pp. 210-213.) — The tedious method of recuperating 
the copper-potassium chloride solution by aeration or electrolysis may be replaced by 
direct chlorination. Three quarts can be treated per diem, and, after standing over- 
night and being filtered, the solution is free from the odour of chlorine, and has 
almost recovered its original colour, in addition to which it forms a more energetic 
solvent than when freshly prepared. The solution recuperated in this manner after 
efiich time of use can be re-used a number of times, the eleventh solution and filtration 
being accomplished almost as rapidly as the first. About 1 pound of manganese 
dioxide and pounds of hydrochloric acid will recuperate 3 quarts of the double 
chloride. C. S. 


Potentials of Copper Electrodes in Solutions of Copper Precipitates. 
C. Immorwahr. (ZetL anorg. Chem., 1900, xxiv., 209-278.) The experiments were 
carried out with the object of obtaining a measure of the solubility of the different 
precipitates in solutions of the precipitant. For details of the method, see Kiister 
(Zeit. anorg. Chem., xxiv.). The following table gives the results with the principal 
precipitates. The electrolyte in each case contained a gramme-molecule of potassium 
in addition to the precipitant. The concentrations are iu gramme-molecules per litre. 
In the last column are the potentials between the electrodes and the electrolytes ; 


Electrol^’te. 


Cu Salt. 

lV>rniula. 

Concentration 

jConceritratiotJ 
Cii-ions. ! 

Potential. 

Acetate in saturated solution 

Na-C.,H„0., 

005 

6 0 X 10-2 ' 

-0-.580 

CuCC), 

K„CO, 

0046 

4'2 X 10 ■ 

-o-^'ie 

Cu(OH)2 

Ba(OH), 

1 0-00016 

3 xlO x 

-0-393 

Cu(OH), 

Ba(OH)3 

! 0025 

5 X 10- !' 

- 0-370 

CuO precipitated from hot solution 

Ba(OH)2 

0-025 1 

1:8 X 10- ” 1 

- 0-298 

CuO prepared by igniting Cu(N 03)2 

Ba(OH), i 

0-025 

1-2x10-iH 

-0-056 


Attempts were also made to obtain values with CuS in solutions of HgS, NH^HS 
and NaHS. The copper electrodes were, however, attacked by the electrolytes. 

Similar experiments were carried out with solutions of copper, in which the 
formation of Cii-ions was prevented by a reagent. Thus, in a solution of Bochelle 
salt containing copper tartrate the concentration of Cii-ions was 2*3 x 10”“®. In 
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<rf copper in ammonia the resnlts Taried from 1-6 x lO-® to 9 x 10^ In 
iWition^ of copper cyanide in potassium cyanide, they varied from 7 xl 0 ~ 2 i ^ 
^8 X i(^. In the last two eases the potential altered on standing in consequence of 
the formation of cuprous salts. 

The potential of solutions of some cuprous salts was also measured. The data 
do not exist to calculate the true concentration of the ions. In the following table 
they are compared to CuCl = 1 : 


Cu Salt. 

Electrolyte. 

Formula. Concentration. 

1 

Concentration of 
Cii-ions. 

Potential. 

CuCl 

I HCl 


005 

1 1 

-0-465 

CuBr 

KBr 


005 

! 9-3 X 10-2 ; 

-0-404 

Cul 

Kr 


005 

! 2 xlO ■ i 

-0-187 

CuCNS ! 

KCNS 



005 

2-4 X 10-" 1 

— 0-074 

At present 
dissolved. 

it is not possible 

to 

calculate 

the actual amount 

of precipitate 
A. M. 


Estimation of Alkali-Metal Carbonates in the Presence of Bioarbonates. 
P. K. Cameron. (Avier, Cliem. Journ.. 1900, 23, 471-480.)— The solution is titrated 
with a standard solution of potassium hydrogen sulphate, using phenolphthalein as 
indicator : 

Na,(:C), 4- HKSO, = ITNa(Xl, -}- NaKSO,. 

The products of the reaction are neutral to the indicator, whereas the potassium 
hydrogen sulphate is strongly acid to it. It is essential that the sulphate solution 
be run into the carbonate at a rate not exceeding 2 drops a second until the colour 
just disappears. The liquid meanwhile must be shaken continuously and vigorously. 

After the carbonate has been estimated chloride may be determined in the same 
mlution. To do this a few more drops of the sulphate solution are added, and then 
ihe chloride is determined by means of silver nitrate solution in the usual way, using 
potassium chromate as indicator. ^ ^ 

Gas- Volumetric Estimation of Nitrites in Presence of Nitrates or other 
Soluble Salts. J. Qailhat. {Journ, Pharm. Chim., 1900, [6], xii., 9; through Chem, 

Rep., 1900, 207.)— When a neutral solution of a metallic nitrite is mixed with 
in excess of a neutral boiling solution of an ammonium salt, the following reaction 
>cour 8 : NH 4 CI 4- M NO 2 == Njj + 2H.jO -f M’Cl, half of the evolved nitrogen coming 
rom the nitrite and half from the ammonia. The apparatus which Sohloeaing has 
•ecbmrnended for the gasometric estimation of nitrates is fitted with a delivery-tube 
nade entirely of glass, and provided with a stopcock. The fiask is two-thirds filled 
vith a. saturated solution of ammonium chloride, and the air is expelled by boilings 
.0 c.c. of the nitrite solution (6 or 10 grammes per litre) are placed in the funnel, 
Emitted slowly to the flask, the nitrogen is collected and measured in a graduated 

F. a. L. 
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#ie cit Idil»nd efpftr fot Staad«a*dl«i]ig Hydroolilorie AoidL S* 

%. lU^itet. {Ztits.. angew. Chcm.^ 1900, 486.) — ^It has been fonnd 
h3rA:t>«^diic acid is in process of standardization, the molecular weights sodini^i 
<^tbonate and calcium carbonate being taken at 106-1 and 100 respectively, the strangih 
<rf the add, if Iceland spar is adopted as the standard, is represented to be 0-25 per cent^^ 
higher than by the silver chloride method, and 0-2 per cent, higher than by the use of 
sodium carbonate, sodium carbonate and silver thus differing between themselves 
only by 0*05 to 0*1 per cent. The purity of the spar was then examined, and it 
was found to contain by gravimetric analysis scarcely 0*02 per cent, of foreign matter 
(made up principally of the metals with insoluble sulphides). Insignificant traces 
of strontium, but no barium, were discovered spectroscopically, and it was also 
ascertained that even after mere drying in the desiccator over potassium hydroxide 
and sulphuric acid, Iceland spar could not contain any bicarbonate. Rosolic acid 
had been employed as indicator, but it was found that subsequent addition of methyl- 
orange showed the same end-point in titration. 

The anomaly therefore remained unexplained ; but after the above article was 
written, F. W. Richards published his last researches on the atomic weight of calcium, 
which make the molecular weight of the carbonate 100*13. Allowing for the 
0*02 per cent, of impurities in the Iceland spar, its effective molecular weight in 
titration thus becomes 100*19 ; and so all the figures obtained on standardizing 
hydrochloric acid by the various processes agree excellently. F. H. L. 


jsj. vuu uur 


The Heat- and Acid-Resisting Power of Asbestos, 

{Chem, Zeit.f 1900, xxiv., 392.) — The author has analysed two typical samples of 
asbestos, and bas determined their melting-points by comparison with Seger cones 
and by the use of a Le Tivrr»,»i foofiy^o- xxr;4-Vo4-««/i 


SiO., 

so; 

MgO 
FeO 
Fe^Og 
AWn 
CaO 

KgO (total alkalis as) 

HjiO ... . • • _ 

Molecular constitution 

Ratio of acid to bases 
Ratio of bases to acid 
Melting-point 
Solubility in acid 


1*124 hydrochloric acid : 


AnhydrouH 

Hydratuil 

AHbeatoM. 

Aabestoa. 

56 '79 per cent. 

42*09 per cent. 

0-59 



20-48 „ 

42-16 „ 

— 

1-72 

803 „ 


o o«J , , 

100 „ 

0-29 „ 

5-93 „ 

0-32 „ 

3-73 „ 

13-59 „ 


AlaOa-f K.p), Hp. 
1-403 per cent. 
0*608 „ 

1150^ C, 

5 per cent. 


2SiO„ 3MgO, 2HO. 

0*660 per cent. 
1-550 „ 

1550-1570^ C. 

57 per cent. 


F. H. L, 



.to- Vte ' 4^ ;i^iclfi 00. ^^4^Btpjg|7V (l^^^pipeea^ abatr^^, t]^ 

Mi 02 Of pmntB aul that the word ^'asbestip^ ’^iaunfortuimte^ 
id ^bMignate two subBtanoea which are physically eithilar, but mineraiogically and 
eheznioally are quite different in character. One df thescp containing the higher 
proportion of silica, is true asbestos ; but although it is found in many locaUtieSi it 
is very difficult to procure commercially. The other material, with the lower propor- 
tion of silica and the higher melting-point, which is commonly called asbestos as well, 
is nothing but chrysotile, a fibrous variety of serpentine. This is the substance ex- 
ported from Canada, and it ought to be described as Canadian asbestos,” or, as 
Qeinitz has suggested, chrysotile-asbestos.” 

[Cf. Watts* (original) “ Dictionary of Chemistry,” v., 236.] F. H. L. 

APPARATUS. 

An Apparatus for Determining Molecular Weights by the Boiling-point 
MLethod. H. N. McCoy. {Amer. Ch^m. Joum., vol, xxiii. [4], pp. 353-360.) — The 
ipparatus shown in the drawing consists 
>f a glass vessel Ji, 2*7 centimetres wide and 
20 centimetres long, graduated up to 
15 O.C., and fitted with a thermometer. 
iiVithin, A is provided with a narrow glass 
>ube abf opening to the exterior at a, 

^•5 centimetres from the mouth of A, and 
losed at the bottom except for five small 
loles b, A is also connected with a Liebig 
londenser C by a branch tube 2*5 centi- 
netres below the mouth, and is sur- 
ounded by the glass jacket B, 22 centi- 
netres long by 4 centimetres wide, slightly 
nlarged at the bottom. About 7 centi- 
aetres from the mouth of B projects a 
►ent branch tube d closed by a rubber tube 
>nd pinchcock. 

The boiling-point of the pure solvent 

1 determined by placing 50 c.c. in the 
iicket B and 12-16 c.c. in A, a small piece 
f tile being inserted in B to prevent 
umping. Heat being applied, the vapour 
reduced in B passes through ab and boils 
26 solvent in the heat being adjusted 

2 that slow distillation occurs. When 
le thermometer is constant to within 
OOl” in thirty seconds the true boiling- 
tfiiit ia r^hed. After opening the tube the fiaine may be withdrawn and^ the 








|)d^ r^d off ftttev j^monxig.llM tbermoiiieter. The aooOesfoh of «S|ir^ 
imier tube by (Xindei^Baiic^ B enables readisig^ to Ik l£i 

increased degrees of dilutiocu 

W . T 

The molecular Y^eight is calculated by the formula Y» ^p^dierein 


W s* weight of substance, A = elevation of boiling* point, and V = volume of solution. 
The factor T, which is a constant differing for each solvent, is obtained by dividing 
the corresponding values of the old formula by the specific gravity of the solvents at 
their boiling-points, the following being the values for a few ordinary solvents : 
Alcohol, 1560; ether, 3030; chloroform, 2600; benzene, 3280; carbon disulphide, 1940; 
acetone, 2220 ; aniline, 3820 ; water, 540. 

The method is quick and easy, two determinations with different dilutions being 
obtainable in less than half an hour, and good results are furnished without tedious 
precautions being required. C. S. 



Apparatus for taking Samples of Water beneath the Surface. 
P. C. Or. Miiller, {Zeits, Ajigeui Ckem., 1900, 388.)— In this apparatus 
the bottle D is fitted with a rubber cork having two holes, which are 
simultaneously closed by the U-shaped glass rod H. H is connected 
directly to the base of the swivel F, whereas the apparatus as a whole 
is carried by the spring E. A being a lead plate of suitable weight, a 
sudden jerk on the line lifts H out of the cork, and permits water to 
fill the flask. F. H. L. 


Snamelled Beagent Bottles. J. SebeUen. {Chem, Zeit,, 1900, xxiv., 588.) — 
Some years ago enamelled reagent bottles were to be obtained on which the white 
label was formed of a leadless glaze that would bear immersion in ammonium 
sulphide for twenty-four hours without discoloration, the black letters consisting 
of an iridium black, which was capable of resisting strong hydrochloric acid for the 
same period of time. These bottles appear to be ho longer manufactured, and the 
present articles are made of a more fusible glass, which necessitates the use of 4 
more fusible enamel oontainiii^ loadi and this is not only blackened by amrnoiuhm 




^ fiolabld m MCI, allow* the lettering, even if it be iiiditim, id seete ^ 

wuthot, ^erefoie, oomiden bettiee 
on a ground of white 
^ he distinc^^ preferable. When the 
white lead enamel becomes black owing to the 
Botira of sulphuretted hydrogen, the colour may 
be completely restored by plunging the whole 
boti^ into ordinary hydrogen peroxide solution 
tor about half an hour. F. H. L. 


New Upright Condenser. Peters and 
Bost. angetv. Chem., 1900, 28, 688, 689.)- 

—The condensing water passes into the bottom 
Df the inner bulb, passes out through the top, 
ind plays over the surface of the outer bulb. 
The vapour, which passes up between the two 
Dulbs, is thus exposed to a large condensing 
surface. The condensation is aided by the 
evaporation of the water as it passes over the 
enter bulb. A. M. 


Absorption Apparatus for Elementary Organio Analysis. P. G. Benedict. 
Ame7\ Chem. Journ,, voi. xxiii. [4], pp. 323-334.) — For the absorption of moisture the 
mthor recommends the apparatus shown in Fig. 1. A small glass bottle, to replace 






the condensing bulb, is inserted 
in the limb of a ^ x 5 in. 
U-tube, where it is supported 
on a short length of glass rod 
with flattened head, leaving 
round the bottle an annular 
space of 1^-2 millimetres, for 
the passage of the gases escap- 
ing from the bottle after the 
excess of moisture has con- 
densed therein. The other 
[mb of the tube contains a plug of coarse glass-wool, extending to near the bend ; 
hrpugh this wool is poured enough sulphuric acid to just seal the bend, . leaving a 
pace of about 1 centimetre between the wool and acid to prevent the latter creeping 
the oarboti-dioxide absorbers, and permit the isolation of the gas bubbles. Most 
I the water vapour is retained by the seal, and the final traces by the glass wool 
. ■ -V . ■ ■ ‘ 
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Treatise on the Detenoration and Adulteration of Food **). A. VtiitJBits inS' 
E. OoLiiiN, Published by Octave Doin, Paris. 1900. 1173 pp., with 68^ 

illustrations; no inde;iu Price 20 frauds. 

The chief impression left after a perusal of this work is that the conditions under 
which the French chemist works differ materially from those which affect the English 
public analyst. His functions to a large extent combine those of public analyst and 
medical officer of health, and the law, or rather laws, under which he works appear 
to admit of more definite statements than our own Food and Drugs Acts. 

The work is divided into eleven sections, treating of Farinaceous Foods, Stimu- 
lants (Cocoa, Coffee, etc,). Condiments, Vegetables, Animal Foods, Dairy Products, 
Fats and Oils, Sugars, Fermented Liquors, Water, and Preservatives and Colouring 
Matters. The subjects are treated in a very thorough manner, and the microscopical 
portions of the book, which occupy more space than is usual in works on food 
analysis, are excellent ; the plates are clear, well drawn, and bring out the salient 
points in a most distinct manner, and cannot fail to be of great value. The chemical 
portions, on the other hand, are weak ; not that they are incorrect — few points being 
noted to which real exception can be taken — but they are in but few instances up 
to date. 

The authors appear to have drawn their information almost exclusively from 
French sources, and the many processes devised in England, Germany, and else- 
where do not seem to have yet filtered through to them, or, if they have reached 
them, are incorrectly described ; thus, the method called by the name of Keichert- 
Meissl-Wollny contains most of the defects that Wollny pointed out, and guarded 
against. 

A good deal of space is devoted to biological investigations. Good descriptions 
of the methods of detecting tuberculosis, actinomycosis, and trichinosis in meats 
occur ; the detection of faults of wine is well treated of ; and the bacterioscopic 
examination of water is described. While the discrimination between B. typhosus 
and B, coli communis^ and the significance of these organisms in water, is ably 
discussed, no mention is made of B, s 2 ^orogems cntcritidis, nor even of the method of 
concentrating the micro-organisms by filtration through a reversed Berkefeld filter. 
The chemical examination of water is based on the methods employed at Montsouris, 
which were devised for scientific investigation, and, as they require something like 
20 litres if carried out as described, can hardly be considered practical. 

Some of the methods will be new to English public analysts. The fact that the 
extensive adulteration of jams with agar is allowed to pass unchallenged in England 
wpuld show that the method described for the detection of this substance is not 
generally known. 

The analyst who adda this work to his library will be well repaid by the excel- 
lence of the plates, even if he does not profit much by the descriptions of ohemfoiil 
prooesses ; the chemist who works by it will be enabled to arrive at correct oonolu- 




l^feqiientl more lal^otidy iSkaai if iie 
EkglaiiiS I the realtor will cert^lM^^BaYe his 
froiti a* French i)<mit of - - 

jnise ■ the Blsoesfiiity for farther research, tod 
^prc^pose tafill a' portion of the void ; they oonld he persnaded to stady the pagee 
of the Ana1iTB 4> and other foreign joumalsv and combine the information they glean' 
witli ^heir own researches, the value of futnre editions would be enhanced. 

^ ' ' ■ ' 

CoMMBBoiAii Organic Analysis. By Alfred H. Allen. Third Edition. With, 
revisions and additions by the author and Dr. Henry Leffmann. Vol. II., 
Part II. Hydrocarbons, Petroleum and Coal-tar Products, Asphalt, Phenols 
and Creosotes. London: J. and A. Churchill, 1900. Price 14s. 

This volume is the second instalment of the third edition of vol. ii. of Mr. Allen’s 
well known and, to analysts, indispensable work. Owing to the rapid growth of 
subject-matter, it has been found necessary to split the volume up into parts. Part I., 
already published, is devoted to the fixed oils, fats, waxes, and products derived from 
them. Part II., the present volume, treats of hydrocarbons, tars, bitumens, petroleum, 
shale and coal-tar products ; and Part III., in preparation, will comprise the terpenes, 
essential oils, carnphors, and resins. Now that this work consists of no less than 
eight separate volumes, it may be suggested to the publishers that it would be a great 
convenience if the main contents of each Were lettered on the back. 

In the revision, especially of the first half of the volume, Mr. Allen has again 
had the assistance of Dr. Leffmann ; the latter half, particularly the section on 
phenols,” has received much of his own personal attention. The revision 
necessarily been extensive, and the text has been largely rewritten. Space has 
economized by the omission of some portions of the text of former editions 
more properly belong to works on theoretical organic chemistry. The hydroctobbto 
systematically arranged and named according to the most modem system. 
Acetylene, which, when the last edition was published, was of merely theoretic 
interest, now forms the subject of a separate sub-section, which, however, is rather 
unduly condensed. A very complete account is given of asphalt, the ^nidysis <^{ 
which has of late years attracted much attention in the United States. The best- 
known methods are described, but it is unsatisfactory to note that ail are more’ br 
less arbitrary, and do not even give comparable results on the same sample. Asphalt 
paving is extensively used in American cities, and some official specifications are 
given, showing the composition of the mixtures used. 

The subject of lubricating oils, which in the second edition was treated partly 
under Fats and partly under Hydrocarbons, is now collected into a single section, which 
is a better arraugement. Under Viscometry, or Viscosimetry, a description is given ^ 
Doc^ttle’s torsion viscometer, which is said to be much used in American laboratories. 

chief advantage claimed for this instrument over the common form , of jet 
viscometer is that the results obtained are. not infiuenced by differences in the specific 
gmviti^ of the liquids tested. Pure cane-sugar solutions of arbitrary strength, are 
for standardizinfiT. Hixtures of glycerol and water of knowii viscosiW we 
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•^The tolhore, in 4he preface; recbfi 
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l|iilf;il^.ifi^^ iest^- by ifci' 

M of fa%}i yiomitji i% #Ofi;^ ibservo to oome into more 
igplbeo the impirliot jet vigoom^we at present in vogue. It is mtlMr Ofe^ailg^ thai| 
tlab Abel apparatus riiould be described as the beet for determining the fliMhing^pointia^^^ 
of lubricating oils (p. 186)^ seeing that the Pensky-Martens and Gray testers (botii 
modifications of the Abel) have been specially designed for the purpose. The Abel 
apparatus is usually put together with soft solder, which melts at 170'’ to ISC’ G. 
With regard to the statement on p. 146, that parafBn dissolves in warm fixed oils, 
and does not separate on cooling, it may be pointed out that some kinds of mineral 
lubricating oil mix with rape oil perfectly when warm, but on cooling or standing 
solid hydrocarbons are apt to separate, and cause troublesome deposits in lubricators. 

The latter half of the volume, on cyclic hydrocarbons from coal-tar and their 
derivatives, has been very thoroughly revised and largely added to. Special tests are 
given for many benzene derivatives now used as drugs, food-preservatives, or dis- 
infectants. Mr. Allen has largely added to the data concerning phenols, phenolic 
disinfectants, and wood-tar creosote ; but no reference is made to the disinfectant 
known as ** Izal,” obtained from coke-oven tar. On p. 254 an excellent method is 
given for estimating the phenols in disinfecting powders with non-alkaline base, which 
may be still further simplified by dispensing with the use of Soxhlet’s extractor. 
Percolation with small quantities of ether about three times in a tapped cylindrical 
funnel, having a loose plug of asbestos at the bottom, extracts the whole of the 
phenols in about half an hour. Powders with lime base may be analysed by boiling 
them with 10 per cent, solution of caustic soda, making up to a known weight, 
settling, decanting or drawing off an aliquot (weighed) portion of the clear liquid, 
cmMntrating, and throwing up the phenols with acid. This saves the tedious 
^ocess of neutralizing the powder with strong sulphuric acid as described on 
9. m. 


Dr. Leffmann has added at the end of the volume an appendix describing some 
new forms of extracting and drying apparatus, also tables of comparison of Beaume 
degrees and specific gravities of liquids lighter than water, and a useful table of oom> 
parifons of thermometric degrees. The text contains very few errata, one of the 
most puzzling being the reference on p. 252, first line, to “ p. 559," which is a page of 
bhe second edition, and should be **p. 301.” Also, on p. 255, in the first line of the 
bhird paragraph, the reference to the obsolete distillation process” is a similar slip, 
[n the figure on p. 79, the arrow referred to on p. 80, line 2, is missing. •• Gasolene 
or gasoline ?), bn p. 22, line 9, is a misprint for probably “ rhigoline.” 

Chemists of the present generation are deeply indebted to Mr. Allen, not only for 
laving equipped them with such a valuable work as “ Commercial Organic Analysis," 
>ut for devoting the best years of his life to the labour of keeping the work up to date, 
ae is to be congratulated upon having secured the assistance of able ooUaborateuns 
n carrying on the work so ably begun. D. A. 


ERRATA. 

This volume, p. 148, line seven from bottom, for “325'’ 0.,*’ rtad C.”; liiift twelve him 

K)ttom, far “ 860" read “ 860" 0.” ^ ^ 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

THE DETERMINATION OF OXYGEN IN COPPER BY IGNITION 

IN HYDROGEN. 

By L. Archbutt, F.LC. 

{Iteacl at the Meeting ^ June 6, 1900.) 

In consequence of some anomalous results obtained during the autumn of 1893 
in determining oxygen in commercial copper by Abel’s silver nitrate method, which 
I had up to that time employed with confidence, my attention became directed to a 
paper on “The Analysis of Copper," by W. Hampe {Zeits, fiir anal Ghr^m., 1874, 
pp. 176-234), in which the estimation of oxygen is directed to be made by heating 
the copper to redness in a current of hydrogen. The unfavourable results previously 
obtained by Abel {Journ. Ch4:m, Soc., 1864, pp. 166-172), which led him to conclude 
“ that correct indications of the proportion of oxygen existing in a specimen of 
copper cannot be obtained by treatment of the metal with hydrogen," did not 
encourage further experiment in the same direction ; but the experimental results 
reported by Hampe in his paper were so satisfactory that I determined to make a 
careful trial of his method, of which the following is a description : 

Estimation of Oxygen {Hampe), 

The clean copper is converted into filings with a not too coarse file, the filings 
are passed through a hair sieve In order to separate any coarse particles, fragments 
of iron are removed by a magnet, and the powdered copper is washed either with a 
dilute solution of caustic potash, followed by water, or with pure alcohol or ether, in 
order to remove grease. The purified copper is dried. For the reduction a bulb-tube 
of Bohemian glass is used, drawn out at both ends. This is connected with a drying 
apparatus, through which a current of air is passed from a gasometer. The empty 
bulb-tube is first heated in the stream of air, allowed to cool, and at once closed with 
indiarubber stoppers. The tube having been weighed, 30 to 50 grammes of the 
prepared copper are placed in the bulb, the tube is again weighed, and a current of 
dry, air-free COg is passed through it. This COg is prepared from marble and hydro- 
chloric acid, and is purified by passing through vessels containing sodium carbonate 
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and «ilirer niirate, and dried by passing over sulphuric acid and calcium chloride. 4 
The apparatus is set in action two hours previous to use, in order to drive all air out 
of the purifying train. 

After the stream of CO 2 has passed over the copper for about five minutes, a very 
moderate heat is applied, in order to expel every trace of superficial moisture. 
With .many coppers which contain arsenic, too strong heating will result in the 
formation in the bulb, or just beyond it, of a sublimate of As^O^. After cooling in 
OOo, a stream of dry air is immediately passed through the bulb-tube to displace this 
gas, and the tube is again stoppered and weighed. The weight is, usually, only a few 
milligrammes less than the previous weight. 

A very slow stream of hydrogen is now conducted over the copper, which is 
heated at first gently, and afterwards to a red heat, which temperature is maintained 
for about fifteen minutes. During the heating water is formed, and l^y impure copper 
there is also formed a black sublimate containing arsenic, antimony, and lead, so that 
the end of the tube must be long enough, and the stream of hydrogen slow enough, 
to insure the whole of this sublimate being retained within the tube. 

During the formation of water there is noticed, with commercial copper, an 
evolution of H^S. The formation of this gas, already observed by Dick, but not 
explained, can be accounted for in the author’s (Hampe’s) opinion only by the 
presence in the copper of sulphur dioxide, a part of the sulphur of which is converted 
into HgS. Cuprous sulphide cannot exist in copper along with oxygen compounds, 
and would not be decomposed by heating in hydrogen. To retain the escaping HoS, 
the bulb- tube must be connected with several small flasks containing silver solution 
01 alkaline lead solution, and the sulphur can then l)e estimated by known methods, 
and antimony cannot be found in the precipitate. After the copper has com- 
cooled in the stream^of.iydrogen, and this gas has been displaced by dry air, 
|yi|ibe and copper are ^^jgiim weighed. As control, a duplicate experiment is 
^kbie. The mean loss of weight, less the weight of volatile sulphur, is oxygen. 
The correction for sulphur seldom exceeds 0 ()()2 per cent, in refined copper. The 
fallowing results were obtained by Hampe : 

A. Synthetically pkepaued Samples. 


Oxygen Oxygen 

Present Found 

(percent). (percent.). 

1. Copper containing copper oxide 0*247 0*237 

2. Copper containing “ copper mica ” 0*262 0*267 

3. Copper containing bismuth antimonate, of 

which the oxygen content must have been 

from 0*141 to 0*170 0*159 


B. Copper from Oker. 

OxYOKN,,^;PBR Cent., aftek cobbroting fob 
!* '*' VOLATir4K SuLFHOR. 


1. Tough copper 

Fint 

Experiment. 

... 0117 

'^Second 

Experiment. 

0*117 

Third 

Experiment. 

Mean. ' 

0-117 

2 

3 . Dry copper 

... 0-164 

0^53 

0*165 

0-167 

... 0-806 

— 

•— 

0-806 
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C. Copper prom Manbpibld. 


1. Black copper 

2. Dry refined copper 

3. Tough (“ dichtgepoltes ’*) copper 

4. Tough zilhe gepoltes **) copper 
6. Overpoled copper 


OxvfiRN, VBR Cent., aitter cohrectinu kor 
V oLATiLK Sulphur. 


First 

Experiment. 

Second 

Experiment. 

Third 

Experiment. 

Mean. 

. 0-443 

— 

— 

0-443 

. 0-727 

0-766 

— 

0-746 

0-147 

0-162 



0-166 

, 0-077 

0-072 

0077 

0-076 

0-046 

0-044 

— 

0-046 


In connection with the above analyses of dry copper, it is interesting to note that 
Dick, in 1866, found about 1*4 per cent, of oxygen in a specimen of copper in the 
driest state,*’ which Percy had procured specially for experiment. This result of 
Dick’s was obtained by rolling the copper as thin as possible, cutting the rolled metal 
into small pieces, exposing these to a current of dry hydrogen at a red heat and 
weighing in a calcium chloride tube the water formed. Hampe refers to Dick’s 
experiments, but apparently makes no mention of Abel’s work in the same direction, 
which is strange, as Abel tried for a long time to estimate the oxygen in copper by a 
method similar to the above-mentioned process used by Dick, and came to the con- 
clusion “ that although the larger proportion of the oxygen contained in a specimen 
of copper may perhaps be abstracted during the first two or three hours* treatment, its 
complete removal from the metal in the form of water requires very long continued 
exposure to the action of hydrogen.” In several experiments a continuous increase 
in the weight of the calcium chloride tube was observed, which ** appeared likely to 
continue for an indefinite period,” and which was attributed partly to traces of 
atmospheric oxygen obstinately retained by the copper. After numerous failures to 
obtain satisfactory results, Abel finally abandoned the method as impracticable. 

Blount much more recently {Analyst^ 1896, pp. 57-61) came to the conclusion 
that the action of hydrogen on copper at any temperature below the softening-point 
of a glass combustion tube is only superficial, and he has described a method in which 
the copper is actually fused in a current of hydrogen. Blount found, as Dick had done, 
that the reduction is accompanied by such violent spirting of the molten copper that 
an estimation by loss of weight is impracticable ; but by conducting the operation in 
a porcelain tube, and absorbing the water formed in a sulphuric acid drying tube, he 
has worked out an elegant and successful process. My own experiments, however, 
and several years’ subsequent experience, have convinced me that the reduction takes 
place easily and completely at a red heat, and that Hampe’s process is accurate as 
well as, when certain unnecessary details are omitted, extremely simple. By the 
courtesy of Mr. Blount, an opportunity has recently been afforded of proving that the 
results obtained by the two methods are practically identical. An account of my 
experiments and of the results obtained may, therefore, be of interest to the Society. 

I commenced by following Hampe’s directions closely, but arrangements were 
made for absorbing and weighing the water formed, as a check on the loss of weight 
undergone by the copper. An apparatus for the supply of dry oxygen-free hydrogen 
was therefore fitted up, which consisted of: (a) Kipp generator, containing Leclanoh6 
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Kina rod and dilate pure sulphurio acid (1 : 4) ; (6) a small washing bottle^ oontidning 
60 ^ bent, solution of oaustie soda ; (c) a tower, 210 millimetres high by 46 milli- 
me^es diameter, containing pieces of stick soda ; (d) a combustion tube, oontain> 
ing about 400 millimetres of copper gauze rolled into a close spiral and kept red 
hot ; and (e) a U*tube, SOO millimetres long, filled with freshly-fused caustic potash 
broken into small lumps (as recommended by Dittmar). The hydrogen generated and 
purified in this apparatus was passed through a weighed drying tube, containing 
sulphuric acid and pumice, for two hours at the rate of 200 c.c. per hour, and for 
two hours more at four times that rate. The total volume of hydrogen passed was 
about 2 litres, and, after displacing the hydrogen remaining in the tube by dry air, 
the weight of the tube was found to be exactly the same as at the commencement. 

The copper was used in the form of bright turnings, small enough to pass through 
a tube ^ inch in diameter. These were thoroughly washed by decantation with 
ether to remove grease, and dried by heating on the water-oven and cooling in a 
desiccator. Finer division of the copper than this is not necessary. Filings may be 
used if more convenient, but they will contain a more or less 
considerable admixture of steel from the teeth of the file, which 
must be carefully picked out by a magnet, and they must be 
very well washed with ether to remove grease and dirt. There 
does not appear to be the least necessity to pass the filings 
through a hair sieve, as Harape directs. 

Very convenient bulb-tubes for containing the copper are 
made for me of Jena glass, of the shape and dimensions shown 
in Fig. 1. They are suspended for weighing by means of a 
platinum wire hanger with sufficiently large loops at either end 
to slip easily off and on the tube. These tubes can be used 
without serious alteration of shape for a large number of opera- 
tions, in fact, until the glass becomes opaque. During the com- 
bustion a black deposit of lead, arsenic, etc., usually forms near 
the exit end, but is easily cleaned off afterwards with a solution 
of bromine in hydrochloric acid. The tube is then thoroughly 
washed with water and dried in the water-oven. The tubes 
scarcely alter in weight with repeated use. The following are 
the weights in grammes of three different tubes after being used 
for three successive combustions : 

( 1 ) ( 2 ) ( 3 ) 

53-593 48-155 48*654 

53-594 48-155 48*054 

53-593 48-155 48654 

The clean dry tube, when cold, is wiped outside and allowed 
to remain supported across a beaker, not in a desiccator, for ten 
minutes. It is then weighed. One end having been closed by a 
tiny cork, a small funnel is attached to the other end, -and about 
30 to 35 grammes of the prepared copper are dropped in. The cork and funnel 
are detached, the copper is shaken into the bulb, and the tube is wiped and weighed 



Fig. 1. 
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M Wore. weight of eopper takes for aesey is thos aaenrtamed. I prette- ta 
weigh the tube open at, the ends, as 1 have found that indiaxuUjerJstoppexs an not 
only Unnecessary, but they are apt to cause errors in the wMghings. 
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The bulb-tube containing the copper is supported on a sheet-iron tray lined with 
asbestos millboard, a piece of perforated sheet asbestos is bent over the top a nd kept 
in shape by an iron- wire frame, and flat pieces of asbestos, perforated in the centre to 
jceoeive the ends of the bulb-tube, are placed at the sides (see Fig. 2). The bulb, thus 
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mtmmideA on ail sides by asbestos, is heated by means of a Bunsen burner giiring a 
bsoad flat flame. 

The following three experiments were made wich flrebox -plate copper containing 
0*063 per cent, of arsenic : ‘ 

Copper Firebox Plate. A. 



Fir»t 

Experiment. 

Second 

Experiment. 

Third 

Experiment 

Weight of copper taken 

29-7526 

85-0023 

33-5010 

Weight of copper and tube before heating ... 

M „ after heating in GOo 

„ ,, after heating in hydrogen ... 

58*4844 

58*4834 

58*4354 

63*6016 

63*6025* 

63*5441 

62-5867 

62-5833t 

62-6268 

Loss of weight in hydrogen 

*0480 

*0584 i 

*0565 

i 

Water absorption tube after 

M „ „ before 

i 

49*1466 

49*0904 

49*3808 

49*3138 

49*4428 

49*3808 

1 

Weight of water formed 

Containing oxygen 

*0562 

*0500 

! *0670 

: *0595 

•0620 

•0551 


* Copper became slightly oxidized at one end. f Heated to redness. 


X^KR(.'KNTAOK OF OXYGEN FOUND. 

By Loss of Weight By Weight of 
of Copper. Water formed. 

Experiment 1 0-161 0167 

„ 2 0167 0-170 

„ 3 0 169 0-165 

Mean 0-166 0-167 

The copper remaining after Experiment 1 was transferred to another tube (the 
first having developed a minute crack) and reheated, with the following results : 

Fourth 

Experiment. 

Weight of copper and tube before heating 58*2991 

,, ,, „ after heating in COo 58*3001 

>» n after heating in hydrogen to full redness 

for half an hour 58*3000 

Loss of weight in hydrogen *0001 

This experiment shows how easily a constant weight iu hydrogen is obtained. 
In fact, by watching the progress of an experiment one soon acquires confidence in 
the method. As soon as the copper reaches a dull red heat, water begins to 
condense rapidly in the first cool place, and has to be chased along by a small 
flame ; after heating for about half an hour, it ceases to condense. In the above 
experiments the heating was continued for about two hours longer, the current of 
iiydrogen being at the rate of 200 to 300 o.c. per hour. 

The following experiments were made with two other firebox-plate coppers, 
B ** containing 0*031 per cent., and ** C " 0*485 per cent, of arsenic. In Bxpm- 
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jQaeiit 7 the heating in CO^ was carried to rather too high a temperatare, and a 
sublimate of As^O^ formed in the end of the bulb-tuba In Experiment 8 no 
eubUmate was formed. 

CopPEB Fiuebox Plate B. . 



Fifth 

Experimetit. 

Sixth 

Experimeiit. 

Weight of co]p;per taken ... ... .. j 

32-9989 

351397 

Weight of copper and tube before beating 

„ „ „ after heating in COo 

„ „ „ after heating in hydrogen . . . 

60-6767 

60-6746 

60-6305 

62‘8178 

62-8140 

62-7657 

Loss of weight in hydrogen 

1 -0440 

•0483 

Water absorption tube after ... 

„ „ „ before 

1 

! 49-4910 

i 49-4427 


Weight of water formed ... 

Containing oxygen 

1 -0483 

1 -0429 



Peroentagk of Oxygen Found, 


Experiment 5 

„ 6 

By Lo»» of Weight 
of Copper. 

0-133 

0-137 

By Weight of 
Water formed. 

0-130 

Mean 

0-135 


CoppEB Fibebox Plate C. 



Seventh Eighth 

Experiment. ' Experiment. 

Weight of copper taken 

... 34-5900 

j 34*4244 

Weight of copper and tube before heating ... ... 59 7740 

,, „ „ after heating in CO^ ... 59-7713 

„ „ „ after heating in hydrogen ... 59*7158 

1 67-2730 

1 67-2725 

67-2171 

Loss of weight in hydrogen 

-0555 

1 -0554 

Water absorption tube after 
„ before 


46-9477 

46*8869 

Weight of water formed ... 

Containing oxygen 


•0608 

1 -0540 


Percentage of Oxygen Found. 


Experiment 7 


By Loss of Weight 
of Copper. 

0-160 

By Weight of 
Water formed. 

„ 8 



0-161 

0-167 


Mean 

0-1606 

0-167 
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SVom the focegoing experiments it appears that praotioally the same results aire 
ohtmieed, whether the oxygen be estimated from the loss of weight of the eopper or 
from the weight of water formed. The former method is mnoh the simpler. It seems 
hardly necessary to go to the trouble of recovering the trace of sulphur which passes 
off as HjS. It can only influence the result in the third decimal place, and such 
accuracy is not required in the present state of our knowledge. 

If the water formed in the combustion is not weighed, there is no need to purify 
the hydrogen from traces of oxygen. This was not done in Experiment 7, whilst in 
Experiment 8 it was, and it will be observed that the loss of weight of the copper is 
practically the same in each case. The tube containing the red-hot copper gauze 

Results obtained by Assay fob Oxyoen of Twbnty-thkee Samples of 

Commercial Copper. 


Experi- 

1 1 

I Description Weight i 

of Ck>pper. taken. 1 

LoflH of 

Loss of Equiva- 

Other Particulars. 

ment 

No. 

Weight 
in CO,.. 

Weight lent to 
in H. Oxygen. 

i " . i PhoR. 

jArsenic.|ph„„^ 

Remarks. 



Grammes. ! 

GrammeH. 

Grammes. Per cent. 

Percent. I’or cent. 


9 

Tube 

... 1 39- 1339 

0-0000 

0-0028 -0-007 

trace ; 0-099 


10 


35-8081 • 

0-0005 

0-0032 = 0-009 

nil 0-033 


11 


35-2848 1 

0-0004 

0-0018 = 0-005 

nil 0-026 


12 

Bod 

...1 32-9537 ! 

0-0004 

0-0237 = 0-072 

0-377: nil 


13 


... 30-4792 i 

0-0003 

0-0220 = 0-072 

0-074' nil 


14 

Firebox plate 33*9440 ; 

0-0001 1 

0-0269 = 0079 

0-037, 

Duplicate 







15a 


33-5455 

0-0005 1 

0-0383 = 0114 

1 

O' 

6 

tests of 

15b 

1 

i »> 

„ i 32-0803 

0-0005 I 

0-0370 = 0-115 

r the same 
j sample. 


16 


i 31-6886 

0-0006 ! 

0-0498 = 0-157 

0-268 i 


17 


1 32-3282 

0-0006 j 

0-0230 = 0-071 

0-218 : 


18 


34-6286 

0-0006 1 

0-0579 = 0-167 

0-463 


19 


32-0084 

0-0006 ; 

0-0464 = 0-145 

! 0-034: 


20 


33-5971 

0-0005 

0-0380 = 0113 

! 0-215; 


21 


i 35-0629 ! 

0-0006 1 

0-0471 = 0-134 

0-1 72i 


22 


1 36-7553 

0-0001 ; 

0-0331 = 0-090 

0-013; 


23 


; 37-7511 

0-0009 1 

0-0733 = 0-194 

0-200; 


24 


1 36-5867 

0-0006 i 

0-0576 = 0157 

1 0-021: 


25 


i 38-6362 

0-0008 i 

I 

0-0530 = 0137 

i 0-181 

Duplicate 

26a 

„ 

„ ;. 36-6247 

0-0011 j 

00494 = 0-135 

0-148: 

tests of 

265 

it 

„ j 35-1720 

0-0021 I 

0-0469 = 0-133 

the same 
sample. 

0-234; 

27 


35-8049 

0-0000 

0-0379 = 0-106 





1 

Duplicate 

28a 

,, 

„ 137-6476 

0-0008 

0-0413 = 0-110 

j0-624j — 

tests of 

286 

i) 

„ 40-0071 

0-0005 

0-0435 = 0-109 

0-0738 = 0-207 

the same 
^ sample. 

1 0-310: ' 

29 


„ 1 35-69951 

0-0010 ! 

30 


„ ! 36-2921! 

0-0008 

0-0442 = 0-122 

0-102i 


31 

• f 

„ 137-4032 

0-0006 

0-0386 = 0-103 

0-160! 
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%ii«l WM therefore removed from the purifying train, and the twenty-three eamplee 
eopper included in irtie table on the opposite page were assays for oxygen thus : 

' 1. The prepwed copper was heated in purified, dry COj for half an hour, during 

which time 600 o.c. of the gas were passed through the bulb, the tempera- 
ture being high enough to expel moisture, but not high enough to suUime 
As^Og from the copper. 

2. The dry copper was heated to redness in hydrogen, which had been purified 
from acid vapours and water, but not from traces of oxygen. The tempera- 
ture was maintained at a red heat for one hour, about 1 litre of gas being 
passed through the bulb. 

I have included in the table the percentages of arsenic and phosphorus found in 



Fig. 3. 

these coppers. Copper containing phosphorus is invariably free from oxygen, or 
contains only traces of that element, and a considerable proportion of the loss on 
ignition in hydrogen of such copper is probably made up of the traces of oily hydro- 
carbons which usually distil from copper when heated, however carefully it has been • 
washed with ether. 

The loss of weight in carbon dioxide is seen to have been very trifling in all these 
experiments except one (No. 266). In fact, it was so small that I have now ahi^nd^ned 
this part of Hampe’s process, and merely wash the copper with ether, and dry it well 
in the water-oven before heating in hydrogen. Although the water resulting from 
the combustion in hydrogen is not weighed, a trap of some kind beyond the bulb-tube 
is necessary, and may conveniently consist of a U-tube containing pieces of rod 
and sufficient sulphuric acid to fill the bend. Fig. 3 is from a photo the complete 
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i^pamtOB wbioh 1 now employ for the combustion in hydrogen. It oomprises 
(1) Kipp generator ; (2) washing-bottle, containing caustic soda solution ; (3) tower, 
containing stick soda ; (4) U-tube, containing re>fused dry caustic potash in small 
pieces; (5) bulb-tube, containing the prepared dry copper; (6) U-tube, containing 
strong sulphuric acid ; and (7) pipettes, for measuring the rate of flow of hydrogen. 

Process . — The copper (30 to 40 grammes), which must be free from superficial 
oxide, is thoroughly cleansed with ether, carefully dried, introduced into the dry bulb- 
tube, and weighed, as already described. The apparatus is joined up, and a current 
of hydrogen (about 1 litre per hour) is passed through it until the issuing gas 
bums quietly, which is usually the case after fifteen minutes have elapsed. The 
current of hydrogen is then reduced by about one-half, and if much arsenic is present 
in the copper it is still further reduced ; the copper is then heated up, with a flame 
just touching the iron support, until water begins to condense beyond the bulb-tube. 
If any sublimate of AB 40 g be observed, the current of hydrogen is made very slow, 
and the tube is heated more strongly, so as to reduce the oxide to a mirror of arsenic 
within the tube. Any water condensing between the bulb and the U-tube is chased 
along by a small flama Gradually the copper is raised to full redness, and, when 
water ceases to condense, the current of hydrogen is increased to 1 litre per hour. 
After continuing to heat the copper thus for one hour, the gas is turned out, but the 
current of hydrogen is kept up until the copper is quite cold. The bulb-tube is then 
disconnected, the hydrogen is displaced by aspirating a current of dry air through the 
tube, and the latter is weighed and the loss calculated as oxygen per cent, of the 
copper taken. 

The following results were obtained by Mr. Blount and myself, working inde- 
pendently on the same specimens of copper. Mr. Blount’s determinations were 
made by fusion of the copper in hydrogen, and weighing the water produced ; my 
results were obtained by simply heating to redness in hydrogen and observing the 
loss in weight of the copper, as described above. The agreement is suflioiently 
close to show that both methods give practically identical results. The compara- 
tively large discrepancy in the case of No. 3 sample may be due, Mr. Blount thinks, 
to the fact that the copper was in rather coarse pieces for his process, and he had to 
work on comparatively small quantities : the small constant plus error due to the 
almost inevitable gain of an absorption tube would, therefore, have a larger efliect on 
the final result in this case than it would under the normal conditions of working 
when the copper is large. The results in the second column were obtained by my 
assistant, Mr. P. G. Jackson, A.LC. 


Oxygen per cent, determined by 


sample 

Number. 

1 


li, Blount. 

0-18 


' ' 

L. Arcbbutt. 

017 

2 

. . . 

0-22 


0-21 

3 

.... 

005 


0-003 

4 

. . . 

0-03 


0-03 

6 

... 

013 


0-12 

6 

. . . 

025 


0-25 
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Discussion, 

Mr. Blount said he was glad to find that prooesses of the same class as the old 
silver nitrate process might be reckoned as deleted, There was, in fact, only one 
method of determining the oxygen in copper — ^namely, by reduction in hydrogen. 
The only point upon which it was possible to base a discussion was the fact that 
there was some doubt — or had been until that occasion — as to the practicability, at 
a temperature short of the fusing*point of copper, of determining by reduction in 
hydrogen the whole of the oxygen present. In his own experiments he had doubted 
tUs so much that he was ultimately led to abandon the notion of reducing at a 
temperature lower than fusing>point. He felt bound to say, however, that the 
reduction in hydrogen of the oxides present in copper, when the copper had to be 
fused, was not an altogether convenient proceeding, and if it were possible, as 
Mr. Archbutt had shown it to be, to reduce the oxides without raising the copper to 
its fusing-point, a great step would have been taken in advanca Nevertheless, he 
(Mr. Blount) could not help thinking that there were certain reasons which would 
lead one to prefer the method he had ventured to recommend, of fusing the copper in 
hydrogen, and weighing, not the copper remaining, but the water produced. It seemed 
evident that the determination of an impurity occurring in small proportion, such as 
oxygen in copper, must be made more or less by determining the difference between 
two comparatively large weights — e.g,^ of the vessel in which the impurity was con- 
tained. When the substance constituting the impurity was isolated — as, for instance, 
in the case of bismuth, the proportion of which in commercial copper was generally 
under 0 01 per cent. — the errors would be quite tangible ; and in the same manner 
the increase in the weight of the absorption tube in determining the oxygen by 
fusion of the copper in hydrogen was so small that any error would assume relatively 
large proportions. But the method of determining the oxygen by difference between 
the weights of the copper before and after reduction in hydrogen was still more open 
to error, rendering necessary not only the most minute accuracy in weighing the 
original mass in the tube and the final mass, but also many precautions against the 
escape of volatile constituents other than oxygen. There could be no guarantee that 
arsenic, for example, would remain unvolatilized. The fact that such admirable 
results were obtained by the author was a testimony to his skill and that of those 
whom he had trained, rather than to the excellence of the process. In the prepara- 
tion of the copper for the determination of oxygen by this method it was necessary 
to subdivide it ; and although the author had succeeded in overcoming the difficulties 
due to contamination from files, drills, etc., it was really unnecessary to face them 
when one could work satisfactorily upon lumps of copper obtained without any risk 
of such contamination. From a purely utilitarian point of view, the question of 
speed was of considerable moment, and it might be mentioned that the method 
which he had described in 1896 enabled as many as twelve determinations of oxygen 
in copper to be made in a working day, with the same apparatus and by one operator, 

Mr. Jenkins said that he was personally indebted to the author for having 
introduced this method to his notice several years previously. He thought that 
Mr. Blount had altogether overemphasized the objections which may be brought 
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against the method. The machining of the metal into small fragments was ^sUy 
done, without any contamination with oil, etc., not only in the case of copper, but of 
steel and other materials. It was shown by the figures given in the paper that the 
'results obtained by absorption of the water were practically the same as those 
obtained by difference. It would certainly in many cases be more convenient to 
make the determination by Mr. Archbutt's method than by Mr. Blount’s method, 
seeing that the former did not involve working at so high a temperature, and it was 
highly satisfactory that Mr. Archbutt and Mr. Blount, working at considerable 
differences of temperature, should get such closely>agreeing results. 

Mr. Allen said that he had an extensive experience of the burning of metals in 
oxygen, which was a process somewhat analogous to the one now under considera- 
tion, and he must say that he would give preference to a method in which drillings 
or finely-divided particles of metal were used. He altogether deprecated the sugges- 
tion that there would be contamination by oil from the drill or other tool. There 
was no diflBculty in getting drillings free from oil in the case of steel, and it would be 
still easier in the case of copper. Mr. Blount, however, had given good reasons for 
believing the fusion process to be quicker and equally accurate, and therefore the 
matter was one of convenience rather than of accuracy. He had heard with some 
surprise that where a sample of copper contained arsenic it was devoid of phosphorus, 
and vice versd. He would like to hear whether the author could suggest any possible 
explanation of this very curious fact. 

Mr. Abchbutt, in reply, said that, after all, it did not matter whether the deter- 
mination was made by fusion or by loss of weight at a red heat ; the material point 
which he had sought to establish was that both methods gave practically the total 
percentage of oxygen present. Every sample of copper in which he determined the 
oxygen, and which ho also completely analysed for other elements, was in the form 
of turnings from a test-bar which was subjected to mechanical tests. It seemed 
to him that this was a necessity if any information was to be obtained as to the 
extent to which the chemical composition bore upon the mechanical qualities of the 
metal. He had found these turnings very convenient to work upon. In obtaining 
them, as far as possible anything in the way of grease was excluded, but, neverthe- 
less, the precautions were taken of washing the turnings with ether, and of picking 
out any iron with a magnet. He was glad to gather, from Mr. Blount’s remark as 
to the importance of speed, that engineers and purchasers of copper take so large 
an interest in the bearing of the chemical composition upon the wearing qualities of 
the metal, as this would afford the means of obtaining information which really did 
not exist at present. He did not know that he was in a position to state exactly 
why phosphorus and arsenic never occurred together in copper, but that was his 
experience. He had never met with a firebox plate containing phosphorus^ but 
phosphorus was generally present in copper used for making tubes ; such copper was 
practically free from oxygen, and was, he believed, deoxidized by adding phosphorus 
to it. He had so frequently found phosphorus absent when arsenic was present that 
he had ceased to test for it in such cases. Arsenical copper always contained 
oxygen, and such copper could not contain phosphorus. 

Mr. Blount entirely endorsed Mr. Archbutt’s view, that the sample for analyiAi 



THB ANALYST. 


^ come from the aotual test bar, tboagh it did not follow necessarily that it 

li^oiild oondst of tuminga 

Dr. Dtbb said he believed that sn^ variations in the proportion of oxygen 
present had considerable effect upon th^ electrical conductivity of the copper. He 
would like to ask the author what quantity of oxygen would be expected in good 
electrical copper, and, more especially, how far variations in the proportion of oxygen 
affected the strength and durability of the copper for mechanical purposes. 

Mr. Abchbutt said that he had no experience of the composition of copper 
for electrical purposes, but there seemed to be a definite relationship necessary 
between the proportions of oxygen, lead, arsenic, etc., in order to yield a good tough 
copper, though exactly what that relationship was he could not at present say. He 
had a number of figures showing a remarkable relationship between the cuprous 
oxide determined by Abel’s method and the arsenic and lead, but exeictly what that 
meant was not yet clear. 


A NEW COLOUE REACTION FOE CITRAL AND CERTAIN OTHER 
AROMATIC COMPOUNDS. 

By Hekbeut E. Bukgess, 

{Head at the Meeting^ May 2, 1900.) 

In various endeavours I have made to discover a quantitative reaction which could 
be used for the estimation of citral (especially in oil of lemon), I was led to try the 
action of mercury salts on aldehydes, with a view to determine the amount of reduc- 
tion, or, if possible, to weigh the compound so formed. Up to the present time I 
have been unable to base any satisfactory quantitative method on my results, owing 
to the fact that many other allied aromatic compounds form salts with the reagent 
I employ, and also that these mercury compounds are not easily crystallizable, and 
are probably of indefinite composition and transitory. 

I have, however, noticed well-defined colour reactions with many of the 
aldehydes, alcohols, and other constituents found in various essential oils, and 
it is to these reactions that I wish to draw attention now. 

The reagent mentioned above is prepared as follows : 

Ten grammes of mercuric sulphate are dissolved in and made up to 100 c.c. with 
25 per cent, pure sulphuric acid. 

Then 2 c.c. of the substance to be examined are placed in a small phial fitted 
with a cork, and 5 c.c. of the reagent added. The whole is then vigorously shaken, 
any change in colour noted, and again examined after standing for about ten 
minutes. A porcelain tile will be found useful when only small quantities of an oil 
can be obtained. The sensitiveness of the colour reaction is not in any way impaired 
by the use of such small quantities. One drop of the oil is placed on the tile and 
8 to 4 drops of the reagent added, and well stirred with a glass rod. 

Twenty-five per cent, sulphuric acid itself gives no reaction with the substances I 
have examined. 
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The following reactions ajre characteristic ; 

CitraL — Bright red colour forms on shaking, which rapidly disappearsi and at 
the same time a whitish compound is formed, which floats on top of aqueous portion. 

CitronelldL — A bright yellipw colodtkf^rms on shaking. The compound formed 
retains the yellow colour for some time. . 

Limonene, — A very faint flesh colour at first forms, but almost instantly dis- 
appears, leaving a white compound. 

Linalyl Acetate, — A brilliant violet colour, which remains permanent, increasing 
slightly in depth. 

Linalol. — Quickly gives a deep violet colour. 

Garophyllene, — A yellowish compound, but not any violet colour. 

Engenol — A slight violet colour on standing for some time. 

Cinnamic Aldehyde. — No reaction. 

Terpineol. — ^Flesh colour and precipitate. 

Formic Aldehyde. — No reaction. 

Acetic Aldehyde, — No reaction. 

Benzaldehyde, — No reaction. 

Anisic Aldehyde, — No reaction. 

The following essential oils have also been examined : 

Oil of Cassia, — Yellowish compound formed, floating on the oil. No reduction 
on shaking. 

Oil of Cinnamon, — Brown compound formed and slight violet-coloured aqueous 
portion. On standing, the whole becomes a black, solid mass. 

Oil of Gloves. — On shaking and standing for some time, a violet colour is formed 
in the aqueous portion, and increases on standing. 

Discussion. 

The Pbesident having invited discussion, 

Mr. Chapman said that it would be interesting to know something of the nature 
of the compounds which the author had observed to bo formed with the mercuric 
sulphate. A great deal of interest attached to many colour reactions, and more 
especially to those which afforded means of readily identifying some of the con- 
stituents of essential oils. But their general usefulness was to a great extent 
limited by the fact that they were, more than any other reactions, subject to the 
disturbing influence of impurities. The compounds existing in essential oils were 
very often extremely difficult to separate in a state of purity, when working with 
small quantities of material, and consequently it was possible that these colour 
reactions might on that account have a somewhat limited application. 
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ABSTRACTS OF PAPERS PUBUSHED IN OTHER 

JOURNAi.S. 

n 

FOODS AND DRIK3S ANALYSIS. 

Examination of Brown and TayJor’s OfELoial Method of identifying Butter. 
J. A. Hummel. (Journ, Amer. Cliem. Soc., 1900, xxii., 327.) — In the mannfactnre of 
renovated butter, the butter-fat is melted and then cooled rather rapidly in a stream 
of cold water. This melting and rapid cooling induces a semi-crystallization of the 
fat. Samples of genuine and renovated batter were examined with a polarizing 
microscope magnifying 120 diameters having a selenite plate, below the slide. Normal 
butters gave a uniformly blue field. Renovated butters gave a blue field mottled with 
yellow. A. M. 

New Method for the Determination of Essential Oils in Drugs and Spices. 
Neumann- Wonder and G. Gregor. (OesL Ghem. Zeity 1900, iii., 

233-235.) — The method depends upon the fact that petroleum ether, of 
specific gravity 0*640 to 0*670, does not mix with alcohol of 40 to 60 
per cent, strength (Hefelmann, Pharm, Centrathalley 1896, 683), 
whereas essential oils can be readily shaken out of alcoholic solutions 
by means of the petroleum ether. 

Ten to 20 grammes of the coarsely-powdered substance are heated 
for six hours with 70 c.c. of 96 per cent, alcohol. The residue is again 
treated for six hours with 25 c.c. more of the alcohol. The extracts 
are united and made up to 100 c.c. ; 50 c.c. of this are then taken and 
distilled with steam until the distillate is no longer milky, A distillate 
of 95 c.c. is generally sufficient. This is made up to 100 c.c., 50 c.c. of 
it are introduced into the apparatus shown in the illustration, and are 
made up to the 100 c.c. mark with water acidified with a few drops 
of sulphuric acid; 25 c.c. of petroleum spirit are then introduced, and 
the apparatus is well shaken and allowed to stand some hours. The 
decrease in volume of the alcoholic solution gives the quantity of 
ethereal oil. A. M. 

The Gluten Constituents of Wheat and Flour and their Belation to Bread- 
making Qualities. H. A. Guess. {Journ, A^mr, Chcm. Soc,, 1900, xxii., 263.) — 
The analytical work was performed as follows : 

(a) Five grammes of the finely-ground wheat meal or flour were placed in a 
250 c.c. flask, which was then filled to the mark with 1 per cent, salt solution, shaken 
at intervals for an hour, and allowed to settle for two hours. The liquid was then 
decanted through a filter, 100 c.c. of it taken, and the proteids precipitated with a 
few C.O. of 10 per cent, solution of phosphotungstic acid. The precipitate was allowed 
to settle, 50 c.c. of the clear .filtrate were evaporated with sulphuric acid, and the 
apaide nitrogen determined. 
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(b) One gramme of sample wag put into a 500 ao* flask with 100 c.c* i^loohdl 
(spaoiflo gravity 0*90), shaken thoroughly, and heated with oooasional shaldng for 
one hour just below the |}piling<ppint|iiilt wto then allowed to settle for one hour, and 
the clear liquid decanted o£ Ijffwenty^e'^G.o. fresh hot alcohol were added, allowed 
to settle for twenty minutes, dfcumted, and the operation repeated three times. In 
the extract the alcohol was distilled off, and the nitrogen in the residue determined, 
the amide nitrogen (a) subtracted, and the remainder calculated as gliadin (N x 57). 

(c) To the residue from the alcohol extraction, after cooling, 260 c.c. of 1 per 
cent, salt solution were added. It was allowed to settle for one hour, and decanted 
through a Alter. Two hundred and Afty c.c. fresh salt solution were added, shaken 
at intervals for one hour, allowed to settle two hours, and decanted through the 
same Alter. The Alter and contents were added to the residue in the flask, and the 
nitrogen determined and calculated to glutenin. 

The author found that the quality of the gluten depends upon the ratio in 
which its two constituents are present. The higher the ratio of gliadin to glutenin, 
the more elastic is the gluten, and consequently the better is the result of a baking 
test. 

The author publishes the result of the analysis of eighty wheats from the 
Canadian North-West. The gliadin in these varies from 3*65 to 9*21 per cent. The 
glutenin varies from 3‘30 to 6*64, and the ratio from 0 70 to 2*90. A number of 
flours were also examined. The results show that, whilst the gliadin remains 
fairly constant, the glutenin increases as one goes through the different grades in 
descending scale. Thus, in Keewatin flour the gliadin was always about 8 per cent., 
but the glutenin varied from about 2 per cent, in the patent grade to over 0 per cent, 
in the Glenwood grade. 

As an aid in grading wheats and flours for commercial purposes, the author 
proposes a “composite factor,” which is the product obtained by multiplying the 
percentage of gluten gliadin + glutenin) by the ratio of gliadin to glutenin. In 
the case of the Keewatin flours, the factor comes out at 37 to 58 for patent grades, 
and 15 to 21 for Glenwood grade, the intermediate grades giving intermediate Agures. 

A. M. 

Detection of Cherry Syrup in Baspberry Syrup. O. Langkopf. {Phartn, 
C. H,y 1900, xL, 421 ; through Chem, Zeit. Bep,, 1900, 219.) — The author’s process 
depends on the presence of hydrocyanic acid in cherry syrup. If one drop of an 
alcoholic solution of guaiacum is mixed with a little 1 : 10,000 copper sulphate solu- 
tion, a milky liquid is produced which turns blue with an exceedingly minute trace of 
HCN. Prom 60 or 100 c.c. of the syrup to be examined 2 c.c. are ^stilled, and the 
distillate collected in some of the reagent, when 5 per cent, of cherry syrup in rasp- 
berry causes the appearance of the blue tint. F. H. L. 


The Examination of Gum Acacia. B. G. Shoults. (Amer, Journ. Pharm.^ 
1900, Ixxii., 267-270.) — According to the United States Pharmacopoeia (1890), pure 
gum acacia does not reduce Fehling's solution. The author, however, shows that 
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this statement is not correct. He found thAt powdered samples which caused only 
a slight reduction at the temperature of the water- bath, yielded much heavier 
fireoipitates when the supernatant liquid wislfcltered andl^itagain boiled; and that 
samples which yielded no deposit at first gawtr a uiar^ reduction after being dried 
at ISO** G. and then boiled with the Fehling^s solutiAn. In fact, this phenomenon 
was observed after simple powdering of the gum without drying. 

He considers that if dextrin were used as an adulterant, a white sample would 
be liable to contain unconverted starch, which would be detected by means of 
iodine. A high specific rotatory power, in combination with the detection of starch, 
would certainly indicate dextrin. On the other hand, a dextrin free from starch 
would be more or less yellow in colour. 

For the calculation of the amount of dextrin (specific rotatory power =198) the 
author subtracts the specific rotatory power of pure acacia (18) from the observed 
specific rotatory power of the sample, and divides the results by the increase in the 
rotatory power produced by an addition of 1 per cent, of dextrin (viz., 1*8). Thus, 
if a specimen of powdered acacia had a specific rotatory power of 126, this would 
correspond to 126 - 18 = 108 ; 108 -r 1*8 = 60 per cent, of dextrin. C. A. M. 


Euqtunine. Zimmer and Co. {Special pamphlet ; through Chem, Zeit, Bep., 
1900, 159.) — Euquinine, or euchinine (“ quininae ethyl-carbonas ”), is quinine ethylic 
carbonate. It forms hard, white, needle-shaped crystals, melting at 95“ C,, sparingly 
soluble in water, easily in alcohol and ether. It has a basic reaction, and yields 
crystalline salts. Like quinine, euquinine shows a blue fluorescence in sulphuric 
acid solution, gives the thalleioquin reaction, but not the Herapathite (iodo-sulphate) 
test. It possesses only a faint bitter taste, and is more permanent when exposed to 
light than the compounds of quinine itself. F. H. L. 


Determination of Bismuth in Organic Preparations. C. Gaebler. {Pharm, 
ZeiL, 1900, xlv., 567; through Chem, ZeiL Bep,, 1900, 219.) — In “ AiroP’ (bismuth 
oxyiodogallate) the metal cannot be determined by incineration, as the bismuth 
volatilizes. By precipitation as oxalate, however, useful results may be obtained. 
**OrphoP’ (the ^-naphtholate) can be safely ignited; according to the formula, it 
should contain 80*8 per cent, of BigO^. With bismuth salicylate, incineration, extrac- 
tion of the residue with nitric acid, and ignition is quite accurate. “ Xeroform ” 
(bismuth tribromophenol) can neither be analysed by ignition nor by the oxalate 
process ; it should be treated with strong nitric acid, thrown down with ammonium 
carbonate, and the precipitate converted into BigOs. F. H. L. 
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ORGANIC ANALYSIS. 

InfLuenoe of Temperature ou^tlie Speoiflo Hotatory Power of Saooharoae. 
F. G, Wieohmann. (Sj^oial pampmet, 1900.) — In this paper the author quotes and 
discusses the discordant statAents which have been made by different observers as 
to the effect of varying temperature upon the opticity of cane-sugar solutions, records 
numerous results obtained by himself and his assistants, and finally comes to the 
conclusion that,* under the practical working conditions existing in technical sugar 
analysis, the specific rotatory power of saccharose may be regarded as constant. 

R H. L. 


The Halphen Beaotion for Cotton Oil. P. N. Baikow. {Chem. Zeit,, 1900, 
xxiv., 562, 583.) — This article contains an account of some incomplete investigations 
of the mechanism of the Halphen reaction, as well as sundry speculations upon the 
true cause of the colour. Tortelli and Ruggeri have proved that the active substance 
in the Becchi test must be of the nature of an unsaturated acid ; Raikow has demon- 
strated that the active substances in the Becchi and Halphen tests are so much alike 
as regards their removal from or destruction in the oil, that the latter may well be an 
unsaturated acid also, while his previous work suggested that the two substances 
might even be one and the same. When, however, 10 c.c. of cotton oil are shaken in 
a stoppered tube for two hours with dilute sulphuric acid, and increasing quantities 
of potassium permanganate are added by degrees, if the residual oil is collected by 
means of ether, filtered, and the solvent removed, a point is soon reached (5 grammes 
of permanganate) where the product gives a normal Becchi test but fails to yield the 
Halphen reaction entirely. This shows that the active substances are not the same, 
and also that the body which produces the Halphen colour is far more easily attacked 
by nascent oxygen than the substance responsible for the Becchi colour. 

Raikow has mentioned (Analyst, this vol., 106) that a Halphen red appears when 
the usual mixture of cotton oil, carbon bisulphide, sulphur, and amylic alcohol is 
simply exposed to sunlight. If such a mixture, after becoming red, is left in the light, 
it gradually and slowly loses its colour, turning yellow almost as at first, similar 
changes occurring in a sealed tube. If the original mixture, before becoming red, is 
kept in the dark in an open tube, it does not turn red even in eight months ; and if 
the red insolated mixture is placed in the dark before it loses its colour it remains red 
indefinitely. If the red colour is produced by heating on the water-bath, further 
heating does not destroy it. A mixture which has been insolated till it has become 
yellow again may be heated on the water-bath without effect ; and if more amylic 
alcohol, carbon bisulphide, and sulphur are added, further heating only produces an 
insignificant tint, such as is exhibited by olive oil containing 0‘5 per cent, of cotton 
oil. These experiments indicate that the red body is neither produced nor destroyed 
in the dark ; in sunlight it is first produced, and then decomposed into something 
different from the original active substance of the oil. Three closed tubes were 
exposed to south light for seven winter months, (a) containing cotton oil alone, 
{b) cotton oil and carbon bisulphide without free sulphur, and (c) cotton oil and 
flowers of sulphur. Tubes b and c were then tested with amylic alcohol, bisulphide. 
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and sulphur ; they gave no reaction ; tube a gave both Halphen and Becehi tests 
normally. Light edone, therefore, does not render cotton oil indifferent to the Halphen 
testi but in presence of sulphur and carbon bisulphide the active substance is 
destroyed. Part of the contents of tube b vmre freed from bisulphide by means of a 
current of warm air ; the residual oil gave a reaction bf sulphur with phloroglucinol 
and vanillin. There is no evidence to show whether this sulphur existed in the free 
stat^ as a compound of bisulphide with some constituent of the oil, or as a coinpound 
of sulphur and cotton oil ; the latter supposition is the more likely, explaining well 
why carbon bisiilphide ultimately makes cotton oil fail to respond to the Halphen 
test. In sunlight free sulphur renders the oil inactive more rapidly than bisulphide ; 
presence of amylic alcohol hastens either process notably. The Halphen reaction is 
always accompanied by the evolution of sulphuretted hydrogen, and this evolution is 
more marked in the presence of amylic alcohol than in its absence. This liberation 
of gas, indeed, may be employed as a chock on the intensity of the Halphen red. 
When two similar tubes are charged with equal volumes of the Halphen mixture, if 
the colours in both develop equally, moist lead papers placed over the mouths of the 
tubes show identical brownish<black tints ; if the reds are different, parallel differences 
are to be seen in the stains of lead sulphide. 

All the foregoing observations give the active substance the character of an 
unsaturated fatty acid. Yet 95*8 per cent, of the acids of cotton oil are solid, 
saturated bodies, and, according to Hazura and Griissner, the 4*2 per cent, of liquid 
acids are composed of linolic and oleic, which occur in nearly all vegetable oils, and 
which do not give the Halphen reaction. Therefore it may be asserted that the red 
colour depends on some unsaturated acid not hitherto isolated, which is only present 
in a very small proportion. 

Finally, Eaikow calls attention to Barbaglia’s work upon valeraldehyde and 
benzaldehyde when heated with sulphur, and to Gattermann’s statement that the 
thiocarbonyl group is a chromophore, whence it seems not improbable that the action 
of sulphur upon the unsaturated acid of cotton oil may be either to convert a 
CHy group into CHS, or a CH group into CS. When, accordingly, the Halphen 
colour is produced by heat alone, the thiocarbonyl group suffers no further change ; 
but if the reaction proceeds in sunlight, or if the heated red mixture is insolated, a 
second stage of the reaction occurs in which the thioaldehyde or thioketone is altered 
or polymerized, liberating H^S, and losing its red colour [c/. the reactions of benzalde- 
hyde, Journ. Chem, /Soc., Abs., 1891, p. 1049, and of valeraldehyde, Zoc. cit,^ 1885, 
p. 136]. Thus the thiocarbonyl group is wholly broken up, yielding a derivative 
indifferent to sulphur, and this explains why cotton oil which has lost its Halphen 
red will not give the test a second time. Cotton oil never yields so strong a red in 
sunlight as on the water-bath, because in the former case production of the GS group 
is accompanied by its almost simultaneous destruction. It is rather curious, in spite 
of the extremely small quantity of the active substance present in the oil, that so 
large an amount of permanganate should be required to decompose it. This may be 
explained by the hypothesis that the active body is less susceptible of oxidation than 
at least part of the other unsaturated acids, whence it follows that the sud active 
substance must be no less nearly saturated than oleic and linolic acids. F. H. L. 
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KMee Oil (Com OU). H. T. Vulte W. Gibbon. (Journ. Amer. Chm. 

Soo*, 1900, xtii., 463.) — ^Three samples weM ^examined. No. I. was six or sevisn 
years old. No. II. was a sample freshly prepared by hydraalie pressure, and was of 
undoubted purity. No. III. was a product of the mash of distilleries : 



I. 

II. 

in, 

Specific gravity at 15 5** C 

0-9213 

0-9213 

0-9256 

„ 100- C 

0-8716 

0-8711 

0-8766 

Viscosity (watered) 20** C 

9-79 

10-67 

— 

„ (rape oil -100) 20“ C. ... 

... 70-42 

73-89 

— 

Index of refraction at 15“ C. 

1-4767 

1-4766 

— 

„ „ 20** C. 

1-4761 

— 

1-4765 

Ash per cent 

0-066 

— 

0-0656 

Acid value 

3-70 

2-25 

20-65 

Iodine absorption 

... 119-7 

118-6 

113-3 

Samnification value 

H^ner value 

... 192-7 

192-6 

191-8 

... 92-8 

92-2 

88-2 

Reichert value 

4-3 

4-2 

9-9 

Acetyl value 

... 11-1 

11-5 

— 

Glycerol per cent 

... 10'65 

10-35 

— 

Unsaponifiable matter per cent. 

1-39 

1-43 

— 

Maumen4 — ^rise in temperature 

... 76" C. 

74" C. 

— 

„ — specific „ 

... 179 

176 

— 

Bromine thermal value 

... 21-9" C. 

21-8" C. 

— 

Valenta's test 

... 74" C. 

SO" C. 

65" C. 

Livache test — per cent, gain 

1 6-97 in 
( days 

seven 6-19 in ten 
days 

— 


The fatty acids gave the following results : Specific gravity at 100" C., 0-8529 ; 
melting-point, 22*4^ C. ; iodine absorption, 1210 ; saponification value, 199*1 ; 
bromine thermal value, 21*6^ C. 

The iodine values were determined by HubPs method, using an excess of 100 per 
cent, and allowing to stand twenty-four hours. A. M. 

The Composition and Analysis of Artificial Turpentine. G. Fabris. 
{Annali del Laboratorio delle Gabelle, 1900, iv., 143-150.) — The substitutes for 
turpentine which have been on the market for some time consist, according to the 
author, of mixtures of rosin oil, colophony, and oil of turpentine. Their colour and 
consistency depend on the relative proportion of these constituents, and they usually 
have a mingled odour of colophony and rosin oil. 

Six conunercial samples examined by the author were all completely soluble 
in 95 per cent alcohol, and on distillation yielded volatile compounds (turpentine 
oil) below 250** C. 

On analysis they gave the following results : Substance volatile below 250** C., 
0*5 to 13 per cent.; acid value, 105 to 113*8; saponification value 113*6 to 119*2; 
difference between saponification and acid values 5*3 to 9*2. 

From these figures the author calculated approximately the composition of the 
samples from the data that the rosin oil used boiled above 300** C. and had no appreci- 
able acidity; that oil of turpentine boils at 151 to 170** C., and is not acid when 
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pil¥0 ; aod that colophony ooxamonly has an acid value of 161 to 170. They were 
calculated to have the following coni^osition : Turpentine oil (subatanoe volatile 
below 250'’ C.), 6*0 to 13 per cent. ; colophony (from acid value) 65*2 to 67*9 per 
cent. ; and rosin oil (by difEerence) 19*1 to 28*8 per cent. 

In addition to the distinct difference in appearance and odour, natural 
turpentine (French or American) contains more than 15 per cent, of constituents 
volatile below 200*' C., whilst the highest amount found by the author was 13 per 
cent, in one sample, the others yielding only 6 or 7 per cent. The artificial 
products also contain rosin oil, which is readily recognisable. 

Larch or Venetian turpentine might possibly be confounded with the artificial 
preparations, but it invariably contains more than 15 per cent, of oil of turpentine. 
According to Dieterich, the acid value of Venetian turpentine varies from 65 to 
75, and the saponification value from 110 to 125. In three commercial samples 
the author found 20 to 25 per cent, of oil of turpentine and acid values of 90*1, 
90*2, and 96*8. The difference between the acid and saponification values is 
thus much greater than in the artificial products. 

In order to detect rosin oil, 5 grammes of the turpentine are dissolved in 
20 c.o. of 95 per cent, alcohol, a few drops of phenol-phthalein added, and the 
solution rendered just alkaline with potassium hydroxide. In the case of artificial 
turpentine the liquid becomes turbid, and, on standing, oily drops of rosin oil separate 
out, whereas Venetian turpentine tested in the same way gives a perfectly clear 
solution. C. A. M. 

Oil of Bitter Orange. G. Fabris. {Annali del Laboraiorio dclle Gabelky 1900, 
iv., 139, 140.) — Oil of bitter orange, which is also known as Essence d'ormige bigarade^ 
is extracted from the peel of the bitter orange. Having only a very limited use, it is 
not, according to the author, easily obtained pure in commerce. 

It is a yellow liquid, with a bitter aromatic taste, and an odour of orange rather 
more delicate than oil of sweet oranga Its rotatory power varies within far wider 
limits than that of the sweet oil ( + 92"^ to 98°), but it does not differ much from the 
latter in its other properties. Two pure specimens examined by the author gave the 
following results : Specific gravity at 15° C., 0*853 and 0*852 ; and rotation at 20° C., 
92°*40' and 92° 0'. On account of the greater variation in the rotatory power, this oil 
can be more easily adulterated than oil of sweet orange. But the author considers 
that the rotation considered in conjunction with a fractional distillation should be 
sufficient to detect the more common and grosser forms of adulteration. C. A. M 

Detection of Salicylic Acid in Presence of Citric Acid. A. Klett. (Pharm, 
C.H., 1900, xli.,452; through Ghem, ZeiU Hep,, 1900, 238.) — The following test, due 
to Jorissen, will indicate the presence of salicylic acid in lemon-juice by giving ja 
blood^red colour : 10 c.c. of the liquid are mixed with 4 drops of a 10 per cent, 
solution of potassium or sodium nitrite, 4 drops of acetic acid, and 1 drop of 
10 per cent, copper sulphate, the whole being heated to the boiling point. (0/. this 
<^L,p. 288.) F. H. L. 
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Deteotion of Salioylio Aoid and Vegetable Albiunin by IKEeans of MiUon** 
Beagent. O. J. Iiintner. {Zeits. angew, Chdm.t 1900, 707.)— rWhen prepared in the 
usmal manner, by dissolving mercury in nitric acid, Millon's reagent tends to give 
somewhat uncertain results ; the author therefore prefers to use solutions of mercuric 
nitrate and sodium nitrite, keeping them separately and adding them in succession 
to the substance under examination. For the detection of s^icylic acid, the sample 
should be boiled for two minutes with a few drops of 10 per cent, mercuric nitrate, 
then 2 or 3 drops of dilute sulphuric acid and a very small quantity of 1 per cent, 
sodium nitrite solution, avoiding excess, should be added. The red colour appears 
usually with the first drops of nitrite, and generally becomes more intense as the 
mixture cools. It will remain unaltered for a day. Dilute nitric acid can be employed 
to acidify the liquid, but it gives a yellow instead of a blue shade of red to the reaction, 
and thus diminishes the delicacy of the test. This limit of delicacy, both with Millon’s 
reagent and the above modification, is at about 1 part of salicylic acid per 500,000 ; 
the modified test yields rather brighter and more permanent tints. 

To detect vegetable albumin in seeds, etc., a combined reagent should be pre- 
pared of the mercuric nitrate solution, 5 vols. ; the sodium nitrite, 1 vol. ; and dilute 
sulphuric or nitric acid, 1 vol. If, for example, longitudinal sections of barley grains 
are placed in this liquid, the cut surfaces gradually turn red-violet, which renders 
the glutinous layer and the embryo very conspicuous ; the husk becomes a dark 
brownish-red. F. H. L. 


Detection of Indican in Pathological Urine. A. Klett. (Chcm. Zcii.^ 1900, 
xxiv., 690.) — The ordinary calcium hypochlorite test for indican is very apt to fail, 
especially if the reagent be added in excess; and it is better to use ammonium 
persulphate, which gives a blue coloration unaffected by excess. To 10 c.c. of urine 
are added 5 c.c. of 25 per cent, hydrochloric acid, some persulphate, and then 
chloroform. Klett calls attention to Strzyowski*s test for albumin and bile pigments 
(Analyst, 1899, xxiv., 49), and observes that ammonium persulphate is a most service- 
able reagent in the examination of urine. F. H. L. 


The Belation of the Beducing Power of Normal Urine to the Amount ot 
certain Nitrogen Compounds Present. J. H. Iiong. (Jowm. Amer, Gliem, Soc.^ 
1900, xxii., 309.) — Normal urine contains only a small proportion of sugar (see Allen, 
Analyst, 1894, 178.) Among the other substances present which have the power of 
reducing copper, the most important are uric acid and creatinine. The author has 
determined their reducing power, and has estimated the amount present in a number 
of normal urines. For this work a sensitive copper solution was required. It was 
found that the oxidizing power iucreases with the amount of caustic soda and 
ammonia present. The solution adopted had the following composition : Copper 
sulphate, 8166 grammes; sodium hydroxide (100 per cent.), 15 grammes; glycerol, 
25 c.c. ; ammonia (specific gravity 0*9), 350 c.c.; water to make 1 litre. One c.c. of 
this oxidizes 1 milligramme of sugar in 0*2 per cent, solution ; 50 c.c. of the solution 
are taken, diluted to 100 c.c. ; solid paraffin is added, which when melted covers the 
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The liquid is boiled gently and the solution under examination is added 
dqwly ; 1 molecule bf dextrose = 5*88 molecules of CuO. 

; It was found that 1 molecule of creatinine, C^H^NgO, reduces 2 molecules, GuO, 
cmd 1 molecule of uric acid) CgH 4 N 403 , almost 3. 

The following table gives the results of the examination of 24 samples of healthy 
urine, obtained mostly from young men : 


(а) Excretion in twenty-four hours ... 

(б) Sj^cific gravity at 20** C 

(c) NHg, milligrammes per litre 

(d) Uric acid, milligrammes per litre 

(e) Creatinine „ ,, 

(/) Urea, grammes per litre 

(g) Total reducing power, grammes CuO 

litre 

(h) Reducing power of uric acid 

(A;) ,, ,, creatinine 

(/) Sum of h and k 

(m) Ratio of Z to ^ 


Minimum. 

Maximum. 

Mean. 

766 C.C. 

1920 0.0. 

1167 0.0. 

1-018 

1-036 

1-025 

227-7 

1001-0 

620-0 

423-7 

1020-0 

668-7 

653 

1930 

1392 

14-83 

37-27 

24-37 

2-245 

8-738 

6-204 

0-592 

1-381 

0-935 

0-920 

3-133 

1-961 

1-897 

4-023 

2-896 

0-328 

0-631 

0-466 


The reducing power, which remains unaccounted for, is probably due principally 
to saccharine matter. Calculation shows that the quantity of the latter present 
amounts in the mean to about 1‘4 grammes dextrose per litre. The value (m) was 
found to be highest for men of strong physique with a diet containing meat. A man 
consuming a diet largely meat gave values 0*63 and 0*60. The same individual some 
weeks later, after a change to bread and vegetables largely, gave a value 0*3. 

The urea figures given above were determined by the Knop-Hiifner process. 
Higher results were naturally obtained by the Liebig process. The ratio of urea to 
uric acid is 36*9. A. M. 


Artificial Silks. C. Hassao. {OesL Chem. Zeit.y 1900, 235-237, 267-269, 
297-299.) — The materials examined were : 

1. Chardonnet silk (made from collodion) from Prfis de Vaux, near Besan 9 on. 

2. ,, „ from Pismes, in North France. 

3. „ „ from Walston, in England. 

4. Silk made from collodion by Lehner's process at Glattbrugg, near Zurich. 

5. Cellulose silk made with aramoniacal copper oxide, by Dr. Pauly’s process, 

at Oberbruch, near Aix-la-Chapelle. 

6. Gelatin silk. 

Nos. 1, 2, and 4 are very similar in appearance. They excel real silk in lustre, 
but they are stiffer and have not the characteristic feel of the real material. 
No. 8 feels rough and appears hairy. It reminds one of mohair rather than of silk. 
Nov 5 resembles Nos. 1 and 2 in appearance, but its lustre is even better, and when 
made up it has also the characteristic feel of real silk. 
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Chartionnet Silk (Collodion) from Piiks dk Vaux. Obohs-hkotion of Cuabdonnkt Silk from 
B, Oro88-8ection. (xl50.) Fismes. (xlM).) 



Lehkbr's Collodion Silk. 

b, Minute air-bubble* in the fibre ; If lai^e bubbles ; 
r, fracture. B, Cross-section, (x 160.) 


d, Mark where two fibres have been pressed to- 
gether ; sf, fine grooves ; h, air-bubbles ; 
Qt cross-lines inside fibres. B, Cross-seotioo. 


(xl60.) 
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Under the microscojpe the Cbardonnet silks much resemble one another, except 
that the Fismes product is grooved more. They can, however, be distinguished by 
their cross-sections (see Figs. 1, 2, 3). Lehner silk (Fig. 4) is characterized by deep 
grooves running lengthwise along the fibres and by small air-bubbles. Cellulose silk 
(Pig. 5) is regular in cross-section. On the surface are fine grooves running lengthwise 
{st), and in the centre of the fibres are fine lines running across {q). Gelatin silk (Fig. 6) 
is almost circular in section and free from grooves 
or bubbles. The fracture is even and the thick- 
ness constant. 

The figures represent the materials swollen by 
immersion in water and magnified 150 diameters. 

In polarized light all the artificial silks show 
double refraction, except gelatin silk, which is 
singly refracting. In this they resemble natural 
silk. In No. 5 the interference colours are even 
over considerable lengths of the fibres, whereas in 
the collodion silks great play of colours is observed 
in consequence of the variations in thickness. 

Behaviour with Beagents . — The collodion silks, 

Nos. 1 to 4, always contain a small amount of 
nitro-compound, and consequently give a fine blue 
with a solution of diphenylanwie in sulphuric acid. 

When immersed in water, all artificial silks 
swell. If placed in absolute alcohol or glycerin, x^i50.) 

the fibres contract again. 

In concentrated sulphtiric acid the collodion silks swell rapidly and dissolve. 
Cellulose silk becomes gradually thinner and dissolves away. Gelatin silk only 
dissolves on strongly heating. 

Concentrated hydrochloric acid has not much action on artificial silks in the cold. 
When warmed it dissolves gelatin silk rapidly. 

Acetic acid only causes a slight swelling, except in the case of gelatin silk, which 
on boiling dissolves almost completely. 

Half-saturated chromic acid solution in the cold rapidly dissolves all artificial 
silks. Beal sillc takes longer. Cotton, fiax, and other vegetable fibres are not 
dissolved. 

Forty per cent, pyotash lye dissolves gelatin silk rapidly. Collodion and cellulose 
silks swell, but do not dissolve, even on boiling ; but the liquid assumes a yellow 
colour. Beal silk (white) is dissolved on boiling, but does not colour the liquid. 

Schweizer's reagent (ammoniacal copper oxide) causes the collodion silks to 
swell rapidly and then dissolve. Cellulose silk swells less rapidly. Gelatin silk does 
not dissolve, but is coloured bright violet. 

Alhalme copper-glycerin solution is a very useful reagent. Beal silk dissolves 
immediately on warming to 80®. Tussah silk dissolves on boiling about a minute, 
as also does gelatin silk. The other artificial silks are in no way affected. 

Solution of iodine and potassium iodide colours artificial silks an intense red or 
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reddiflh-brpwn. When washed with water the colour disappears, and collodion silks * 
show a transient grayish-blue. Cellulose silk does not show this blue colorati6h.t 

Solution of iod/ine and dilute sulphuric acid (v. Hohmers paper reagent) colours 
real silk yellow, gelatin silk yellowish-brown to reddish-brown, collodion silks deep 
blue with a shade of violet, cellulose silk pure blue. 

Solution of zinc chloride and iodine colours collodion silks bluish-violet, cellulose 
silk grayish-blue to grayish-violet ; gelatin silk, like real silk, becomes yellow and 
disintegrates. 

As regards inflamnability^ the artificial silks, with the exception of gelatin silk, 
behave like cotton. Gelatin silk behaves in this respect like real silk. 

In the following table the first column shows the moisture iii the air-dry 
material. The second column the moisture after standing twenty-four hours in an 
atmosphere saturated with water vapour. The third shows the specific gravity, 
determined by weighing in benzene, air-bubbles being removed by manipulation 
under the receiver of a vacuum pump. The fourth column shows the number of 
elementary fibres which go to 1 square millimetre after soaking in water. This was 
determined by measuring tlie sectional area under the microscope. The fifth column 
shows the number of fibres in the air-dry state which go to 1 square millimetre. 
This was calculated from the previous figures and the known coelJicients of swelling, 
as satisfactory sections could not be cut dry. The tensile strengths were measured 
on the instrument of Teclu {Centralorgan /. WM. il Tcchnlg,^ i., 200). 


Beal silk 

Moisture 

Air-dry. Saturated. 
l*er cent. Per cent. 

Specific 

(Gravity. 

Xo. of KibrcB 
to 1 gq. imn. 

Wet. Dry. 

Tensile Strength. 
Kg. per H(|. in in. 

Wet. Drv. 

Kxtengion. 
Per cent. 

Dry. 

8-71 

20-11 

1-86 

9,710 

9,710 

37-0 

37 0 

21-6 

1. Chardonnet 

11-11 

27-46 

1-52 

640 

1,135 

2-2 

12-0 

80 

2. Fismes ... 

10-92 

27-12 

1-52 

370 

656 

1-6 

7-8 

11-6 

3. Walston ... 

11-32 

28-94 

1-53 

683 

1,620 

1-0 

22-3 

7-9 

4. Lehner . . . 

10-45 

26-45 

1-51 

413 

1,180 

15 

16-9 

7-5 

5. Cellulose... 

9-20 

23-08 

1-50 

742 

1,550 

3-2 

19-1 

12-5 

6, Gelatin ... 

13-98 

45-56 

1-37 

265 

915 

nil 

(i’6 

3-8 


It will be seen that the cellulose silk made by Dr. Pauly's process is the most 
satisfactory. A. M. 


INORGANIC ANALYSIS. 

Titration of Mercury Salts with Thiosulphate. J. J. Norton. {Zcits, anorg, 
Chem,, 1900, xxiv., 411.) — Sherer having stated (c/. Sutton’s ** Volumetric Analysis”) 
that mercurous nitrate, mercuric nitrate, and mercuric chloride can be accurately 
determined by titration with standard thiosulphate, the present article is a study of 
the processes suggested. Norton finds that neither mercurous nor mercuric nitrate 
can be analysed by Sberer's method ; but that mercuric chloride is amenable to the 
process if the following directions are followed closely: The solution, containing up to 
about 0-2 gramme of metallic mercury, is brought into a 1-litre flask, diluted to 
100 C.C., heated to GO"* C., and a solution of thiosulphate is run in till the pre- 
cipitate, which is at first white, becomes brownish. The liquid is then diluted with 
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water, some asbestos fibres added to assist filtration, and the whole filtered 
through asbestos with the aid of the pump. After thorough washing, the filtrate is 
made tip to a definite volume, treated with 8 grammes of potassium iodide, and 
the excess of thiosulphate is titrated with iodine and starch. The process should 
not occupy more than fifteen minutes. Addition of hydrochloric acid is not necessary. 

F. H. L. 


Tost for Tin. A. Bogers {Journ, Amer, Ghem. Soc., 1900, xxii,, 220) and 
J. P. Longsta£r(^6iti., 450). — The separation of the tin is conducted in the usual way 
with zinc, and the black flakes dissolved in hydrochloric acid. To a few drops of 
this solution a little water is added, and then ammonium molybdate. A blue colour 
shows the presence of tin. 

Longstaff points out that he published the method last year in the Chem, News 
(Ixxix., 282). The zinc which is used for reduction must be quite free from tin. 
With dilute solutions the molybdate should be added at once, before the tin can 
become oxidized. One part of stannous chloride can thus be readily detected in 
100,000 parts of solution. By using the special precautions described in the CJmn. 
Netvs, it is possible to detect 1 in 1,500,000. A. M. 


Valuation of Zine Dust. A. Fraenkel. (Mitth. Tecltn. Gew. Mus, Wien, 1900, 
X., 161 ; through Chem, Zeit, Rep,, 1900, 219.) — One gramme of the sample is weighed 
into a dry stoppered 200 c.c. flask, mixed with 100 c.c. of potassium bichromate 
solution (30 grammes per litre) and 10 c.c. of 1 : 3 sulphuric acid, and agitated for 
five minutes. Another 10 c.c. of acid are then added, and the shaking continued 
for ten or fifteen minutes, when everything, except a small earthy residue, should be 
dissolved. The liquid is diluted to 500 c.c., and in 50 c.c. thereof the excess of 
bichromate is estimated by introducing 10 c.c. of 10 per cent, potassium iodide and 
5 c.c. of sulphuric acid, titrating the liberated iodine with decinormal thiosulphate. 

F, H. L. 


Estimation of Cobalt in New Caledonian Ores. T. Moore. {Chem. News, 
1900, Ixxxii., 66.) — These ores consist mainly of the hydroxides of manganese, iron, 
aluminium, cobalt, and nickel, with small quantities of calcium, magnesium, zinc, 
and lithium ; occasionally also barium and copper. The proportion of cobalt may 
reach 8 per cent., averaging 5 per cent., and the ores are sold simply upon the 
amount of that metal. To estimate the cobalt, 2-5 grammes are dissolved in strong 
hydrochloric acid, and evaporated to a syrup ; the soluble matter is taken up in 
water, and the Fe and A1 precipitated by the basic process. To the filtrate 20 c.c, of 
saturated sodium acetate and 10 c.c. of acetic acid are added, and the whole heated 
nearly to boiling. A current of sulphuretted hydrogen is next passed through 
the solution till it is almost cold, when the sulphides of cobalt, nickel, and zino 
are collected, washed with H 2 S*water, dried, and ignited. The ignited oxides 
and any sulphide adhering to the walls of the flask are dissolved in strong HGl 
and a few drops of HNOg, evaporated twice to dryness with more HCl, and the 
chlorides dissolved in 6 or 10 c.c. of water. To remove any traces of iron which 
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may have escaped precipitation, this solution is treated with a cream of zinc oi;ide. 
The filtrate, diluted to about 50 o.c., is mixed with 10 or 15 c.c. of 10 per oeilt 
hydrogen peroxide and 10 o.c. of 10 per cent, sodium hydroxide. The precipitate of 
cobalt sesquioxide and nickel monoxide is boiled for a minute, cooled, and treated in 
a stoppered bottle with excess of potassium iodide and HCl until the decomposition 
is complete, titrating the liberated iodine with thiosulphate (I x 0*46511 = Co). The 
caustic soda employed must be examined for impurities capable of liberating iodine, 
as samples containing nitrites are not uncommon. The examples quoted are satis- 
factory. F. H. L. 


APPARATUS. 

The Use of Floats in Burettes. Kreitling. {Zeits. mujew, Chem,, 1900, 829.) 
— This is a lengthy article on the behaviour of an Erdmann float in a graduated 
burette, and the author’s conclusions are as follows : It is advisable never to use 
a float in a burette, for the readings obtained with this device vary considerably at 
different times and with different observers. In etched burettes graduated without 
a float, the device should on no account be adopted, for it is liable to cause errors 
the magnitude of which cannot be predicted. F. H. L. 

The Distillation of Ammonia in the Determination of Nitrogen. F. G. 
Benedict. (Journ, Artier. Chem, Soc.^ 1900, xxii., 259.) — Ammonia is entirely 
removed from an alkaline liquid after boiling for quite a short time. If a condenser 
be used, part of the ammonia condenses in it, and requires a large amount of 
distillate to wash it through — not less than 150 c.c. If, on the other hand, the 
condenser be done away with, and the steam be led directly into a beaker containing 
standard acid, the latter becomes very hot, and must be cooled before titrating. 
Some of the acid may be lost also. The advantages of both these methods are 
combined in the following : A condenser is used, the tube of which dips below the 
surface of the acid in the receiver. After boiling for fifteen minutes, the water is 
gradually run out of the condenser, and steam is allowed to pass through for five 
minutes. By that time all the ammonia is distilled from the interior of the con- 
denser. A. M. 


REVIEW. 

Food and Dbugb. A Manual for Traders and others, being a Consolidation of the 
Sale of Food and Drugs Act, 1875, the Sale of Food and Drugs Act Amendment 
Act, 1879, Margarine Act, 1887, and Sale of Food and Drugs Act, 1899. By 
Charles James Hiqginbon. London : Effingham Wilson, 11, Eoyal Exchange, 
1900. Price 26. 6d. 

This is a useful little work, which contains, besides the text of the four statutes above 
cited as chief contents, those clauses of the four Acts which are concurrently in force, 
consolidated in such a manner that one can see at a glance in how far they modify or 
enlarge each other. The more important of the many High Court decisions which 
interpret the clauses of the Acts of Parliament are also shortly and clearly referred to. 

O.H. 
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PRCX5EEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 


ON UNIFOEMITY IN SOIL ANALYSES. 

By a. D. Hall. 

{Bead at the Meeting^ June 6, 1900.) 

The following recommendations have been drawn up by a committee of the 
Agricultural Education Association/ with the aim of securing a certain uniformity 
in the conduct of soil analyses. The object the committee has in view in seeking 
for such uniformity is: (1) To enable analyses executed and published by any 
investigator to be intelligible to his fellow-workers, and therefore on occasion to be 
serviceable in their research ; (2) to insure that the large number of soil analyses 
now being carried out at various institutions in this country shall be mutually 
comparable, and available for tabulation and general discussion ; (3) to put on 
record a method of procedure that will serve as a guide to investigators beginning 
such work 

As the desirability of uniformity in methods of analysis has sometimes been 
called in question, the committee wishes to indicate in what respects it considers 
agreement should prevail, and the weight it attaches to its recommendations. In 
the first place, the committee would disclaim any idea of dictating methods in cases 
of what may be termed research ; every worker in so incompletely surveyed a field 
as soil analysis affords must have ideas of his own for the examination of special 
points. The recommendations of the committee deal with those determinations 
about which there is a general consensus of opinion — such determinations, in fact, 
as would generally accompany a record of results of field experiments, etc. 
Secondly, the committee doea not wish to formulate any recommendations as to 
the interpretation of soil analyses, recognising that the interpretation is still largely 
uncertain, and must depend to a great measure on the judgment and local know- 
ledge of the analyst. Further, the committee’s recommendations do not deal with 
the analytical processes or details of manipulation to be adopted in the determination 

* The committee consisted of T. S, Djrmond, of the Essex County Laboratories ; M. J. R. Dunstaa, 
University College, Kottingham ; C. M. Luxmoore, Beading College ; T. B. Wood, Cambridge 
University Agricmtaral Department ; and A. D. Hall, South-Eastern Agricultural College, Wye. 
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of My given oonstituent ; these are matters dependent on the skill and dkereticib, 
of the individual) and for them the individual is responsible. 

The committee wishes to define what may be termed the necessary conventions 
of soil analysis, for soil analysis is not like an atomic weight determination, or even 
the assay of a manure, in which a number having an absolute value can be sought 
for. The only absolute figures possible are those to be obtained by an ultimate 
elementary analysis of the whole soil. This, however, is never attempted : by tacit 
consent certain portions only are reserved as soil for analysis, and are, again, only 
submitted to a partial resolution, the portion reserved and the mode of attack 
varying with each chemist ; yet the figure expressing the proportion in the soil of a 
constituent like potash may vary two- or three fold, according to the method of 
attacking the soil that is adopted ; hence the importance of agreement on such a 
point is manifest. 

In its preliminary inquiries the committee found that no agreement existed 
among the chemists, either of this or other countries, on such points as the prepara- 
tion of the soil for analysis, the nature of the solvent to be employed, the time of 
its action, etc. ; and as there is no absolute criterion by which they can be decided,, 
they must be regarded as “ conventions,** to be settled by considerations of ex- 
pediency and mutual agreement. . But as the results obtained will very largely 
depend upon the conventions adopted, this committee has attempted, after discussion 
and investigation^ to so far define a common plan of action as will render the results 
obtained more generally serviceable, without hampering the individuality of each 
worker. 

Eecommrndation s . 

1. Taking Sample , — Under ordinary conditions the sample shall be taken to a 
depth of 9 inches, but in case of shallow soils to such lesser depth as marks a 
natural line of demarcation. 

The committee approves of the use of the auger as one method that may be 
adopted for taking samples. Several cores should be taken and mixed for analysis. 

2. Dryifig , — The sample shall be air-dried for analysis. The drying may be 
accelerated by heating to a temperature not exceeding 40** C., but in all cases the 
soil should be finally left for a day or two, spread in a thin layer, and exposed to- 
the air, at the ordinary temperature of the room. 

3w Sifting , — A sieve with round holes, 3 millimetres in diameter, shall be used 
to separate the fine earth for analysis from the stones and gravel. Gentle pressure 
with a wooden or caoutchouc pestle, or other means, may be adopted to break up 
aggregates of clay and silt, but care should be taken pot to crush any of the stones 
or lumps of chalk. 

For determination of the available constituents ” the ** fine earth ’* is used 
without grinding. For the other determinations, 100 grammes or more of ‘'fine* 
earth ” is sifted through a woven sieve of 40 meshes to the inch, or ^ sieve with 
round holes of 1 millimetre in diameter. What is retained by the sieve is ground 
till it will pass through, and the wh(%» mixed. 

Perforated zinc, with holes Inch and inch diameter, is oommercialljr 

m 
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c^^inable, jkiiA fonas a ccmvenien^ the lopiisteuctioa of the two sieyee^ 

Considerable diversity of opinion exists oonoerning the sieve to be used for objbaining 
**>6ne earth” for analysis; the Eothamsted chemists employ a woven sieve of 
i inch mesh ; the 3-millimetre round-holed sieve was originally suggested by Wplff ; 
the Berlin Laboratorium fiir Bodenkunde employs a 2-millimetre round hole, but 
also analyses the finest particles separated by washing ; Grandeau, and the French 
Gpmit4 Consultatif des Stations Agronomiques use a 1 -millimetre woven sieve, and 
Petermann in his examination of the Belgian soils does the same. The committee 
suggests 3 millimetres as a convenient size ; lumps of earth can be readily reduced 
to that diameter, whereas sifting down to 1 millimetre involves either so much 
crushing of lumps of earth as results in considerable fracture of the stones, or else 
wet sifting. The { inch square mesh sieve passes in some cases a large proportion 
of hard stones that are further reduced with much difficulty, and yield unweathered 
material, not likely to be serviceable for plant nutrition for many years. The further 
grinding is recommended to obtain material from which a small sample for analysis 
can be fairly drawn. 

4. Determifiation of MoistU7'e, — The sample is dried in the steam-oven to 
constant weight. 

5. Dctcrmhiatio)! of Loss on Ignition, — The result shall be so expressed as not 
to include the carbon dioxide expelled from the carbonates nor the moisture 
previously determined. 

6. Determination of Nitrogen. — Unless otherwise specified, the nitrogen shall be 
determined by Kjeldahl’s method. 

7. Determination of Carbonate of Lime,. — The carbon dioxide evolved on treat- 
ment of the fine earth with acid is calculated as carbonate of lime. 

This is regarded as a convenient measure of the available basicity of the 
soil, without discriminating between carbonates of lime and magnesia. 

8. Determination of Total'* Mineral Constituents. — The fine earth is boiled 
with strong hydrochloric acid in an open flask for a short time in order that the 
acid may attain constant strength, and digested at the ordinary water-bath or steam 
oven temperature for 40 to 48 hours, the fiask being loosely stoppered. In this 
solution the phosphoric acid and potash are determined, and other mineral consti- 
tuents as desired. 

The object of the committee is to obtain as thorough an extraction of the soil 
as is possible short of ultimate analysis. The time of the extraction is made suffi- 
ciently long to minimize errors due to variations in the actual time, the strength of 
the acid, or the temperature. 

Unignited soil is taken since ignition effects a drastic and variable alteration of 
the constitution of the soil — e.g.f no constant proportion is found between the potash 
extracted from ignited and unignited soil. Hydrochloric acid is taken as the most 
generally effective solvent ; even peaty soils are found to yield as much phosphoric 
acid to hydrochloric acid as to nitric acid, or aqua regia. 

9. Determifiation of Available Phosphoric Acid and Potash — Unless otherwise 
specified, the method described by Dr. B. Dyer {Joum. Chem, Soc,, 1894, Trans., 
p. 115) shall be followed, the quantities used being 200 grammes unground fine earth 
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ttnd % grammes oitrie acid in 3|000 e;e. water^ no further addition of dtric add 
bdng made. 

10. Expression of BestUts . — Unless otherwise stated, results shall be expressed 
as percentages calculated on 'the fine earth in an air-dry state. 

It has been thought desirable that some of the experimental results obtained by 
members of the committee should be set out in detail, in order to show the reasons 
upon which some of the recommendations are based. The experiments deal with 
the effect of ignition on the relative amounts of potash and phosphoric acid dissolved 
from soils by hydrochloric and nitric acids. In all cases HCl aq. or HNO3 ^91* 
the acid of constant strength obtained by boiling the strong acid in the air at 
ordinary pressures. 

1. Effect of ignition of soil on the amount of potash and phosphoric acid dis- 
solved by nitric and hydrochloric acids. 

(a) Soil digested for two days with HCl aq. (T. B. W., L. L, B., and G. D.) : 


Percentages dissolved from Percentages dissolved from 

Raw Soil. Ignited Soil. 




Potash. 

Phosphoric Acid. 

Potash. 

Phosphoric Acid. 

Heavy olay . . . 

... (7) 

0-69 

0*24 

0*62 

0-19 

Peat 

... (8) 

111 

0*61 

1*25 

0-33 

(b) Soil digested for two days with HNO3 aq. (T. B. W., 

L. L. B., and G. D.) : 



Percentages dissolved from 

Percentages dissolved from 




Raw Soil. 

Ignited Soil. 



Potash. 

Phosphoric Acid. 

Potash. 

Phosphoric Acid. 

Sticky clay . . . 

... (1) 

0*37 

0*20 

0*48 

015 

Bed sand ... 

(2) 

0*39 

0-27 

0*54 

0-22 

Poor sticky soil 

... (3) 

0*42 

013 

0*58 

0-23 

Good loam ... 

(4) 

0*41 

0 *2G 

0*34 

015 

Loam 

... (5) 

— 

0*40 

— 

0-26 

Sand 

(6) 

0*14 

0*12 

019 

010 

Heavy clay . . . 

... (7) 

0*49 

0*17 

0*52 

018 

Peat 

... (8) 

0*94 

0*29 

0*98 

0-36 


In the above experiments more potash and less phosphoric acid are generally 
obtained from the ignited soil, but there are several exceptions. 

(c) Soil evaporated twice to dryness on water-bath with HCl aq., ea.ch operation 
taking about an hour (A. D. H.) : 

Potash Extracted from Soil. 

^ '■ ^ 

Raw. Ignited. 

Light sand ... •. 0*337 0*101 

Bich loam ... 0*280 0*307 

(d) Soil digested with HCl aq. and extract weighed (T. S. D.) : 

Prom raw soil ... 12*76 per cent, extracted. 

From ignited soil ... ••• • 15*52 ,, ,, 
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3. of oohtmaodi digestion with hydrochloric acid. 


(a) (C. M. L.) : 

InBolubI* Betidue. 

BTsporated twice witkHClaq. ... 79‘25 

Digested two days with HGl aq.. ■ ■ . 75*70 


Potiuh. 

0*210 

0*306 


(5)(A.D.H.): 

Evaporated once with HGl aq., once 
with HGl aq. and a little HNO^, 

then taken up with HGl aq. ... 0*280 per cent. KgO. 

Digested 24 hours with HGl aq. ... 0*372 ,, ,, 


S. Comparative solvent action of hydrochloric and nitric acids. 

(a) Digested on water-bath for two days ; soil A, sandy pasture, poor in organic 
matter. Soil B, stiff clay, arable, rich in organic matter (C. M. L.) : 


Phosphoric Acid extracted by Potash extracted by 


A 

HOI aq. 

... 0*478 

HNO, aq. 

0*366 

HCl aq. 
0*330 

HNO, aq. 

0*271 

A 

... 0*503 

0*384 

0*343 

0*278 

B 

... 0*428 

0*300 

0 324 

0*186 

B 

... 0*384 

0*339 

0*326 

0*193 


(6) Soils digested for two days on water-bath as before. Soil A, loam ; B, 
London clay (pasture) ; C, chalky clay (T.S.D.). 


PtioBphoric Acid extracted by Potash extracted by 



Ha aq. 

HNOj aq. 

HOI aq. 

HNO, aq. 

A 

... 0*24 

0*24 

0*19 

0*16 

B 

... 0*20 

0*16 

1*08 

0*34 

C 

... 0*23 

0*20 

0*89 

0*49 


A, insoluble residue, from HGl aq, 86*48 per cent. ; from HNO3 
cent. 

(0) Soil digested for two days on water-bath as before, peaty water-logged soil, 
giving on ignition a loss of 46*34 per cent. (A. D. H.) : 

Extracted with HCl aq. gave ... ... ... 0*157 per cent, phosphoric acid. 

,, M HCl aq. and one-tenth HNO3 aq. gave 0*169 per cent. »» 


„ „ HNOs aq. gave... 

.. 0*165 per cent. 

II 11 

(i) Soils digested for two days on water-bath as before (T. B. W., L. L. B. 
G. D.) : 

Nature of Soils. 

Moiature when Air-dry. 

Loea on ignition. 

1. Boulder clay 

3*52 

6*44 

2. Bed sandstone 

2*7 

6*96 

3a Poor sticky soil ... 

2*67 

6*28 

4. Good loam 

3*5 

10*8 

5. Loam ... 

2*3 

8*6 

6. Sand 

0*7 

2*3 

7. Heavy clay 

8*62 

5*68 

8a Peat 

10*98 

35*52 
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^ PotMh extracted by P^oaphorio Acid extracted by 


1. 


Ha«q. 

... 0-59 

HNO, 

0-37 

HCIm. 

017 

HNO', M. 

osio 

8. 


... 0-65 

0-39 

0-30 

0-27 

3. 


... 0-63 

.0>42 

0-21 

018 

4. 


... 0-20 

0-41 

0-24 

0-26 

5. 


... 0-42 

0-24 

0-45 

0-40 

6. 


... 017 

014 

013 

012 

7. 


... 0-69 

0-49 

0-24 

017 

8. 


... Ill 

0-94 

0-61 

0-29 


With one exception as regards potash, and two exceptions as regards phosphoric 
acid, hydrochloric was always a more effectual solvent than nitric acid. Some light 
on the superior solvent action of hydrochloric acid was obtained by estimating the 
silica soluble in a solution of sodium carbonate in both the original soil and the 
residue left after extraction by hydrochloric and nitric acids. 

Soluble. silica per cent, calculated on original soil : 


Soil. 

Kaw Soil. 

Ignited 

Soil. 

Residue from 
HCl Extraction. 

Residue from 
HNO., Extraction. 

1. 

... 0*30 

0-77 

11*18 

’7*22 

4. 

... 0.16 

0*22 

8*40 

5*56 

7. 

... 0-32 

0*26 

8*94 

6*94 

8. 

... 0*28 

0*44 

15*24 

10*44 


Silicates have been decomposed by the acids and silica set free, as shown by the 
comparatively small amounts of silica to he obtained from the raw soil ; and more 
silicates have been broken up by the hydrochloric than by the nitric acid. 

Discussion. 

Dr. Dyek said that agricultural chemists must feel much indebted to the author 
and to the other members of the committee who had been working in connection with 
this matter. The subject was one which had been much in need of attention. He 
was very pleased to find that all idea had been discarded of laying down absolutely 
uniform methods for the actual determinations. It was very desirable that there 
should be uniform methods for dissolving from the soil the constituents to be deter- 
mined, but nothing was more irksome than to have stereotyped methods for the 
determinations to be made in the solution obtained. Of course, in many branches of 
analysis the methods were necessarily arbitrary, where all that was required was to 
get comparable numbers under definite conditions, and not actually to determine the 
total percentages of given substances ; but in determining the quantity of phosphoric 
acid in a given solution, or the quantity of nitrogen in a given material, provided that 
the process gave accurate results, that was all that was required. The mechanical 
question as to sieves was of importance, and he (Dr. Dyer) saw no reason at all, from 
his own experience, for disagreeing in any way with the adopted selection of admit- 
tedly arbitrary sieves. The ^-inch sieve that had been largely used here was merely 
the sieve that had happened to be adopted in soil-sampling at Eothamsted ; and when 
the same soils were under observation year after year, if the results were to be com- 
parable, it was necessary to maintain the system of ** sieving’’ which had been 
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followed the commenoement. But there seemed to be no reason at all why that 
should be adopted generally, and the meshes described by Mr. ELall seemed to be 
quite as reasonable as any others that could be suggested. With regard to the depth 
of the soil, in relation to sampling, Jt might be interesting to Mr. Wood and other 
agricultural chemists to know that at Bothamsted, where the depth of 9 inches had 
been adopted as indicating the surface soil, Sir John Lawes and Sir Henry Gilbert 
bad arrived at the conclusion that 9 inches was probably a little too deep for average 
purposes. If they were beginning over again, they would sample the surface soil to 
a slightly less depth than that. He (Dr. Dyer) had recently had a conversation with 
Sir Henry Gilbert on this subject, and learnt that at Bothamsted the view now held 
was to the effect that a more suitable depth would be one>fffth of a metre, viz., some- 
thing under 6 inches — a convenient international measure. Anything deeper than 
that would be regarded as subsoil But, of course, local conditions might altogether 
alter this. For instance, if the ploughing had always been shallow in a certain field, 
the depth of ploughing would really fix what was the surface soil, as distinguished 
from the subsoil. Very often, in a clay soil, the clay had been originally the same all 
through the surface soil, in the case of arable land being determined first by turf 
and later by the plough ; but where a light loam rested on a chalk rock, there might 
be only 5 or G inches of actual soil, and if samples taken 2 or 3 inches deeper — and 
therefore including some of the chalk — were regarded as representing the top soil, 
there would obviously be a departure from what was rational and reasonable. 

With regard to solvents, it was recommended by the committee that hydrochloric 
acid should be used for the determination of what was called, for the sake of brevity, 
** total ” mineral constituents ; and it was directed that the fine earth should be boiled 
with strong hydrochloric acid in an open flask, and digested on the ordinary water- 
bath for from forty to forty-eight hours, the flask being loosely stoppered. There was 
no suggestion that the solution should be evaporated to dryness. He (Dr. Dyer) 
thought that some reference to this point might well be introduced, because it was 
quite possible that some people might be found who, working under these directions, 
would assume that they were to use for the phosphoric acid determination an aliquot 
portion of that solution when filtered, without evaporation to dryness, to remove 
silica. The usual practice was to evaporate the whole thing to dryness — very often 
twice — in order to render all the silica insoluble, which, of course, was very essential 
for an accurate determination of phosphoric acid, and, indeed, of other constituents 
also. Unless the solution were sent to dryness, the silica would be more or less of a 
nuisanae all through the analysis. He thought it should be pointed out that the 
aliquot portions of the solution might be afterwaords evaporated to dryness, pre- 
liminarily to a further analysis, and the silica in that way removed. One diflSculty 
in operating on the unignited soil was, that if a large quantity of organic matter was 
present, it was converted by the hydrochloric acid into more or less s^ary sub- 
stances, which, unless destroyed by evaporation to dryness with nitric acitt^, rendered 
very difficult the precipitation of the iron and alumina. 

Of course!, the great difficulty about ignition was, as the author had pointed out, 
that its effect on different soils was not the same. Very many clay soils (those at 
Bothamsted, for instance) contained nearly 2 per cent, of total potash, obtainable by 
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fasioii/ thoxigh only a small f taction ol 1 per cent, was obtained by means of hydh^ 
cblono acid, even after ignition ; and obviously the extent to which the silioaltes con- 
taining potash were decomposed depended a good deal upon (among other factors) 
the quantity of lime present in the soil. But even in the same soil the temperature 
and period of ignition affected to a considerable extent the quantities dissolved out 
afterwards. For getting uniform results it would appear to be better to work on the 
unignited soil, but precautions must be taken in some oases for the subsequent 
destruction of organic matter in the solution by bailing with bromine or by some 
other means. He had, after making a very great many careful and minute experi- 
ments, come to the conclusion that in the determination of phosphoric acid it did 
not matter at all whether hydrochloric or nitric acid was used as a solvent. The 
determination was virtually one of the total percentage present, and was therefore of 
a quite definite nature. If strong nitric or hydrochloric acid was used, with evapora- 
tion to dryness and redigestion, identical results were almost invariably obtained in 
either case ; but the inconvenience of using hydrochloric acid lay in the fact that if 
the molybdic acid method was used, as it always would be, the presence of hydro- 
chloric acid was a nuisance. It was almost necessary, for working with certainty 
and comfort* to evaporate to dryness with nitric acid, and so eliminate, or nearly 
eliminate, any chlorides present. A comparatively small quantity of hydrochloric 
acid in a determination by the molybdate method was apt to keep some of the 
phosphoric acid in solution, and while the precipitate was being washed, the filtrate 
would become turbid, and would have to be refiltered. This might to some extent 
be got over by the use of large quantities of ammonium nitrate ; but there was really 
in his experience no reason for any hydrochloric acid being present, for a separate 
quantity of the solution could be taken for the phosphoric acid determination and 
evaporated to dryness, and redigested with nitric acid only. 

He did not quite like the expression of the results on the air-dried soil. He 
quite believed in working on the air-dried soil, but he thought it would be more 
convenient to calculate the results on the soil dried at 100" C., because that was a 
definite basis. Air-dryness depended a great deal upon the condition of the atmo- 
sphere at the time of drying the soil, and upon the quantity of humus in the soil 
itself — a factor which varied considerably. The experience of Mr. Wood, that a 
larger quantity of potash was obtained after ignition, corroborated that of the late 
Dr. Voelcker, formed during an investigation made many years since on the effects of 
‘‘paring and burning,*’ which used to be a common agricultural operation, resulting 
in the liberation from clay soils of quantities of potash previously locked up from the 
reach of plants in the form of insoluble silicates. But in any case, when there was 
any clay in the soil, the potash extracted by either hydrochloric acid or nitric acid 
was only a small fraction of the total potash present, and it varied, not only according 
to the way in which the soil was ignited, but according to . the period of ignition and 
the strength of the acid used for extraction. In clay soils it was quite impossible, 
even using the same process, to get concordant results in the case of “ total ** potash 
determinations ; but seeing that the quantity of potash extracted by strong mineral 
acids was always largely in excess of anything that was really available for plant use, 
k would not be very material whether one obtained 0*25 or 0*35 per cent., though it 
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Waifi eertainly desirable that, if this determination were made, the processes used 
idtould as nearly as possible be uniform. 

He was naturally pleased to hear — he had been unaware of it until the previous 
day — that the process which he had described as an attempt to determine what 
might be called the available^’ mineral matter in soils commended itself to the 
committee. An immense mass of work had been done on the subject, chiefly in 
America, since the publication of the paper in which the process was described. 
Solvents of all kinds had been tried — weak hydrochloric acid, weak nitric acid, weak 
oxalic acid, and various saline solutions. It was, however, probably not very material 
what weak acid solvent was used ; the process must of necessity be a very arbitrary 
one, and, as far as he had been able to understand the American results, the citric 
acid process seemed to act as well as any other. 

Dr. C. M. Luxmoorb said that the chief object of the committee had been to 
deal with the question of soil analyses in connection with field experiments. The 
greater part of the work of soil analyses with which he had been connected at Beading 
was of a more thorough nature, and he thought that this would make some difference 
in regard to the question of depth. In the case of the soils (chiefly from the county 
of Dorset) which had recently been examined, a process had been adopted which 
probably would not always be practicable in the case of field experiments. Each 
sample was taken in three boxes, and displayed a section of the soil to a depth of 
18 inches from the surface, so that the division could be made wherever seemed to be 
right. He had endeavoured, as far as possible, to insure that the surface soil should 
always be arbitrarily taken at some multiple of 3 inches. The advantage of this was 
that, if the surface soil actually analysed were taken down to, say, 6 inches, and then 
certain determinations were made in the soil from the lower depths, it was easy to 
calculate with considerable approximation the percentage composition of the first 
9 inches of soil for purposes of comparison, even though the first 9 inches had not 
actually been analysed. If only one sample were taken to a certain depth, he 
thought it best to adhere, where possible, to the first 9 inches. Sir Henry Gilbert 
had expressed to him also the views referred to by Dr. Dyer, but he could not help 
thinking that the immense amount of work already done on 9-inoh samples was a 
very strong argument against changing except for some definite reason. It was, 
however, provided in the report of the committee that any well-defined line of 
demarcation should be observed. With regard to the question of sieves, he would 
point out that the Botham sted determinations made in the soil which passed through 
a I -inch sieve were not very much affected by that circumstance, because most of 
them had been determinations of nitrogen, and the nitrogen in the small stones 6r 
gravel introduced by this sieve was a small factor and more or less constant, the 
gravel being present in very similar proportion in the different plots. The questions 
of evaporation to dryness and of the use of the molybdate process were among the 
matters which had been deliberately left out of, the report as being matters of 
analytical practice. It was the custom at Beading to take the hydrochloric acid 
solution and filter it right away; the insoluble residue was washed, dried, ignited, 
and weighed ; and the filtrate evaporated to dryness and the residue redissolved. It 
seemed to be important that the solution should be filtered before being evaporated 
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to drynass. Evaporation to dryness before filtration has an irregular effect on the 
dissolution of the soil constituents, and this leads to a want of concordance in the 
results. In the course of evaporation of the filtered liquid to dryness it was easy to 
add a little nitric acid to destroy any organic matter. The phosphoric acid was 
always determined in a solution obtained from the precipitate given by ammonia, so 
that practically the chlorine was eliminated in that way. The ammonia precipitate, 
which included iron oxide, alumina, and phosphoric acid, was dissolved, an aliquot 
portion of the solution taken, and the phosphoric acid determined in it. The only 
serious objection which Dr. Dyer had taken to the recommendations of the com- 
mittee was in regard to a point on which Mr. Hall and he (the speaker) felt very 
strongly, namely, the calculation of the results on the air-dried soil. At first sight it 
seemed as though drying in the water-oven was the more convenient basis to work 
upon, but he was disposed to doubt that. In one sense it was definite, but really 
the temperature of a water-oven, say 95° C., was perfectly arbitrary, as all soils lost 
further quantities of water on heating to a higher temperature. The air-dry con- 
dition seemed the more natural one to take as a basis, and therefore the only ques- 
tion was whether the air-dry soil was sufficiently definite. Of course, the soil gained 
and lost moisture day by day as it was exposed to the air, according to the tempera- 
ture and the state of the atmosphere ; but the variations were not at all considerable. 
Within the moderate limits of indoor temperature and of indoor atmospheric con- 
ditions as to moisture, they did not amount to more than about 1 per cent., which, calcu- 
lated on the constituents of most importance, was comparable with the kind of error 
that could not possibly be avoided, namely, experimental error. He was not, of 
course, speaking of the difference between air-dried soil and soil dried at 100° C., but 
of the variations in air-dried soil itself depending upon the temperature indoors, 
which variations, as before stated, were not very great. In the case of the air-dried 
soil the analytical results would include the percentage of moisture, which was a 
rather useful item, as indicating the kind of soil that had to be dealt with. 

Mr. Embrby said that the author seemed not to have mentioned some important 
points in connection with what might be called the rough analysis of soils, such as 
the method of washing (which was by no means uniform), to estimate the fine sand 
and clay. He thought that in most parts of England it would be practically useless 
to adhere to a depth of 9 inches, the depth of the plough rarely exceeding 5 inches. 
In his own county (Gloucester) 7 inches was the greatest depth to which it was 
worth while going for any practical purpose. Any difficulty in this direction, how- 
ever, might perhaps be got over by always stating the depth of soil taken. With 
regard to the calculation of results on the air-dried soil, in the case of some heavy 
soils that were very wet it might be a week before they were ready for analysis, 
while, on the other hand, a light soil might be ready in two or three days, and the 
question would arise as to how the time should be fixed when the calculation was to 
be made, a matter which would seem to be exceedingly difficult of determination. 

Mr. Halii said that the point of most importance was perhaps that of depth. 
He could really only add to what had been said by Dr. Luxmoore, and had l^en 
indicated in the paper, that above all things the matter was one to be decided by each 
particular worker. When one was really seriously engaged upon the work of soil 



THfi ANALYST, 


391 


analysis, taking one’s own samples, it was sometimes necessary to take two or three 
Bamplas from the same place at different depths if any trustworthy opinion was to be 
pronounced. But in cases where it was only possible to send instructions for taking 
a sample it was necessary to fix a depth. In his experience there existed a large 
number of soils (including some of the best soils in the country) showing no line of 
demarcation ; and the committee wished rather to indicate that, if there was no 
guiding line to make one take any other depth, 9 inches should be taken. But, of 
course, any natural feature that might exist should not be disregarded. Certainly he 
agreed with Dr. Luxmoore that they did not wish to make any recommendations in 
regard to the determination of phosphoric acid and to the question of evaporation to 
dryness, which were essentially points for the analyst himself, who would recognise 
the necessity for getting rid of the silica and organic matter, but should be left to 
himself to decide as to the means of doing it. The committee had made a number of 
determinations to ascertain what were the variations in the weight of air^dried soil 
A sample of soil was laid out on a table and weighed day after day under varying 
conditions ; and^ as Dr. Luxmoore had said, the widest variation was rarely as much 
as 1 per cent., which, on the final proportion of phosphoric acid, potash, or other 
constituent of importance, became negligable. He quite agreed with Dr. Luxmoore 
in regarding the air-dried soil as a more fixed entity than the soil dried at 100° C., or 
rather, at something between 95° and 100®, the temperature of the water-bath. If 
the temperature of drying were varied between 95® and 110®, it was possible to dry 
off varying quantities of moisture ; and there was really no line of demarcation that 
could be drawn between water of combination and moisture that was merely 
mechanically retained, though he thought that the figure obtained for moisture in 
the air-dried soil was of some utility. Eeference had been made to the question of 
mechanical analysis, but, speaking frankly, the committee had considered that point 
and had shirked it. There existed, so to speak, two diametrically opposed schools of 
procedure amongst mechanical analysts, the separation of the particles being effected 
in the one case by a current of moving water, and in the other case by decantation 
by the time factor ; and he did not think, from his own reading, that the two were 
yet in line. Work was being done on this point by some of the members of the com- 
mittee, but they were agreed that the time had not arrived for any joint recom- 
mendations. 
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abstraots of papers published in other 

JOURNALS. 

FOODS AND DRUGS ANALYSIS, 

On the Instability of the Total Solids of Milk, and the Value of their 
Determination in Milk Analysis. A. Reinsoh and H. Liihrig. {Zeit. filr Unter- 
such, der Nahr. und Genussmittel, 1900, iii., 521-531.) — The author refers to the fact 
pointed out by Vieth and others that from the time of milking the proportion of the 
total solids of milk undergoes a constant diminution. This diminution, he finds, is 
not accompanied by any decrease in the specific gravity of the milk, and he conse- 
quently infers that it must be due to the production and loss of volatile bodies during 
the processes of evaporation and drying, a view which finds confirmation in the fact 
that, on distilling milk which has been kept, volatile acids and other bodies are found 
in the distillate. The author shows, however, that if the total solids be determined 
by calculation from the specific gravity and the percentage of fat by Fleischmann’s 
formula, then the result is accurate up to the time of curdling, since neither of these 
factors is liable to material alteration during this time. 

Referring to the question of the determination of the specific gravity of milk 
serum as a means for the detection of added water, the author observes that in the 
summer months samples frequently reach the analyst in a curdled condition, 
rendering only an approximate determination of the fat possible, and that in such 
cases the specific gravity of the serum forms the only reliable indication. From a 
series of experiments made at different times of year, the author concludes that no 
suflScient change takes place in the serum within three days from the time of 
curdling to affect the accuracy of such deductions. H. IT. B. S. 


The Deteotion of Abrastol in Wine. A. Sanna Pintus. {Staz. Sperimmt. 
Agrar. Ital.y 1900, xxxiii., 274-277.) — Abrastol, or asaprol-etrasol, is the calcium salt 
of /S-naphthol-^ 3 -sulphonic acid, and is used as a clarifier and antiseptic in wines. It 
is a white, inodorous neutral powder, with a bitter taste, and is soluble in water 
and alcohol, but not in ether. 

To detect it, the author decolorizes a few c.c. of the wine with animal charcoal 
in the cold, and adds an equal volume of a solution of mercuric nitrate containing 
nitrous acid. An immediate yellow coloration, with a golden fluorescence, is obtained 
in the presence of abrastol ; on exposure to the air for a few minutes the colour 
changes to rose. Since part of the abrastol is retained by the animal charcoal, an 
excess of the latter must be avoided. Usually 2 grammes will be found sufi&oient to 
decolorize 10 c.c. of wine. In the case of white wines, with which no treatment with 
charcoal is required, the test is capable of detecting 0*01 per cent, of the antiseptic. 

The reagent is prepared by dissolving 100 grammes of mercury in 97 c.c. of 
nitric acid (42^ B4), and adding 85 d.c. of water to the solution. C. A. M. 
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ORGANIC ANALYSIS. 

On the Separation of Oleic Acid from other Unsatnrated Acids. K. Fam- 
Bteiner. {Zeit. fur Unterstich, cler Nahr, und Oenussmittel^ 1900, hi., 537-539.) — The 
author takes exception to Lewkowitsch’s criticism of his method for the separation 
of oleic acid as barium oleate (Analyst, 1900, xxv., 64), on the grounds that 
I^ewkowitsch’s experiments were not made with pure oleic acid, and that the 
details necessary to render them exact and scientific are wanting. Eeferring to 
Table II. in Lewkowitsch’s paper, he remarks that it is not clear whether the figures 
denote the quantities of the barium salt dissolved in percentages of the whole, 
or whether they refer to the quantity of the barium salt contained in 100 parts of 
the benzene solution. H. H. B. S. 

Determination of Carbonates and Alkali (Free and Total) in Soap. R. Hen- 
riques and 6. Mayer. (Zeits, angeiu, Chem., 1900, 785.) — The author determines the 
carbon dioxide gravimetrioally, using an excess of 5 hydrochloric acid. The residue is 
then raised to the boil, the fatty acids filtered off, and washed till neutral The aqueous 
liquid is titrated with seminormal soda to give the total alkali ; the fatty acids are 
dissolved in warm alcohol and titrated with alcoholic seminormal alkali to give the 
combined alkali. If, however, the soap has been made with oils containing fatty 
acids soluble in hot water, the foregoing process becomes more or less inexact. In 
this case the total acids and the true soap must be determined separately by decom- 
posing the sample in a stoppered funnel with hydrochloric acid, extracting the fatty 
acids with ether, washing them, titrating with alcoholic alkali, and weighing the soap 
so reproduced. F. H. L. 

The Composition of Jasmine Oil. Jeancard and Satie. {Bull, Soc, Chim,, 
1900, xxiii., 556, 557.) — Referring to the investigations of Verley and of Hesse and 
Miiller (Analyst, xxv., 46), the authors point out that most chemists studying this 
oil have extracted it from the pomade, and that their results are therefore liable to 
error, for the lard or beef-fat forming the basis of the pomade is prepared by being 
heated with jasmine water, and sometimes with rose water and neroli water, and is 
preserved by an addition of benzoin or alum. 

Thus, the authors have found in a kilo of jasmine pomade 0*05 gramme of 
benzoin, 0*25 gramme of neroli oil, and 3*0 grammes of jasmine oil. On extracting 
the pomade with the usual solvents, foreign substances are dissolved to a consider- 
able extent, and may compose about 11 per cent, of the oil finally obtained. 

In order to obviate this, they have extracted the oil by enjlenrage in the usual 
manner, but substituting untreated vaseline for the prepared fat. 

Two samples thus obtained gave the following results : 


1 

1 

Specific Gravity 
at 17 •6° C. 

1 

1 Rotatory Power 
' / = 20 millimetres. 

Saponification 

Value. 

Esters 

as Linalyl Acetate, as Beneyl Acetate 

I. 

j 0-9099 

i +0“80' 

103-6 

■ 36-26 j 

27-70 

n. 

1 0-9201 

+ 0°32' 

120-0 

44-10 ! 

i 33-76 
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Two oils obtained by distillatioii of the flowers in a current of steam were also 
examined^ Sample III. being prepared directly from the flowers, and IV. distilled 
from the residue left from the mfiewrage. 



Specific Gravity 
at 17-6*C. 

Rotation 

t = 100 millimetrefl. 

SaponiSoation 

Value. 

Esters 

as Linalyl Acetate. > as Benzyl Acetate. 

III. 

IV. 

0-9246 

0-8900 

+ 1° 40' 1 

+3° 50' 

155 ! 

77 1 

54-39 41-65 

26-95 20-62 


C. A. M. 


The Examination of Oil of Lemon. G. Fabris. {Annali del Laboratorio 
Chim, Cent delle Gabelle, 1900, iv., 53-121.) — According to the author, the substances 
most generally employed to adulterate oil of lemon are turpentine, with oil of orange, 
to raise the rotatory power of the mixture to that of the normal oil. He gives the 
following table of the rotation of different samples in a 100-millimetre tube at 


20^ C. : 

[«]i) 

Oil of turpentine, French ... ... ... ... - 20‘^ 

„ ,, common ... ... ... --5'^ 30' 

,, ,, American ... ... ... +4"^ 30' 

Oil of lemon, distilled ... ... ... ... + 5T 15' 

Lemon terpenes, distilled in laboratory from pure oil . . . + 50 ’ 40' 

Terpenes of Messina lemons ... ... ... -h 55-' 50' 

Limonene (Schimrael and Co.) ... ... ... -f 102*^ 4' 

Oil of orange ... ... ... ... ... +97'' 10' 

Oil of lemon, pure ... ... ... ... +60' 42' 


From a long series of experiments with mixtures of these substances the author 
has arrived at the conclusion that there is no method in existence capable of 
detecting every extraneous addition to oil of lemon ; although in his opinion the 
best means of detecting the most common and probable form of adulteration is the 
method of fractional distillation as described by Schimmel and Co. {Report^ October 
to November, 1896), and that of Soldaini and Berte (Analyst, xxv., 104). He con- 
siders that whilst these methods only give vague indications as to the nature and 
amount of foreign substances added to the oil, and cannot detect oil of turpentine 
in small proportion, or lemon terpenes if not added in large excess, yet that they are 
capable of detecting 5 per cent, of oil of turpentine (or less of Isevorotatory turpen- 
tine), and the presence or absence of oil of orange can be inferred from the rotation 
of the distillation residue. 

Other analytical tests, such as the determination of different physical and 
chemical constants, and various colour reactions, are, in his experience, less sensi- 
tive, though they should not be omitted. Of the colour-tests the following are 
specially recommended : 

The Ouaiacum Test — In this test (Hager, Seif. Oel. u. Fette, 1898, 179) a pinch 
of powdered guaiacum resin is' placed in a test-tube, into which are then introduced 
5 or 6 c.c. of alcohol and 0*5 o.o. of the oil of lemon ; or better, 0*2 gramme of 
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gmiftoum resin is dissolved in 100 c.c. of aioohol (about 95 per cent;), and 6 or 8 o.c; 
of a solution containing 0^5 c.c. of the oil added. On boiling the contents of the 
tube for a moment, the liquid assumes a brown tint, which soon changes to violet in 
the case of pure lemon oil. With oil of turpentine a pronounced violet is observed. 
When left for fifteen minutes and then diluted with 10 c.c. of alcohol, the liquid 
containing oil of lemon becomes faint brown ; with turpentine it assumes an intense 
blue colour ; and with a mixture a faint but distinct blue tint. A comparative test 
should be made with an oil of lemon of known purity. 

The author states that old or badly kept lemon oil tends to give a blue colour, 
and that French turpentine oil reacts much more rapidly than American turpentine. 

Oil of orange does not give any coloration with guaiacum resin. 

Potassium Iodide Test {Marpmann ). — When turpentine is dropped on to a crystal 
of potassium iodide, a black coloration is obtained after some time, whilst lemon oil 
gives a yellow colour, and mixtures a brown shade. According to the author, a 
mixture containing less than 5 per cent, of turpentine does not differ materially from 
pure oil of lemon as regards the colour produced. 

Amyl Nitrite Test . — Two c.c. of the oil are treated with 6 to 8 c.c. of 96 per cent, 
alcohol, and after the introduction of 10 or 12 drops of ethyl or amyl nitrite, and 
2 or 3 drops of hydrochloric acid (specific gravity, 1*17) the liquid is boiled for an 
instant and then left to cool. With lemon oil a yellow or orange colour is obtained ; 
with turpentine a rose to blood-red colour ; and with mixtures a rose coloration 
varying in shade with the proportion of turpentine. The author found that a mixture 
containing 2 per cent, of French turpentine oil gave a marked rose colour, but that in 
the case of American turpentine the test was not sensitive for less than 6 per cent. 

C. A. M. 

The Composition and Analysis of Oil of Bergamot. G. Fabris. {Annali del 
Laboratorio Chun, Cent, delle Gahelle, 1900, iv., 123-136.) — This oil is expressed 
almost exclusively in the province of Beggio Calabria, near the coast, the machinery 
used being of the most primitive type. The yield of oil varies with the season, 
locality, and maturity of the fruit, but in the mean 1,500 bergamots are required to 
produce 1 kilo, of the oil. The best and most valuable oil is that obtained from the 
ripe fruit in January. The oil which separates from the pressed Hquid has a more 
or less pronounced yellowish-green colour, whilst that recovered from the aqueous 
part of the pressings is light yellow, and has a special odour due to the heat. 

The oil expressed from unripe or damaged fruit which has fallen from the trees 
is known as Nero of Bergamot, It has a brownish-green colour and an odour which 
is not very fragrant. 

The principal constituents of bergamot oil are terpenes (among which have been 
identified limonene and bergaptene) and linalyl acetate. The specific gravity of the 
pure oil varies from 0*882 to 0*886 at 15" 0., according to Schimmel and Co. 
{Beportf 1896, Analyst, xxiii., 13), but according to Campolo {Staz, Sper. Agra/r, 
liaL, 1895, xxviii., 433) it should be 0*887. The rotatory power in a 100 millimetre 
tube at 15" to 20" C. varies from + 8" to 20". When distilled by Soldaini and Bertd^s 
method (Analyst, xxiv., 60 ; xxv., 104), it boils at 74" C. to 120" C. under a. pressure 
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of 20 to 30 millimetreB> and the rotatory power of the successive fractions diminishes 
from right to left The residue (about 7 per cent.) is a semi-solid mass. 

The amount of linalyl acetate is variable. Schimmel and Go. give 34 to 48 
per cent., with a mean of 33 per cent ; Helbing and Passmore 42 4 per cent. ; and 
CJampolo (toe. dt) 37*57 to 39*87. It is usually accepted that a good oil should 
contain about 39 per cent. (o/. Borntr&ger, Analyst, xxi., 137 ; and xxii., 41). 

The amount of esters varies with the kind of season, locality, and maturity of 
the fruit. Thus, the oil from green bergamots was found to contain 31 per cent., 
that from half-ripe fruit 33*2 per cent., and that from over-ripe fruit 37*7 per cent. 
(Schimmel and Co.*s Eeport, April, 1896; c/. Charabot, Gomptes Bend, cxxix., 728). 

Nero of bergamot and distilled oil are much poorer in esters than good expressed 
-oil, the first containing only 23 to 25 per cent., and the second 12 per cent, as the 
maximum. 

Seven specimens of good oil examined by the author gave the following results : 
Specific gravity at l^*^ C., 0*8860 — 0*8870; rotation at 20'' C., 4-ll''35' to -fl5°; 
linalyl acetate, 34*10 to 41*00 per cent. ; residue on evaporation 4*0 to 5*55 per cent., 
containing 1*05 to 2 05 per cent, of linalyl acetate. All were soluble in 90 per cent, 
alcohol. 

A sample of distilled oil showed on analysis : Specific gravity at 15"' C., 0*8700 ; 
rotation at 20° C., 30° 15' ; linalyl acetate, 10*15 per cent. ; residue on evaporation 
1*45 per cent. ; linalyl acetate in residue 0*50 per cent. 

With a sample of Nero of bergamot the corresponding figures were : Specific 
gravity, 0*885 ; rotation at 20" C., + O'* 30' ; linalyl acetate, 25*50 per cent. ; residue 
on evaporation 2*70 per cent. ; and linalyl acetate in residue 1*75 per cent. 

The substances used to adulterate bergamot oil are very numerous, and include 
fatty oils, resins, Canada and Gurjun balsams, turpentine, oils of lemon, orange, and 
cedar-wood, and the distillation products of bergamot oil itself. 

Of these, fatty oils, resins, and balsams increase the specific gravity and residue 
on evaporation. Eesins, especially colophony, increase the proportion of esters and 
the acidity of the oil, normal bergamot oil being only very slightly acid. The residue 
of a pure oil on evaporation should not exceed 6 per cent. Fixed oils and resins will 
be indicated by the saponification value of the residue, and the former, with the ex- 
ception of castor-oil, by the solubility-in-alcohol test. 

The author shows by the figures obtained with experimental mixtures that 
15 per cent, of turpentine can be added to bergamot oil without causing the con- 
stants to deviate to any extent from their normal limits. Soldaini and Berth's 
method of fractional distillation affords a valuable criterion, but even with it a 
notable quantity of dextro-rotatory turpentine may escape detection. 

Oil of lemon and oil of orange increase the rotatory power and diminish the 
specific gravity, quantity of esters, and residue left on evaporation. Indications of 
such an addition will be furnished by Soldaini and Berth’s method of fractional 
distillation. Pure bergamot oil, unlike orange and lemon oil, gives no coloration 
with Schiff’s reagent (absence of aldehydes). Moreover, on testing 2 or 3 c.c. of 
pure oil of bergamot in 10 to 15 c.c. of absolute alcohol, with a small quantity 
of metaphenylenediamine hydrochloride, the liquid does not change colour, or only 
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beccmm ilightjiy yellow; if, however, oil of lemon be present, a deep yellow or 
brown colour is produced. A .comparative test should be made with bergamot oil of 
known purity. 

An addition of the distillation products of bergamot oil lower the specific gravity, 
the percentage of esters, and the residue on evaporation. In the author’s opinion, 
however, they can be added in considerable quantity without materially changing 
the characteristic properties of a pure oil. C. A. M. 


The Causes of the Variation in the Amount of Esters in Oil of Lavender. 
Jeanoard and Satie. {Bull, Soc. Chim., 1900, xxiii., 619-554.) — As the commercial 
value of lavender oil depends upon the amount of esters it contains, the authors 
have examined a large number of samples in order to determine what influence the 
altitude, the maturity of the plant, and the process of distillation have on the com- 
position of the oil. 

Eleven samples of oil were prepared from flowers gathered in the same district, 
at the same time, and under the same conditions, but at different altitudes, varying 
from 1,000 to 1,800 metres. From the results the authors conclude that the altitude 
has no influence on the physical properties of the oil. 

The oil extracted from the flowers only was found to be far superior to that 
obtained from the leaves and stems. The comparative analytical results were : 

Yield per Specific Gravity Rotation at Esters, Soluble in 70 per 
1,000 Kilos. at 26* C. 26" C.. 100 m.m. per cent. cent. Alcohol. 

Oil from leaves and stems 0*500 k. 0*8860 ~ 7"^ 12' 41*65 2*4 

Oil from flowers 1*985 0*8814 - 6^ 40' 39*44 2*4 

As regards the influence of the method of extraction, the authors show that if 
the distillation be too rapid the whole of the esters are not obtained. Moreover, 
during the distillation there is a partial saponification of the esters, which are 
reduced from, say, 39 to 35*5 per cent. In order to determine the conditions of this 
saponification, lavender oil was boiled with twenty times its weight of distilled water 
(this being about the proportion used in actual practice) under a reflux condenser, 
and the percentage of esters determined from hour to hour. It was found that 
the loss of esters from saponification amounts at first to about 2 per cent, per hour, 
but gradually diminishes towards a point of equilibrium where the saponification is 
compensated by an equal acetylation. 

The amount of saponification is proportionately increased by the presence of 
carbonates in the water. C. A. M. 


The Estimation of Carvol, H. LabbA (Bull Soc, Chim,^ 1900, xxiii., 
280 - 266 .) — For the determination of carvol in the presence of limonene and other 
hydrocarbons which normally accompany it, the author describes two methods. 
These are based upon the facts that carvol readily forms a dihydrogen disulphonate 
which is soluble in a solution of bisulphite, whilst limonene is not soluble to any 
appreciable extent in a boiling solution of sodium bisulphite, nor does its presence 
interfere with the carvol reaction. 
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I. Five grammes of the mixture are boiled under a reflux pondenser witii 
about 15 grammes of sodium bisulphite and some sodium carbonate. After about 
an hour and a half the contents of the flask are cooled, and the supernatant oil 
extracted with anhydrous ether, the neck of the flask and the condenser being 
washed with the same solvent. The ethereal extract is separated, dried over 
anhydrous sodium sulphate, and filtered into a small weighed flask fitted with a tube 
15 centimetres in length to act as a condenser. After the greater part of the ether 
has been evaporated under reduced pressure, the last traces are removed by warming 
the flask. The weight of the residue subtracted from the weight of the mixture taken 
gives the quantity of the carvol. 

The following experiment may be quoted in illustration of the accuracy of the 
method: Taken limonene, 4 grammes (80 per cent.); carvol, 1 gramme (20 per cent.). 
Found limonene, 3*976 grammes (79*52 per cent.). 

In one experiment, in which the mixture was boiled for five hours, the amount 
of limonene was 2 per cent, too low. Under the conditions mentioned above, the 
error, which is invariably less than 1 per cent., is attributed to an inevitable loss of 
limonene in the manipulation. 

II. From 1 to 1*5 gramme of carvol were boiled with 10 c.c. of a standardized 
solution of sodium bisulphite containing 0*2 to 0*3 gramme per c.c. The sulphur 
dioxide liberated in the reaction was collected in a slightly alkaline solution, which 
was subsequently titrated with a standard solution of iodine. The residue in the 
flask was also titrated, and the total amount of sulphur dioxide found was deducted 
from that in the sodium sulphite originally taken. The amount of sulphur dioxide 
taken up by the carvol was calculated into carvol by using the formula CioHj^O 
(803NaH)2 for the dihydrogen disulphonate. 

In this test experiment the quantity of carvol found was 100*3 per cent. In 
another commercial sample the carvol amounted to 96*9 per cent. 0. A. M. 


Estimation of Metaoresol in Presence of its Isomers. P. Raschig. {Zeits, 
angew, Chem., 1900, 759 .) — ** Cresylite," a product made by nitrating cresol, has been 
used for years as a substitute for ^Uyddite,’" etc., in the manufacture of explosive sheila 
This substance consists of trinitro-m-cresol ; for when a mixture of the three cresols 
is treated with hot nitric acid, only the meta-compound is nitrated, the others being 
oxidized to oxalic acid. In the preparation of cresylite, therefore, o- and p- cresol 
cause a waste of acid, and accordingly, to the manufacturer, the mixture is the 
more valuable the higher the percentage of TTi-cresol it contains. The author’s 
process is based on the above reaction with nitric acid. Exactly 10 grammes of 
the sample, which should distil between 190'' and 200" C., are weighed out into a 
small flask) mixed with 15 c.c. of sulphuric acid of 66" Beaum4, and placed for an hour 
in a steam-heated oven. The product is then poured into a wide-necked flask which 
holds at least 1 litre, and is made to form a thin coating on the walls of the vessel by 
rotating it under a cold-water tap. Into the sulphonating flask are next brought 90 o.e. 
of nitric acid, 40" Beaum4, and by agitation the residue of sulphonic acids is 
dissolved. The solution is then poured quickly into the large flask, and the whole is 
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OhaAm thotooghly for about twenty seconds till the sulphonated oresols have 
dissolved* The vessel is placed in a draught cupboard until the reaction is finished ; 
the liquid becomes turbid and clear again, when oily drops of trinitrocresol separate. 
After waiting five minutes, the mass is poured into 40 c.c. of water contained in 
a basin, and the flask rinsed with the same volume of water. The whole is set 
aside for at least two hours till quite cold, the solid matter broken up with a rod, 
and filtered with the pump. The precipitate is washed with 100 ac. of water, dried 
on the paper at 95" to 100" G., and weighed. It is most important not to decrease 
the quantity of nitric acid prescribed, to add it rapidly and all at once to the 
sulphopic acids ; to use a large flask for the nitration, and to see that the neck is 
sufficiently wide. 

The process is accurate within 1 per cent, in the presence of either or both 
0 - and ^-cresol, yielding 174 per cent, of trinitro-w-cresol. The presence of 
10 per cent, of phenol does not affect the results, for the picric acid remains in 
solution. A larger proportion of phenol is not likely to be met with commercially, 
but it would be shown by a lower boiling-point of the original sample, or by the nitro- 
derivative softening or melting when heated to 95" C. Xylenols would also cause 
the nitro-product to melt on warming or to remain liquid on cooling. F. H. L. 


The Tragacanth Method of assaying Alkaloids. J. B. Nagelvoort. (Amer. 
Joum. Pliarm,t 1900, Ixxii., 270-272.) — This method is slightly modified from the 
original one of Busting, and is recommended for the rapid and accurate assay of fluid 
extracts. Three grammes of the extract are mixed with 5 c.c. of water in a small 
dish and the alcohol evaporated. The residue is transferred to a 100 c.c. flask, 
60 C.C. of ether added, and the solution rendered alkaline. A 5 or 10 per cent, 
solution of sodium hydroxide is next introduced in successive small quantities, care 
being taken to avoid having an excess of alkali The flask is then well shaken for 
about a minute, 2 grammes of powdered tragacanth introduced, and the contents 
again shaken. After standing for some time, 40 c.c. of the clear supernatant liquid 
are transferred to an Erlenmeyer flask of known weight, the ether distilled, and the 
residue dried at 50" C. with the aid of a current of air supplied by a rubber 
“ spray ” ball. 

For the assay of quinine tannate 1*5 grammes are mixed with a little water, 
75 c.c. of ether introduced, the liquid made alkaline with sodium hydroxide, shaken 
with tragacanth as above, and 50 c.c, of the supernatant liquid evaporated. 

Fluid Extract of Hydrastis , — This is assayed by diluting 10 grammes with 20 c.c. 
of water in an Erlenmeyer flask, and slowly evaporating down to less than 20 grammes. 
The liquid is then cooled, made up to 20 grammes in weight, shaken with some 
kieselguhr, and filtered. Ten grammes of the filtrate are transferred to a flask, 
25 c.p. of ether added, and afterwards 3 c.c. of 10 per cent, ammonium hydroxide, 
and the whole well shaken. The shaking is repeated after the addition of 25 c.c. of 
petroleum spirit, and, lastly, 2 grammes of powdered tragacanth are introduced and 
the contents of the flask shaken once more and left to settle. 

Forty c.c. ( =» 4 grammes of fluid extract) of the clear liquid are removed, and the 
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ether evaporated by rotating the flask in water at 30^ to 35"^ C. for a few minutes. 
The flask is then cooled, well corked, and placed in a freezing mixture for the 
hydrastine to crystallize out. The superhataht liquid is decanted, and the crystals 
dried and weighed in the usual manner. G. A. M. 


The Detection of Drobilin in Urine. T. Roman and Q, Delluo. (Jcurn. 
PJmmi, Chim., 1900, xii., 49, 50.) — The ordinary test with an alcoholic solution of a 
zinc salt may be simplified in the following manner : 100 c.c. of the urine are acidi- 
fied with 8 to 10 drops of hydrochloric acid and shaken with 20 c.c. of chloroform. 
After separation of the liquids, about 2 c.c. of the chloroform layer are tested with 
4 c.c. of a solution of 1 gramme of crystallized zinc acetate in a litre of 95 per cent, 
alcohol. At the junction of the two layers the green fluorescent ring characteristic 
of urobilin will appear, and on shaking, the fluorescence, which is rose-coloured by 
refracted light, will be distributed throughout the liquid. 

It was found that certain commercial alcohols produced the fluorescence without 
any addition of a zinc salt, but this was proved to be due to the presence of traces 
of zinc probably derived from the vessels in which the alcohols were rectified. 

C. A. M. 


Determination of the Softening Point of Pitch. J. Klimont. {Zeits» avgeiv. 
Chem,, 1900, 761.) — Schenk has described a process according to which powdered 
pitch is put into a tube and a drop of mercury brought on to the surface. The whole 
is warmed, and the temperature at which the pitch swells is called the melting-point, 
while the temperature at which the mercury sinks into the pitch is called the 
liquefying-point. The test requires some experience to carry out successfully, for the 
powder coats the drop of mercury, and prevents the operator seeing it. The two 
following methods are better : Finely-powdered pitch is run into a test-tube through 
a long funnel until, after consolidation by tapping on the bench, the hemispherical 
bottom is just full. The tube is fastened to a thermometer and brought into a 
water-bath (a glycerin-bath if the sample is “ hard ”). The liquid is warmed slowly 
with a 2 centimetre flame. The softening-point is taken when the dust on the 
walls of the tube agglomerates into minute drops, the liquefying-point when the 
whole surface of the pitch becomes smooth and brilliant. In the other process some 
of the sample is softened and kneaded into a little rod 5 millimetres long and 3 milli- 
metres in diameter. This is held with tongs, one point melted, inserted into a test- 
tube, and made to adhere to the bottom, so that it stands up vertically. The tube is 
filled with mercury till the rod is just covered, placed in a water- or glycerin-bath and 
warmed gently. Directly the rod rises and shows a black spot on the mercury the 
softening-point is read off; when the point broadens and becomes a drop the 
liquefying-point is noted. All three processes yield practically identical figures. 

F. H. L. 
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INORGANIC ANALYSIS. 

Eleotrolytio Determination of Lead. O. Marie. {Bull. Soc, Chim*f 1900, 
xxiii., 563, 564.) — The principal methods of separating lead are based on its pre- 
cipitation as sulphate or sulphide, and the latter is converted into sulphate by 
treatment with nitric acid. 

l^ad sulphate is soluble in nitric acid containing ammonium nitrate, and the 
solution for electrolysis is prepared in the following manner: The sulphate is placed in. 
the vessel of Bohemian glass in which the electrolysis is to be carried out, and heated 
on the water-bath with nitric acid, to which a few crystals of ammonium nitrate are 
added. When the sulphate has been completely dissolved, the solution is diluted 
with hot water and electrolysed in the usual manner at a temperature of 60° to 70° C. 
About 5 grammes of ammonium nitrate are required to dissolve 0*3 gramme of lead 
sulphate, and the nitric acid should be used in such proportion that the liquid after 
dilution contains 10 per cent, of free acid. With an electrode of roughened platinum,. 
90 sq. c.m. area, and a current of 0*3 A, 0*4 gramme of lead dioxide should he deposited 
in three hours. 

The method can also be used in the analysis of glass containing lead ; the finely 
powdered glass being treated with hydrofluoric acid and sufficient sulphuric acid ta 
convert the bases into sulphates, and the lead sulphate dissolved as described above. 

C. A. M. 

The Determination of Arsenic in Metals and Alloys. A. HoUard and 
L. Bertiaux. {Bull, Soc, Chim,, 1900, xxiii., 300-302.)— The advantages claimed by 
the author for the following method are that it can be employed in the presence of 
antimony, that it is very rapid, and that only one distillation is necessary. 

The arsenic chloride which distils over on boiling 5 grammes of the sample with 
50 grammes of ferrous sulphate and 150 c.c. of hydrochloric acid is conducted through 
a U-tube containing some glass balls, heated to a temperature of 150'" to 175° C. in an 
oil-bath, and collected in a cylinder containing 50 c.c. of water. Any antimony present 
remains in the distillation flask or the U*tube. The distillation is stopped as soon as 
35 c.c. of liquid have passed over, and the cooled distillate titrated with a standard 
solution of iodine. C. A. M. 

The Analysis of Chrome and Tungsten Steels. A. G. M*Kenna. (Proc, 
Engin, Soc, of West, Pennsylvania, 1900, 119.) 

Sulphur , — Five grammes are rapidly dissolved in hydrochloric acid, and the 
evolved gases are passed into an ammoniacal cadmium chloride solution, the last 
traces of gas being expelled by boihng. The sulphur is then determined by titration^ 
with iodine. 

Silica and Tungsten, — The iron solution from the above is evaporated to dryness^ 
first with nitric acid and again with hydrochloric. The solid mass is then dissolved 
in hydrochloric acid, and the silica and tungstic acid filtered off, washed, ignited in a 
platinum crucible, and weighed. A few drops of hydrofluoric acid are now added, and. 
the crucible is heated to bright redness for five minutes to volatilize silica. The^ 
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residua is WO3, but may contain Sr little iron, which must be determined by fusing 
with sodium carbonate, dissolving in water, and filtering off the iron precipitate and 
weighing in the usual way. 

Manganese . — The filtrate from the above is evaporated to small bulk, 50 c.e. of 
concentrated nitric acid are added, and the solution is boiled till all the hydrochlorio 
acid has been removed. It is then made up to 200 c.c. with concentrated nitric acid 
and heated to boiling, 10 grammes of potassium chlorate are added, and the solution is 
boiled down to 75 c.c. The manganese is thus entirely precipitated as MnO^. This 
is filtered on an asbestos plug whilst hot, and washed a few times with freshly-boiled 
concentrated nitric acid. It is redissolved in hydrochloric acid with a little potassium 
nitrite, the solution is freed from iron by means of ammonia, and the manganese is 
precipitated with bromine and weighed as Mn304. 

Chromium . — The filtrate from the manganese contains the chromium as chromic 
acid. The filtrate is cooled and diluted to about 500 c.c. Excess of standard ferrous 
sulphate solution is then added and titrated back with permanganate. 

Phosphoi'us . — A weighed portion of steel is dissolved in nitric acid with the 
addition of hydrochloric acid. The solution is evaporated to dryness, ignited, taken 
up again with hydrochloric acid. The silicon and tungsten are filtered off, 35 c.c. of 
strong ammonia are added, then a slight excess of nitric acid, finally 100 c.c. of 
molybdate solution. The fiask is well shaken, allowed to stand an hour. The 
precipitate is then filtered on to a tared filter, washed with 1 per cent, nitric acid, 
dried for an hour and weighed. The phospho-molybdate contains 1*63 per cent, 
phosphorus. 

Carbon . — The carbon is separated by means of chloride of copper and potassium. 
It is burnt in oxygen, the carbon dioxide is absorbed in bariuni hydrate solution, and 
the barium carbonate is filtered off and weighed. A. M. 


A Rapid Method for the Determination of Carbon in Iron or Steel by 
Combustion. G. W. Sargent. {Jotini. Amer, Chem. Soc,, 1900, xxii., 277.) — The 
combustions are performed in a porcelain tube heated in a three- burner furnace. 
This is not allowed to cool between two determinations; as soon as one is completed, 
the platinum boat is removed and another containing a fresh carbon residue inserted 
in its place. The products of combustion are passed first through moist sand, to retain 
hydrochloric acid or chlorine, next through a red-hot copper tube containing copper 
oxide, then through a spiral immersed in water to cool the gas, and finally through 
6 inches of dehydrated calcium chloride. The carbon dioxide is then absorbed in 
potash bulbs as usual. The air and oxygen used are first purified by passing through 
a red-hot copper or platinum spiral, next through potash bulbs, then through an 
empty tube, and finally into the porcelain tube. The ends of this spiral, as also of the 
copper tube, are kept cool by means of a current of water circulating round them. 
The combustion is performed for the first ten minutes with oxygen at the rate of 
bubbles per second, then for further ten minutes with air at 5 bubbles per 
second. The combustion is then complete, and a fresh one is at once started. 
Twenty-five combustions per day can thus be done in one apparatua A. M. 
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, : 4 On t|ie, AnaljBis of Chrome-Iron Ore by the Bowb Metta^od. B. W. Bmerson^ 
HftolTor. I^Chern. News, Ixxxii., 97.)— Tto note is occasioned by the publication of 
B. Fieber’^s paper on A Simple Method of decomposing Chromite *’ (CJiem. Zeit, 
xxxiv., 338, and Amer. Joum, Sct»^ 1900, x., 55), in which the following method is 
d^hbed : 0*5 gramme of the ore is fused in a platinum crucible with 3 grammes of 
sodium potassiuni carbonate for ten minutes,; when cold, 3 grammes of borax are 
added, and the whole again fused, at first over a Teclu burner, then for forty-five 
minutes over the blow-pipe. If decomposition is incomplete, more of the mixed car- 
bonate is added, and the fusion repeated. This process does not materially differ 
from that given in fairly old text-books, and leaves uncertain how many fusions are 
necessary to decompose the ore. A process used by Professor Dittmar and the 
author, and further improved by Dittmar alone, does not suffer from this defect, the 
undecomposed ore rarely exceeding 2 milligrammes per gramme of ore. These small 
quantities may be assumed to contain 50 to 60 per cent, of Cr 203 without serious 
error. The outline of the process is as follows : 4 grammes of a flux, composed of 
equal weights of borax glass and NaKCO^, previously melted together, are fused in a 
platinum crucible over an Iserlohn lamp, allowed to solidify, and 0*5 gramme of ore 
added. The covered crucible is then heated till the ore sinks to the bottom, then 
inclined, the lid being placed horizontally in front, and heated, whilst the contents 
are stirred with a platinum wire. After half an hour’s heating, the melt is allowed to 
solidify, 2*5 grammes of NaKC 03 added, and the whole again fused. The cold melt 
is extracted with hot water, alkaline chromate passing into solution. For a complete 
analysis it is best to work on 1 gramme of ore. A. G. L. 


The Determination of Iron in Puddle Slags. L. Blum. {Zeit, ami Chem., 
1900, xxxix., 156, 157.) — The ordinary volumetric methods used for this determina- 
tion invariably give too high results in the presence of vanadic acid, (a frequent 
constituent of slags), owing to the fact that vanadic acid is reduced by stannous 
chloride or nascent hydrogen, and that the vanadium salts are oxidized by potassium 
permanganate or potassium bichromate. 

In order to avoid this source of error and to obtain absolutely reliable results, 
the author recommends the following method of analysis : The solution of 
0*5 gramme of the substance, containing the iron in the form of chloride, is freed 
from silica, neutralized with ammonium carbonate, and boiled with ammonium 
acetate. The precipitate is filtered off, dissolved in hydrochloric acid, and repre- 
oipitated, in order to effect a complete separation from manganese. It is again 
dissolved, tartaric acid added, and made alkaline with ammonium hydroxide. An 
excess of ammonium sulphide is then added, and the beaker left for some time in a 
.warm plaoa The vanadium sulphide and any small quantities of phosphoric acid, 
aluminium or calcium remain in solution. 

The precipitated iron sulphide is filtered off, washed with water containing 
mmmonium sulphide, and. dissolved in dilute hydrochloric acid. The solution is 
oxidised with nitric acid, any precipitated sulphur separated> and the iron precipitated 
with ammonium hydroxide, ignited, and weighed as ferric oxide., 
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The Astimation of Manganese as Pytophosphate. W. Bdttger. (JSef»e^« 
1900, xxxiii., 1019-1022.) — In Autenrieth’s modification of Gibbs^ method detae-* 
mining manganese there is a risk of the precipitated salt being oxidized by the 
atmospheric oxygen, and to obviate this the author recommends the following 
modification : A quantity of an ammonium salt is added in the proportion of five to 
ten molecules to each molecule of manganese salt, which must be present in a 
neutral solution, this is then heated to the boiling'^point, and treated with an excess 
of a solution of di-sodium phosphate. The hydrochloric acid which results from the 
reaction is neutralized with ammonium hydroxide, and the liquid boiled until the 
amorphous precipitate of manganese ammonium phosphate becomes crystalline. 
The precipitate is washed with cold, slightly ammoniacal water, and ignited in a 
blow-pipe flame or Hempers oven until free from ammonia. 

The results obtained in this way by the author varied from 99'8 to 100*4 
per cent, of the theoretical. C. A^ M. 

The Separation of Nickel and Cobalt. O. P. Tower. (Journ. Amer, Chem. 
Soc., 1900, xxii., 501.) — The author has made an investigation of the causes of the 
failure of Villiers' process for the qualitative separation of nickel and cobalt 
(Compt rend,, cxix., 1263, and cxx., 46). The method as commonly carried out is 
as follows : The solution of the sulphides of the two metals in aqua regia is evapor- 
ated to dryness, and after suitable dilution sufficient tartaric acid is added to prevent 
precipitation by sodium hydroxide. This last reagent is then added until the solution 
is strongly alkaline, and hydrogen sulphide is added to saturation. Cobalt sulphide 
is precipitated, while nickel sulphide remains in solution, imparting to the solution 
a dark colour. When nickel is present only in very small quantities the colour is 
brown ; with larger quantities it is a jet black. 

The oxidation of the solution results, however, in the separation of so much 
sulphur that if nickel is present and cobalt is not, the black solution colours the 
sulphur, making it very difficult to distinguish it from precipitated cobalt sulphide. 
Furthermore, according to the process used in this separation, sodium chloride is 
present in the solution, and although this aids in the complete precipitation of cobalt 
sulphide, it may cause some nickel sulphide to be precipitated which in the absence 
of cobalt sulphide may be mistaken for it. A. M. 


Determination of Oobalt in Presence of a Large Sxoess of Nickel. T. Moore. 
{Ghem, News, 1900, Ixxxii., 73.) — The solution containing the chlorides of the two 
metals and free from excess of acid is treated, if necessary, with zinc oxide to remove 
iron, and filtered. The filtrate is diluted to 300 or 400 c.c., 1 drop of hydrochloric 
acid added, and brought nearly to the boiling point. Bromine water and a modgcate 
excess of zinc oxide are next introduced, the whole boiled for five minutes to expel 
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bt^ of the htomine, filtered, and the precipitate washed thoroughly. It is then 
rinsed off the paper into a beaker ; the paper is extracted with very weak hydros 
ohioric and sulphurous acids, the solution evaporated to dryness, taken up in a few 
drops of water, and added to the main precipitate. The latter is well boiled to dis- 
integrate it, allowed to cool, mixed with 5 or 10 c.c. of hydrogen peroxide rendered 
alrongly alkaline with sodium hydroxide, boiled for two or three minutes, and cooled 
again. It is then digested in a closed bottle with potassium iodide and hydrochloric 
acid, and the free iodine titrated as already described (o/. Abst. in this voL, p. 279). 

F. H. L. 


On the Separation of Cobalt from Kiokel by means of Persulphates. 
P. Maorow. {Zeit Anorg, Chem., xtv., 197.) — After the author had completed his 
work on the action of potassium persulphate on cobalt salts {Zeit. Anorg. Chem., xxiv., 
262), the patent of Salomon and Goehn on the separation of cobalt from nickel was 
published in the Zeitschrift f ur Electrochemie (vi., 43, 632). They state that all persul- 
phates precipitate cobalt quantitatively from solutions of cobalt and nickel salts, and 
oxidize the cobalt only in a mixture of their hydroxides. As the author had found 
that potassium persulphate does not completely precipitate cobalt from its salts, and 
only oxidizes a part of the hydroxide, the other part going into solution, he now repeated 
his investigations, using a larger excess of persulphate and warming for a longer time, 
and also studied the action of the persulphate on nickel salts and hydroxide. Potas- 
sium persulphate was again the only persulphate used. The same results as before 
were obtained, no quantitative separation being possible. The precipitation of cobalt 
from solutions of its salts is not complete, whilst a very small quantity of nickel is 
also precipitated. If the hydroxides are used, only a part of the Co(OH )2 is oxidized, 
the other part being dissolved. The same is the case with Ni(OH) 2 , although this 
dissolves more easily than the former ; on the ekddition of dilute acids to the oxidized 
precipitates, cobalt, as well as nickel, is found in solution. 

No quantitative determinations were made, the qualitative tests being conclusive. 
An analysis of the blackish precipitate obtained from Ni(OH) 2 , after drying over 
H 2 SO 4 and CaClg, gave results indicating the composition Ni 304 * ; but the sub- 
stance retains persulphate, and is not perfectly homogeneous. A. G. L. 


Preparation of Potassium Xanthate for Nickel Determinations. N. D. 
Campbell. {Joum, Amer. Chem, 5oc., 1900, xxii., 307.) — In 1895 the author with 
W. H. Andrews published a method for the determination of nickel in nickel steel 
(Anilyst, XX., 116). To obtain satisfactory results, the potassium xanthate used 
must be properly prepared. A weighed amount of fused potassium hydroxide is 
placed with absolute alcohol (2*5 c.c. per gramme potash) in a tightly-stoppered 
flask, and digested cold, with occasional shaking, until solution is complete, except 
for the potassium carbonate present. The solution is poured off, cooled in ice-water, 
and pure carbon bisulphide added gradually with constant stirring, until 1 o.e. has 
been added for every gramme of potash. The liquid is kept in ice-water till the 
temperature is reduced to ICP G. The precipitated xanthate is filtered ofl^ washed 
ones with alcohol and twice with ether, and dried at 100 ^ G. A. M. 
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^ EfttiMSttioii of v^SeleniiHQ m Telli2xiiim> r; (Joum. Amer. Chem. 

Soc.r i^OO, 2 cxii.,/ 2 ^:) — ^Tbe method depends up^i;^ fact* that seleniumvmay .be 
entirely, precipitate irom solutipn in concentrated hydrochloric ; acid by means of 
sulphur dioxide, whereas tellurium is precipitated only when the acid is diluted 
somewhat. 

To determine these elements in a sample of commercial copper, 100 grammes are 
weighed out, 2 to 4 grammes of ferrous sulphate added, and dissolved in 400 o.c. of 
nitric acid. The nitrous fumes are expelled, the solution is diluted and cooled, and 
sufficient ammonia is added to dissolve all the copper. The ferric hydroxide, con- 
taining the selenium and tellurium, is filtered oil, and freed from copper by redis- 
solving and reprecipitating. It is then dissolved in a minimum of dilute hydrochloric 
acid, the liquid is cooled, and sulphuretted hydrogen is passed to saturation. The 
sulphides are filtered and washed, and digested with a solution of sodium sulphide, 
which takes up the sulphides of selenium and tellurium. The solution, after filtering, 
is acidified with nitric acid and evaporated to dryness, taking care not to lose any 
selenium dioxide. Two hundred c.c. of strong hydrochloric acid (specific gravity 1T6) 
are now added, and the liquid is boiled until all the nitro-hydrochloric acid is 
destroyed and the two elements are reduced to the selenous and tellurous state. 
After cooling, the solution is filtered through asbestos, and the filter is washed with 
strong hydrochloric acid. Sulphur dioxide is then passed through the filtrate. After 
settling, the selenium is collected on a weighed Gooch filter, and washed with strong 
hydrochloric acid about three times, then washed successively with warm dilute 
hydrochloric acid, pure water, and alcohol. After drying, it is weighed. 

The filtrate containing the tellurium is diluted with an equal bulk of water, 
boiled for a few minutes, and sulphur dioxide is passed through at the same time. 
After cooling and settling, the tellurium is filtered, washed, and weighed in the same 
manner as the selenium. A. M. 

The Colorimetric Estimation of Vanadium. L. Maillard. (Bull. Soc. Chim., 
1900, xxiii., 559-563.) — This method is based upon the reaction described by Barres- 
will in 1847j in which, on treating a strongly acidified solution of a vanadate with 
ether saturated with hydrogen peroxide, or with ozonized ether or turpentine, a red 
coloration due to pervanadic acid is obtained. 

For the standard, the author uses a 10 per cent, solution of pure sodium meta- 
vanadate, which is diluted as required to 1 : lOD or 1 : 1,000* 

Ten C.C. of the neutral solution under examination are acidified with 1 to 5 c.o. 
of hydrochloric acid in a graduated cylinder, into which are then introduced 3 to 
10 ac. of ether saturated with hydrogen peroxide. On shaking the closed cylinder 
there is an immediate red coloration, while the supernatant ether remains colourless. 
The. aqueous layer is then diluted to 15 c.c., and the colour matched in the colorimeter 
with that given by tl^ standard solution of metavanadate under the same conditions. 

The reagent is prepared by mixing equal volumes of ether and ordinary com- 
meroial hydrogen peroxide (10 volumes), and allowing the flask to stand for some 
time. ' 

. A series of determinations are described to show that the method is accurate, 
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axid that the presence of impurities, such as chlorides, sulphates, nitrates, and 
phosphates, do ndt interfere with the results. 

The red coloration is perceptible in a solution containing 1 part of vanadic acid 
in 84,000. C. A. M. ‘ 

The Preparation of Standard Solutions of Sulphuric Acid. A. Marshall. 
{Journ. Soc, CJiem, Ind», 1899, 4, 1093.) — Pure sulphuric acid is mixed with water so 
that it contains between 62 and 82 per cent. H2SO4. The density is then determined, 
and the exact strength of the acid is calculated from the formula 
P = D(85*87 + -OST - -0004^2) ~ 69*80, 

where P is the percentage of H^SO^ in the acid, and D is the density of the acid at 
T” C., referred to water at f C. The density need not be determined beyond the 
third decimal place, and the temperatures need to be known within half a degree 
only. The above formula may be used for any temperatures from 0° to 40” C. The 
error in the percentage of HjS04 found is not greater than ±0*1. 

The author also gives tables from which the strength of the acid can be obtained 
accurately to 0*01 per cent. 

The strength of the acid being known, a simple calculation gives the amount 
which must be weighed out to make the required standard solution. A. M. 


REVIEWS. 

Flesh Foods : their Chemic.4l, Microscopical, and Bacteriological Examina- 
tion. By C. Ainsworth Mitchell, B.A. (Oxon.). London : Charles Griffin 
and Co. Price 10s. 6d. 

This work fills a distinct gap in literature, for no book covering the whole of the 
ground taken here has yet appeared in the English language. It commences with a 
description of the structure and chemical composition of the muscular and other 
animal tissues, as well as the blood, a section on the identification of blood-stains 
being included. The characteristics of the fiesh of the various animals usually 
used for food are described, along with their chemical composition, special attention 
being given to the chemistry of the fats, this latter being a subject upon which 
the author, in conjunction with Mr, Otto Hehner, has done much original 
investigation. The general appearance of healthy and diseased flesh are described, 
as are also the few chemical tests which have been proposed for the detection 
of unsound flesh, and the relative digestibility and the heat-values of the various 
flesh foods conclude the chapter. The next is devoted to the methods for examining 
animal fats. The preservation of flesh and the composition and examination of 
preserved flesh products are next dealt with, as also is the examination of tinned 
foods for decomposition, metallic contamination, etc. ; preservation of food by means 
of chemical antiseptics, the effects of their application and their detection, are 
described. The composition and analysis of sausages forms the subject of another 
chapter. The animal proteids and their derivatives are next dealt with, several of 
the schemes for their classification which have been proposed of late years being 
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given, also the obenlio^l reactions and physical properties of these bodies, with 
methods for their deteirmination ; the processes of artificial digestion, both by 
chemical and enzymic agent, being impended. The changes produced in flesh by 
cooking are next described, as well as the effect of that process on animal parasites, 
bacteria, toxines, etc. Poisonous flesh, its various causes, and the symptoms of 
poisoning produced thereby, are next dealt with ; a list of the principal ptomaines is 
given, the detection and isolation of which are reserved for the last chapter in the 
book. Next comes an account of the animal parasites occurring directly or indirectly 
in flesh usually used for food, together with their detection ; this, which is fully 
illustrated by figures of the various organisms, forms a novel feature in works of this 
kind. The effect of cooking and curing on the destruction of these obnoxious 
organisms is also discussed. Next follows a description of the methods for examin> 
ing flesh for bacteria, a description of the most important of those which usually 
^cur in flesh foods, the diseases caused by them and their thermal death-points. 
Prom the above it will be seen that the scope of the work is an exceedingly wide one, 
and as a consequence the information it contains must necessarily appear in a much 
condensed form to bring it within the compass of a small handbook. This has, how- 
ever, been done so intelligently that the general value of the book is not impaired. 
And it will be found of great value not only to Medical Officers of Health and others 
who are engaged in the inspection of food, but also to analysts, to whom samples of 
unwholesome food are frequently referred. The general get-up of the book is 
•excellent, the figures good, and it possesses a copious index. W. J. S. 

Lubbication and Lubricants. By L. Archbutt and B. M. Deeley. London : 

Griffin and Co. Price 21s, 

The whole of the extensive subject covered by the title is treated of in this 
volume. Starting with the discussion of friction generally, the authors pass to those 
physical measurements, such as viscosity, which serve to ascertain the quality of 
lubricants and their suitability for a proposed use. They give a full and accurate 
account of the numerous experiments which have been carried out by Mr. Beauchamp 
Tower and others to determine precisely what is the behaviour of a lubricant under 
different conditions. There is a large chemical section of the book which is as 
excellently rendered as those who know the chemist of the partnership of authors 
wouldfi^l^t. It is this section that analysts will naturally most eagerly consult, 
but thC«H||r be assured of good return for their labour if they will also study the 
more milHmical portions of the book. Oil-testing machines, bearings of various 
design, and the lubrication of machinery, are the subjects occupying the remainder 
of the volume. To give a full appreciation of this admirable treatise would require 
the issue of a pamphlet rather than the summary of a review, and in view of this 
impossibility it is sufficient to say that those chemists who are accustomed to 
examine and laronounoe upon the quality of lubricants will do well to fortify their 
knowledge and to check their conclusions by consulting a work which is as full of 
fact as it is of suggestion. B. B. 
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PROCEEDINGS OF THE SOCIETY OF PUBLIC ANALYSTS. 

The monthly meeting of the Society was held on Wednesday evening, November 7, 
in the Chemical Society’s Booms, Burlington House. The President (Mr. W. W. 
Fisher, M.A.), occupied the chair. 

The minutes of the previous meeting were read and confirmed. 


THE MAKGAEINE CLAUSE OF THE FOOD AND DRUGS ACT, 1899. 

The President then read the following report, presented to the Council by the 
Committee which was appointed, at the suggestion of the Principal Chemist of the 
Government Laboratory, to confer with him on the subject of Section 8 of the Sale 
of Food and Drugs Act, 1899. The object of the conference was to arrive at some 
kind of agreement as to the manner of estimating the proportion of butter>fat in 
margarine (which by the section referred to was restricted to 10 per cent.), with a 
view to avoiding discrepancies which might arise through the employment of different 
methods by individual analysts. The investigations mstde in the Government 
Laboratory, and by the several members of the Committee, had been followed by 
recommendations as to the method of analysis and the calculation of results, which 
were fully set out in the report and appendix. The report had been agreed to by 
Dr. Thorpe and by the Committee as representing the Society of Public Analysts, and 
it had been incorporated in the recently published official report of the^iancipal 
Chemist of the Government Laboratory ; so that, as far as the Govern]|||[KLabo^ 
tory was concerned, the method recommended stood as the official ^HSthod for 
determining the percentage of butter-fat in margarine. 

REPORT. 

In view of prosecutions which may be raised under this clause, it is desirable 
that an agreement should be come to among analysts as to the method and the 
analytical criteria which should be employed to raise a presumption, until the contrary 
is proved, that the amount of butter-fat in margarine exceeds the statutory limit. 
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On the Boggestion of the Principal Chemist of the Government Laboratory, a 
Committee of the Council of the Society of Public Analysts was appointed to confer 
with him on this subject. 

After a careful examination of methods of analysis and a series of determinations, 
made independently, of various samples of commercial margarine of known composi- 
tion, and of mixtures prepared in the Government Laboratory of margarine with 
varying but known proportions of butter-fat of different Eeichert-Wollny values, it 
has been agreed to recommend : 

(1) That the proportion of butter-fat should be deduced from a determination of 
the amount of the volatile acids,” as ascertained by the Wollny modification of the 
Beichert-Meissl process, described below. 

(2) That no presumption against the margarine in regard to its content of 
butter-fat should be raised unless the Beichert- Wollny number as ascertained by the 
method described exceeds 4. 

(3) That the amount of butter-fat in margarine, when it exceeds the legal limit 
of 10 per cent., as determined by the method prescribed, shall be assumed to be as 
follows : 


Reiobert-Wollny Number 
of the Mixture. 

40 



Percentage of Butter-Fat preeent 
in the Mixture. 

10 

4-3 



11 

4'6 



12 

4-9 



13 

6-2 



14 

5-5 



15 

5-9 



16 

6-2 



17 

6-5 



18 

6-8 



19 

71 



20 


The foregoing table is to be regarded as applicable only to the determination of 


butter-fat in margarine. 

(Signed) 

T. E. Thorpe, 
W. W. Fisher, 
A. H. Allen, 
E. J. Bbvan, 

O. Hehnbb. 


THE RBICHBBT-WOLLNY METHOD FOR DETERMINATION OP VOLATILE FATTY ACIDS 

IN MARGARINE AND BUTTER. 

Five grammes of the liquid fat are introduced into a 300 c.c. flask, of the form 
seen in the figure (length of neck 7 to 8 centimetres, width of neck 2 centimetres). 
Two C.O. of a solution of caustic soda (98 per cent.) in an equal weight of water 
— preserved from the action of atmospheric carbonic acid — and 10 c.c. of alcohol 
(about 92 per cent.) are added, and the mixture is heated under a reflux con- 
denser, connected with the flask by a T-piece, for fifteen minutes in a bath containing 
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bdliog water. The aloohol is distilled off by heating the flask on the water-batb for 
about ha lf an hour, or until the soap is dry. One hundred ac. of hot water which have 
been kept boiling for at least ten minutes are added, and the flask heated until the 
soap is dissolved. Forty 0 . 0 . of normal sulphuric acid and three or four fragments 
of pumice or broken pipe-stems are added, and the flask is at once connected 
with a condenser by means of a glass tube 7 millimetres wide and 15 centi- 
metres from the top of the cork to the bend. At a distance of 5 centimetres 
above the cork is a bulb 5 centimetres in diameter. The flask is supported on a 
circular piece of asbestos 12 centimetres in diameter, having a hole in the centre 



5 centimetres in diameter, and is first heated by a very small flame, to fuse the in- 
soluble fatty acids, but the heat must not be sufficient to cause the liquid to boil. 
The heat is increstsed, and when fusion is complete 110 c.o. are distilled off into a 
graduated flask, the distillation lasting about thirty minutes (say from twenty-eight 
to thirty-two minutes), the distillate is shaken, 100 c.c. filtered off, transferred to a 
beaker, 0*5 c.c. of phenolphthalein solution (1 gramme in 100 c.c. alcohol) added, and 
the filtrate titrated with decinormal soda or baryta solution. Precisely the same 
procedure (with the same reagents), omitting the fat, should be followed, and the 
amount of decinormal alkali required to neutralize the distillate ascertained. This 
should not exceed 0*3 o.c. The volume of decinormal solution of alkali used, less the 
figure obtained by blank experiment, is multiplied by 1*1. The number so obtained 
is the Beichert-Wollny Number.’* 
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on the Method. — Tho sample is melted and filtered from ourd and watar 
through a dry filter. From the filtrate the 5 grammes of fat for the process are 
taA:en. The soda solution is filtered olear from carbonate formed in its preparationi 
and kept in a special bottle. The Soxhlet spherical condenser is a convenient one 
for the reflux distillation. This is fixed near the water-bath in which the saponifica- 
tion is to take place, and is connected with the flask by means of a T-pieoe and 
indiarubber tubes inclined at an angle of 45"*. During the saponification the free 
limb of the T-piece is directed upwards, and its end closed by a short piece of india- 
rubber and glass rod. At the end of fifteen minutes this limb is turned downward, 
and the piece of glass rod replaced by a tube carrying away the alcohol. 

One hundred c.o. of hot distilled water are added, and the flask frequently shaken 
until the soap is dissolved. The Liebig is a convenient form of condenser. One con- 
taining a column of water 30 to 35 centimetres in length gives sufficient condensing 
surface. After shaking the distillate, about 5 ac. are filtered through a dry paper 
into a 100 c.c. flask. This serves to wash out the flask. When the 100 c.o. are 
transferred to a beaker, the flask is not washed out, but the main quantity is 
neutralized with the standard solution of alkali and returned to the flask, then again 
transferred to the beaker and the titration completed. 

The President then said that some explanation might be given of the adoption 
of a Beichert-Wollny number of 4 as representing 10 per cent, of butter-fat. Ten 
per cent, of butter-fat, if the butter had a Beichert-Wollny number of 30, would be 
represented by a Beichert-Wollny number of 3. The margarine itself, however, must 
always count for something, and the traces of volatile acids which it would probably 
contain might raise the number 3 to 3*5 or 3*7 ; so that, by way of margin to avoid 
disputes about very small proportions of butter-fat, which, after all, were immaterial, 
the number 4 was adopted, as being a whole number and more satisfactory than 
3*85 or 3*9 would be, and giving the same practical results. 

The appendix to the report contained a description of the method of analysis, 
with a diagram of the apparatus. The apparatus should be constructed in accord- 
ance with the measurements given, in order that the results might not be affected by 
minor differences of procedure. 

Dr. Bidead said that this report was especially to be welcomed because it 
marked a new and satisfactory departure in the history of the Society and its relations 
with the Government Laboratory. The method described was practically the one 
which he had been in the habit of using for some years past. He would be quite 
prepared, and he hoped that every public analyst would be prepared, to adhere 
rigidly to all the details of the method as now laid down, because he believed that 
only by so doing could uniformity of results be secured ; and from personal experience 
he was sure that its employment would lead to the avoidance of many disputes. He 
had much pleasure in moving that the Society formally adopt this method as an 
official method. 

Major Gasbal seconded the motioa He agreed that the action which had been 
taken by the Society in this matter was one of considerable importance, and it was 
desirable that action of a similar kind should be taken in regai^ to other products. 
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Tbe i^option of an official process was necessarily a matter of compromise under 
eartidn circumstances, and it would appear that the labours of the Committee had 
rastilted in the adoption of a process which was satisfactory to both parties con- 
eemed. It was obviously important that in this, as in other matters, the Society 
should be in agreement with the Somerset House analysts, who had met the Society 
in a fair and proper spirit, which he had no doubt whatever would also be exhibited 
by them in the future in regard to any other questions that might arise. 

Mr. Embbet supported the motion, on the ground that it was quite as important 
that public analysts should agree amongst themselves as that they should agree with 
the Government chemists. There were, he thought, points in the method recom- 
mended which were open to criticism, but he nevertheless would be prepared to 
adhere to it, seeing that it had been* agreed upon. 

The motion, on being put to the meeting by the President, was carried unani- 
mously. 

A certihcate of proposal for election to membership in favour of Mr. John 
Stewart Bemington was read for the second time. Certihcates in favour of Messrs. 
Percy Henry Carpenter, 46, Streathboume Boad, Upper Tooting, S.W., assistant to 
Mr. Alfred 0. Chapman ; and Samuel Bussell Trotman, M.A., F.LO., 1, Waverley 
Street, Nottingham, Public Analyst for the City of Nottingham, were read for the 
first time. 

The following papers were read : ** The Determination of the Available Brewing 
Extract of Malt,** by Lawrence Briant ; and “ Notes on certain B. P. Tests,** by 
0. G. Moor, M.A., and Martin Priest. 


A NEW COLOUB BEACTION FOB DISTINGUISHING BETWEEN CEBTAIN 
ISOMEBIC ALLYL AND PBOPENYL PHENOLS. 

By Alfbed C. Chapman, F.I.C. 

{Bead at the Meeting, June 6 , 1900.) 

Many of the odoriferous constituents of essential oils are now known to consist of 
phenols or their simple derivatives, and some of these are of considerable technical 
importance, chiefiy owing to the fact that they serve as the starting-points in the 
manufacture of certain well-known artificial perfumes. 

Thus, eugenol and safrol serve respectively for the preparation of the important 
perfumes vanillin and heliotropin. 

Many of these phenolic substances may be grouped in pairs, the one isomer 
containing the allyl grouping CH 2 .CH:GH 2 , whilst the other has instead the 
propenyl group, CH : CH . CH 3 , and the conversion of the former into the latter can, 
as a rule, be effected without difficulty. 

, In some cases, as, for instance, eugenol and safrol and their isomers, the general 
properties of the pair of compounds are so much alike that a simple colour reaction 
capable of distinguishing clearly and easily between them is of sufficient interest, I 
think, to warrant me in bringing it before the notice of the Society. 

The reaction in question is brought about by simply dissolving 1 o.o. of the 
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phenol in 5 e.e. of aoetio anhydride, and then adding (a) a fragment of fnded rino 
chloride or (d) 1 drop of concentrated Bulphnric acicL 

Experiments were made with the six substances, eugenol and iso-eugenol, safrol 
and iso-safrol, and estragol and anethol, and the colour changes recorded below were 
observed : 


EUGBNOIi. 


Iso-SUGBKOL, 


ZnOlj. 


Brown at first, becoming quickly 
purple, and finally wine-red 
Pale yellow, the colour disappearing 
on standing. 


A rose pink, quickly changing to a 
light brown. 

Bright rose-pink coloration. 


H2SO4. 

ZnCls* 


Safrol. 

A bright emerald-green colour, be- 
coming brownish-green and finally 
brownish. 

Pale blue, becoming less intense on 
standing, and finally light brown. 


Ibo-sapbol. 

A faint transient pink, becoming 
reddish on standing. 

Pink, becoming brownish-pink and 
finally brown. 


H2SO4. 

ZnClg. 


Estragol. 

Purple, turning to indigo blue, and 
then to bluish purple. 

Blue-violet colour, which becomes 
deep mauve and finally brownish. 


Anethol. 

No colour at first. After a short 
time a yellowish tinge. 

A pale yellow colour appearing 
slowly, which deepens on standing, 
and finally becomes brick-red. 


Seeing that colour reactions are so largely influenced by the presence of impurity 
in the compounds to which they apply, I may add that no pains were spared to obtain 
the above substances in as pure a condition as possible. 

Some of them (eugenol, iso-eugenol and iso-safrol) were prepared in my 
laboratory, whilst the remaining three were procured from Kahlbaum of Berlin, and 
purified by me. 

In all oases the chief physical constants were carefully determined and compared 
with those given by the most reliable authorities, and when possible crystalline 
derivatives were prepared from them and identified. 

There can, therefore, I think, be no reasonable doubt that all were in as high a 
degree of purity as it is possible to obtain them. 


Discussion. 

Dr. Leweowitsoh said that, in the case of the so-called colophony test, a more 
distinct reaction was obtained with sulphuric acid of specific gravity 1*53 than with 
an acid of greater strength ; and perhaps in the case of the test now described a 
somewhat weaker acid would give a more strongly developed coloration, as seemed 
to be shown by the zinc chloride. 

Mr. A. Marshall inquired whether any other dehydrating agents had been tried. 

Mr. Chapman said that the treatment of these hydroxy-compounds in the 
manner described was the ordinary method of preparing acetyl derivatives, and hi! 
attention had been quite accidentally directed to the reaction in that way. The 
investigation had not been carried any further, but he thought that the test as it 
stood would probably suffice for ordinary purposes. 
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DETECTION OF MAIZE IN WHEATEN FLOUB. 

By G. Embbby. 

{Bead at the Meeting, June 6, 1900.) 

Dubing the past three or four years English millers have been seriously affected by 
the introduction of foreign wheaten flour, containing from 10 to 30 per cent, of maize 
flour ; and yet very few prosecutions of dealers selling such have taken place. 

Many fancy articles sold, as “Self-raising Flour'* and “Pastry Flour," have 
also been found to contain from 10 to 20 per cent, of maize. 

I have examined the published methods for detecting and estimating this 
substance, but And the results are not so constant as is desirable for proceedings 
under the Food and Drugs Act. 

If we compare the flours separately as regards their chemical composition, we 
fail to discover variations sufliciently wide to enable us to estimate one in the 
presence of the other. 

At one time I thought it possible to make use of the difference in the amount of 
fat found in the flours ; but although the whole-grain of maize contains nearly 6 per 
cent, of fat, the samples of white maize flour on the market contain only 2*84 per 
cent, of fat, while wheat flour contains from 1*2 to 2 per cent, of fat. 

There is some difference in the amount and in the character of the mineral 
matter. Thus, while maize contains 0*714 per cent, ash, nearly 60 per cent, of which 
is soluble in water, and which has 38*65 per cent, phosphates, calculated as tricalcium 
phosphate, wheat flour has usually only 0*42 per cent, of ash, 71 per cent, of which 
is soluble in water, 22*42 per cent, of the ash being phosphates ; so the examination 
of the ash may be used to confirm the other methods of estimation. 

I believe the usual method of detecting maize in presence of other flours is by 
means of the microscope ; and the mode described by Allen, aided by the excellent 
drawing (facing page 411, “ Commercial Organic Analysis," vol. i., third edition), is 
all that can be desired. 

In a paper on “ The Use of Maize as an Adulterant in Oatmeal," by J. White, 
F.I.e. (Analyst, vol. xx., p. 30), the author gives some excellent advice as to the 
microscopical examination of flours containing maize. 

Still, I have been unable to obtain concordant results in quantitative estimations 
when using only the microscope and its appliances. 

In vol. xxiv., p. 150, of the Analyst will be found an abstract from an article 
by E. Bauman concerning this subject, and a method both for detection and 
estimation of maize is given ; but while his method of detecting it is simple and 
effective, that for its estimation does not work well in my hands. However, it is an 
extension of this method which I bring before the society to-night. 

Bauman points out that a 1*8 per cent, solution of potassium hydroxide *will 
under certain conditions gelatinize wheat starch, but leave maize starch unaffected. 
This I find to be the case, and taking advantage of this, have worked out the 
following modification and extension ; 

1. It is necessary to provide samples of pure wheaten and pure maize flours. 
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2. The following solutions are required : 

(1) Potassium hydroxide 18 ^ammes. 

(Make up to a litre with distilled water.) 

(2) Iodine 0*25 gramme. 

Potassium iodide 1 gramme. 

Distilled water to 250 c.o. 

(3) Hydrochloric acid, specific gravity 1*16 50 c.c. 

Distilled water to 100 c.c. 

Process , — Weigh out the following : 

^a) 0*2 gramme of the sample under examination. 

[b) 0*18 gramme wheat flour, and 0*02 gramme maize flours 10 % of maize flour. 


(C) 0-17 


„ 0-03 „ 

fi 

-15 

(4 0-16 „ 

n 

.. 0-04 „ 

M 

-20 

U) 0-16 

it 

„ 0-05 

>» 

= 25 

U) 014 „ 

ff 

0-06 „ 


= 80 


Place each of the above in test-tubes (15 centimetres x 2 centimetres) fitted with 
paraffined corks, then add to each 20 c.c. of the potassium hydroxide solution ; shake 
uniformly for three minutes ; add 12 drops of the hydrochloric acid ; place in centri- 
fugal machine revolving 600 times per minute; remove 1 c.c. of the liquid, avoiding 
carefully the residue at the bottom of the tube ; make up to 50 c.c. in Nessler glass ; 
add two drops of the hydrochloric acid, then 1 c.c. of the iodine solution ; stir and 
compare tints ; this will give the amount of maize flour present in the sample to 
within 5 per cent, only, which is not near enough for our purpose. 

But if we take 10 c.c. of the clear liquid from each test-tube, add 1 c.c. of dilute 
sulphuric acid (1 : 7), and boil for two hours (thus entirely converting the starch into 
sugar), then neutralize, make up to 50 c.c., well mix, and place in a burette, and run 
into the following mixture, which is kept boiling : 

Gerrard’s solution'*' 10 c.c. 

Fehling’s solution 2 c.c. 

until the colour is discharged, the made-up specimen, requiring the same amount 
to discharge the colour as the sample under examination, will give the percentage. 

Discussion. 

Mr. Bevan said that he had recently tried, with satisfactory results, a qualitative 
method for the detection of the presence of maize in wheaten flour which had been 
communicated to him by Mr. A. C. Wilson, of Stockton-on-Tees. In this the flour, 
or starchy compound, is mixed with clove oil, and examined under a i- or ^-inch 
objective, when the hilum of maize appears as a black dot or star ; the wheat or 
other starches are practically invisible. 

* On p. 75 of Allen's ** Chemistry of Urine," these directions are given for Gerrard's process : 

** Ten C.C. of freshly-prepared Fehling’s solution, or 5 c.c. of each of the constituent solutions, both 
accurately measured, should placed in a porcelain dish, 40 c.c. of water then added, and the liquid 
heated to boiling. A solution of potassium cyanide, of about 5 per cent, strength, is g^ually added from 
a burette or pipette until the deep blue colour of the liquid is nearly destroyed. The addition of the 
cyanide is continued very cautiously drop by drop, the liquid being kept constantly boiling and well 
stirred until the blue colour just disappears, or only a vei^ slight tinge of blue remains. Excess of 
cyanide solution must be carefully avoided, so that it is safer to discontinue its addition when the blue 
colour is still faintly perceptible." 
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John White said that a qualitative test — which might also be made quan- 
titative — for the detection, and, if necessary, the determination of maize in wheaten 
flour, was communicated to him some three or four years previously by Mr. E. W. T. 
Jones, and he had found it to answer all practical requirements. After the sample 
had been thoroughly mixed in a mortar, 1 gramme of it was placed in a test-tube, 
10 c.c. of distilled water added, and the mixture well shaken ; 15 c.c. of a 1 per cent, 
solution of sodium hydroxide was then added, and the whole again shaken. After 
standing for not less than three or four hours, nearly the whole of the wheat starch 
was gelatinized, as in the case of the treatment with caustic potash ; and, if maize 
was present, a drop of the emulsion, examined under the microscope with a ^-inch 
objective and an A or B eyepiece, showed the granules of maize very distinctly. 
Wheat of a certain special class appeared to resist the action of the alkali for a con- 
siderable time, but by polarized light this was easily distinguishable from the granules 
of maize. In the case of a sample examined jointly, the conclusions independently 
arrived at by Mr. Jones and himself had been in very close agreement. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER 

JOURNALS. 

FOODS AND DRUGS ANALYSIS. 

Acidity of Milk. Vieth and Siegfold. {Milch ZeiU, 1900, xxix., 593 ; through 
Ghent, Zeit, liep.^ 1900, 283.) — The authors publish two sets of observations, carried 
out at different times and places^ to ascertain whether the acidity of milk, as pro- 
duced under different conditions, is always approximately constant, and whether 
milk can be delivered to a dairy after a long journey in the hot season of the year 
perfectly sweet. The figures show that a high acidity is found not only when the 
milk is going sour, but also when an early souring can hardly be expected ; so that 
the acidity must be considered natural. It is also evident that even in hot summer 
weather delivery of a mixed daily milk in good condition is quite possible, even if part 
of the bulk was undoubtedly sour. The natural acidity of milk is in no way 
constant in amount, but varies within sensible proportions. F. H. L. 

Estimation of Fat in Condensed Milk. A. E. Leach. {Journ. Amer, Chem. 
Soc,f vpl. xxii. [9J, ipp. 589-591.) — In the case of condensed milk containing added 
cane-sugar, the sample is well stirred to render it homogeneous, and 40 grammes are 
weighed out, washed into a 100 c.c. flask and made up to the mark with water. 
Twenty-five c.c. are placed in a test-bottle, which is then nearly filled with water 
and 4 c.c. of copper sulphate solution, of the strength of Fehling’s copper solution, 
the whole being well shaken up and placed in a Babcock centrifuge, preferably driven by 
electricity, since heat cakes the precipitate and makes it harder to wash. When the 
separation is complete, the supernatant liquid is drawn off by a pipette, through a 
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filtering wisp of cotton, the precipitate is washed thoronghly in the machine; and, 
finally^ enough water is added to amount approximately to the normal volume of 
17*6 c.c. usually employed for the Babcock test, the subsequent stages of which are 
then Carried out in the ordinary manner. C. S. 

Detection of Coal-Tar Dyes in Fruit Products. A. L. Winton. {Journ. 
Amer, Chem. Soc,, vol. xxii. [9], pp. 582-588.) — The author recommends Arata*s wool 
test, applied by boiling 100 c.o. of the liquid under examination for ten minutes 
with 10 C.O. of 10 per cent, potassium bisulphate solution, and a piece of white wool 
previously boiled in dilute sodium hydroxide and washed, since the natural colouring 
matters of fruit impart at most a pink or brown coloration which turns green in 
presence of ammonia, and is not restored on washing with water ; whereas coal-tar 
dyes — the azo-group particularly — produce colorations either unaffected by ammonia 
or restorable by washing. Care should, however, be taken to ascertain whether the 
wool is really dyed, or merely coated with the colouring matter ; chlorophyll, for 
example, and colouring preparations of vegetable origin, since they are merely 
deposited on the surface, are removed by friction or washing. It is better to apply 
the subsequent identification tests to the dyed wool rather than to the dye extracted 
therefrom. The amyl alcohol (alkaline or acid solution) confirmatory tests for 
fuchsine may be afterwards employed, as well as Gerard’s mercuric acetate method 
and Cazeneuve’s mercuric oxide test. The two last are, however, unsuitable for 
jellies, though useful for fruit juices and syrups. In reports it is considered better to 
avoid attempts at particularizing the dye-stuff present, beyond indicating the colour, 
e.g,^ * red ’ or * orange coal-tar dye,* C. S. 

Determination of Vanillin. J. Hanus. {Zeit, fur U titer such, der Nahr. und 
Genussmittel, 1900, iii., 531-537.) — The experiments described were carried out with 
the object of devising a method for the determination of vanillin by the production 
of a hydrazone of suitable character by the addition of one of the hydrazines. 
Of those experimented with only the /J-naphthylhydrazine hydrochloride and the 
p-bromphenylhydrazine were found to satisfy the requirements. 

fH-Naphthylhydrazine hydrochloride (Cj^,H.;..NH.NH 2 .HCl). — The experiments 
were carried out as follows : The ^-naphthylhydrazine solution was added to the 
vanillin solution in such proportion that 2 to 3 parts of hydrazine were present for 
every part of vanillin. The mixture was allowed to stand for five hours, after which 
it was filtered through a dried and weighed filter, and washed with hot water until 
the washings no longer exercised a reducing action upon silver nitrate. The precipitate 
was then dried at 90“ C., and weighed. 

To effect complete separation it is necessary that the mixture be allowed to 
stand for some time, though, on the other hand, standing too long may lead to an 
error in the opposite direction through the production of oxidation products of 
hydrazine, which cannot be removed by washing. Standing for five hours appears 
to give the best results. 

X>’Bro7nphcnylhydrazi7ie (CgH 4 Br.NH.NH. 2 ). — Two to three parts of hydrazine 
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were used for each part of vauillm. The mixture was allowed to stand for four or 
five hours, after which it was filtered and washed as before. Finally the precipitate 
was dried at 100** C., and weighed. The results by both processes were satisfactory. 

This method is applicable in all cases where an aqueous solution of the vanillin 
can be prepared, and it has the advantage over Welman*s method (titration with 
alcoholic potash) of being unafiected by the presence of vanillic acid. H. H. B. S. 


Besearohes on Cayenne Pepper. G. Gregor. {ZeiL filr Untersuch, der 
Nahr. und Genussmittely 1900, iii., 460-471.) 

1. On the Assimilahility of Metallic Salts, hy the Cayenjie Pepper Plant . — In a 
paper contributed to the Chem. Zeit. (1899, xxiii., 433) Jonscher called attention to 
the fact that 0*91 per cent, of barium oxide in the form of readily soluble salt 
had been found in a sample of ground cayenne pepper. The publication of this 
paper, and its subsequent discussion in the columns of the journal, led the author to 
undertake the present investigation. The experiments were carried out as follows : 
Cayenne pepper plants were cultivated in wooden boxes filled with ordinary garden 
soil. In one case the soil was used alone ; in two other cases barium sulphate and 
calcium sulphate respectively were mixed with it, whilst in the remainder the soil 
was watered respectively with solutions of barium chloride, calcium chloride, lead 
chloride, and copper sulphate. The experiments were commenced in July, and the 
ripe fruit was collected in October. After drying in the usual way, the percentage of 
ash in the fruit from each experiment was determined and examined for the particular 
metals experimented with. From the results obtained, the author concludes that 
neither barium nor lead is capable of being assimilated by the cayenne pepper plant, 
and that consequently the presence of these metals in the ash of the fruit must be 
taken as a proof of admixture. 

2. On the Percentage of Ash in different Sorts of Cayenne Pepper . — The fruit 
grown by the author for the purpose of the preceding investigation was found to 
yield from 9*74 to 13*37 per cent, of ash, the latter result being obtained in the 
case of fruit grown upon soil containing calcium sulphate watered with solution of 
sodium chloride. These figures are not only much in excess of those obtained by 
other investigators, but are also above the maximum fixed by the German Union for 
establishing standard methods for the examination of food products, viz., 6*5 per 
cent., with 1 per cent, insoluble in hydrochloric acid, as well as above the maximum 
proposed by Swiss chemists, viz., 5 per cent., with 2*5 per cent, insoluble. In 
order, therefore, to further investigate the subject, the author collected local 
specimens of normally grown fruits for examination, and with these he found from 
7*12 to 10*03 per cent, ash, and from 0*22 to 0*34 per cent, of this soluble in 
hydrochloric acid. 

Further, the results of the examination of twenty>five commercial samples of 
ground cayenne pepper from various sources gave from 5 71 to 8*92 per cent, of ash, 
of which from 0*17 to 2*00 per cent, was soluble in hydrochloric acid. 

The author remarks that the high percentage of ash insoluble in hydrochloric 
acid found in some of the samples examined must be due either to accidental 
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impurities, or to admixture with some foreign substance. Further examination of 
this part of the ash showed that the excess consisted in some oases of barium sul- 
phate and in others of lead oxide. The proportion of barium sulphate was, in tiiie 
author’s opinion, toa insignificant to admit of the supposition that it was purposely 
added to increase the weight. He considers it more probably due to the practice of 
artificially colouring the ground pepper. A colouring-matter sold for this purpose 
under the name of chrome red ” was found to consist of chrysaurein mixed with 
60 per cent, of barium sulphate. H. H. B. S. 


TOXICOLOGICAL ANALYSIS. 

Beteotion of Sulphonal, Trional, and Tetronal in Cases of Poisoning. 
D. Vital!. {Boll, Chim, Farm., 1900, xxxix., 461 ; through Oiem. Zeit. Eep., 1900, 
243.) — The animal matters submitted for examination are warmed in a porcelain 
basin three times with twice their volume of 90 per cent, alcohol ; after cooling, the 
extracts are filtered, and the solvent distilled oK The residual aqueous liquid is 
warmed, filtered, made alkaline with potassium hydroxide, and exhausted three 
times with an equal volume of ether. (Potash has no effect on sulphonal ; it is 
only employed to prevent colouring matter passing into the ether.) The ether is 
driven o^ leaving the sulphonal behind. It can then be identified by the reactions 
described by Wefers-Bettinck, Schwarz, Kitsert, and Vulpius, or by Vitali's own 
tests as follows : (1) When sulphonal is fused with three times its weight of potash, 
a garlic-like odour is evolved ; the mass becomes yellow, then red, and scarlet when 
cold. If the melt is extracted with water, a turbid, bluish liquid is obtained, and in 
the filtrate polysulphides can be detected by means of sodium nitroprusside, thio- 
sulphate by acidification. If the mixture of sulphonal with potash is heated to the 
melting-point of glass, the red colour changes to a blue, owing to the formation of a 
body analogous to ultramarine. (2) When sulphonal is warmed with a little metallic 
sodium, sodium sulphide is produced, as may be recognised by treatment with water 
and nitroprusside. (3) If sulphonal is heated with twice its weight of potassium 
periodate (only small quantities should be used), a slight explosion occurs, and 
potassium sulphate is produced. This test succeeds with 1 milligramme of substance. 

Sulphonal resists putrefaction, and it can therefore be recovered without loss by 
the above process from animal remains in a state of decomposition. The same 
method of isolation, and the same tests, are available in the case of trional or 
tetronal. They can be distinguished one from another by their different melting- 
points and by the different appearance under the microscope of the crystals obtained 
by the spontaneous evaporation of their aqueous or ethereal solutions. Sulphonal 
and trional are only eliminated in their original condition through the urine in small 
quantities. They may be detected therein by concentrating the urine on a water- 
bath to the consistency of an ** extract,” treating the residue with boiling alcohol, 
filtering, distilling off the spirit, again filtering the aqueous liquid, boiling with potash 
to destroy urea, and finally shaking out with ether. 

(C/. Analyst, 1899, xxxiv., 129.) 


F. B. li. 
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ORGANIC ANALYSIS. 

The Carbohydrates of Irish Moss (Carrageen). J. Sebor. {Oester. Ohm. 
Zeit., 1900, iii., 441.) — The mucilage 3 rielded on decoction of Irish moss contains a 
complex carbohydrate yielding on hydrolysis galactose, dextrose, and laevalose, also 
a small quantity of a pentosan, probably xylan. The sugars, however, are not 
present in the same proportion as in raffinose. Whether the moss contains a 
mixture of the three corresponding pentosans or a carbohydrate yielding the three 
sugars cannot be ascertained ; but as the mucilage has an organic structure, is 
insoluble in water, easily yields colloidal solutions like starch paste, and is readily 
converted into dextrin-like substances, it would appear to be a vegetable reserve-stuff 
of great molecular complexity similar to starch. F. H. L. 


Cedar-nut Oil. L. von Sohmoelling. {Chem. Zeit.y 1900, xxiv., 815.) — This oil 
is obtained from the nuts of the Siberian cedar, or stone pine (Pinus cembra)^ a tree 
which forms vast forests in the southern districts of that country. It has a golden- 
yellow colour and a very pleasant, mild taste, though somewhat rancid. It is used 
in Siberia as a food. The oil is scarcely soluble in cold alcohol, carbon bisulphide 
or benzene ; but in cold petroleum spirit, chloroform, acetone and amyl alcohol it is 
soluble in all proportions. The three first liquids dissolve it on warming. Mixed 
with an equal volume of fuming nitric acid, it gives a dark red colour, which is 
permanent for more than twenty-four hours. Ten drops of oil and 2 drops of strong 
sulphuric acid show a dark-brown ring with black streaks in the oil; with 1’53 
sulphuric acid it exhibits a yellowish-brown colour. The constants of cedar-nut oil 
are as follows : 


Specific gravity 
Hehner number 
Saponification value 
Iodine value (Waller) ... 

Acid value 

Glycerin (esters x 0 0547) 

Volatile fatty acids 
Free fatty acids 
Total fatty acids 

Mean molecular weight 

Acetyl number (after six days' standing) 
Liquid fatty acids (Muter and De Koningh) 

Unsaponifiable matter (Fabrion) 

Solidifying point 

Iodine value of liquid acids 

Temperature reaction (Maumen4-Arohbutt)... 


Oil. 

0-930 

91-97 

191-8 

Fatty Acids. 

169-2 

161-3 

3-25 

10 -31 per cent. 
3-77 

1-6 

95-74 „ 

193-0 

280 

290 

— 

81-9 

1-8 per cent. 

87-0 per cent 

— 

11-3 

— 

184-0 


98 ° 


Kryloff examined a sample of this oil in 1898, and obtained : Hehner number, 
98-83; saponification value, 191*8; iodine value, 149*5 to 150*5; acid value, 1*09; 
and volatile fatty acids, 2*0 per cent. Among the coi^tituents of the cril palmitic acid 
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oftn be recognised, while the liquid acids consist mainly of linolic acid, with some 
oleic and very little linolenic acid. 

On heating the oil with 6 per oeni of manganese borate for four hours to 
140° or 160° a “ varnish *' is produced, which dries on glass in double the time taken 
by linseed varnish similarly prepared ; the product is very viscid, and resembles a 
blown oil. This last characteristic, coupled with the high price of the original oil, 
would prevent it from being used in the manufacture of varnish. P. H. L. 


Testing for Vegetable Oils by a Modified Welmann’s Test. T. Geuther. 

(Zeits. offentL Chem,, 1900, vi., 328; through Chem. ZeiL JKep., 1900, 283.) — Finding 
that the commercial 10 per cent, solution of phosphomolybdic acid is unsuited for 
analytical purposes, the author proceeds as follows : 5 grammes of pure sodium 
phosphomolybdate are mixed with 25 c.c. of water and 30 c.c. of pure 1*39 nitric 
acid, shaking till solution is complete. A test-tube is tared, and into it are weighed 
6 grammes of the lard to be examined, after it has been melted, mixed together, and 
carefully filtered. Three grammes of the purest chloroform are next weighed into 
the tube, and finally 20 drops of the reagent are added from a pipette. After thorough 
agitation, the tube is set aside, and the colour which develops within two minutes 
is observed. In presence of only 5 per cent, of an unrefined and unbleached oil, a 
distinct dark green tint appears ; while pure, fresh, filtered lard gives only a yellow 
colour. Any green colour that develops after the two minutes may bo neglected. 

F. H. L. 


Action of Sodium Ethoxide on Fats — Volumetrio Estimation of Water in 
Alcohol — Determination of Glycerol in Pats. H. Bull. {Chem. Zeit.^ 1900, 
xxiv., 814, 845.) — The process which the author has already described (Analyst, 
1900, XXV., 126) for estimating the unsaturated fatty acids in train oil depends on the 
assumption that the neutral glycerol esters in those oils are saponified by sodium 
ethoxide. Such, however, is not the case unless the alcohol in which the original 
metallic sodium was dissolved contained at least 4 per cent, of water. This quantity 
of water not only causes complete saponification, but also raises the solubility in 
ether of the sodium salts of the train-oil unsaturated acids, while an increase in the 
amount of alcohol present behaves in a similar manner. Bull appends to bis present 
article a table giving the unsaponifiable matter and the fatty acids with soluble 
sodium salts as redetermined after eighteen months’ storage in half-filled bottles on 
the same oils previously examined {loc. cit)^ the proportions of fatty acids being now 
considerably lower, owing, no doubt, to the action of air and light on the samples. 

When sodium ethoxide is shaken with a fatty (c.gr., train) oil not containing any 
free acid, an emulsion is first produced, which quickly disappears, leaving a clear 
solution that deposits fine crystals of mono-sodium glyceroxide according to the 
equation (F being a fatty acid radicle) : 

C3H5.(0F)3 + C2H3.0Na + 2 C 2 HS.OH «= C3H,.(0H)2.0Na + SC^Hg.OF. 

This reaction occurs almost instantaneously at ordinary temperatures, and 
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wildaotiit the production of a sensible amount of heat ; it proceeds between an equal 
number of molecules of fat and ethoxide, instead of between 1 molecule of fat and 
3 of sodium hydroxide, as takes place during saponification. 

'Estimation of Water in Alcohol. — If, then, a neutral fat is boiled with a solution 
of sodium ethoxide in absolute alcohol, no saponification occurs ; but in presence of 
water a certain quantity of ethoxide is decomposed into alcohol and hydroxide (which 
reacts with the fat), thus forming a means of calculating the moisture. Normid 
ethoxide is required, which is standardized by gently warming 10 o.c. with 5 c.c. of a 
fatty oil as free as possible from uncombined acids (medicinal cod<liver oil, for 
example) in a perfectly dry fiask fitted with an upright condenser. The liquid is 
cautiously heated for thirty minutes, then allowed to boil for fifteen minutes ; finally 
cooled, diluted with about 20 c.c. of neutral ether, and titrated with semi-normal 
hydrochloric acid and phenolphthalein. . Bepeating the process with an alcohol 
containing some moisture, less standard acid is used in the titration, and the differ- 
ence calculated into H^O. Various examples of the method are quoted which show 
satisfactory agreement among themselves, and which also indicate accurately the 
strength of the alcohol employed. It is clear that the same process is available for 
the valuation of other alcohols than ethylic. By altering the conditions the reaction 
may be utilized to prepare strictly absolute ethyl alcohol. In a sample dried over 
quicklime, the proportion of water still remaining is determined as above ; the neces- 
sary amount of metallic sodium or sodium ethoxide and an excess of a neutral fat 
are added to the bulk, the whole is heated for a short time under an inverted con- 
denser, and the alcohol is distilled off on the water-bath, using diminished pressure 
towards the end of the operation. 

Estimation of Glycerol in Fats . — In a vessel graduated at the 50 c.c. point, and 
provided with a stopper, 3 grammes of fat and 3 c.c. of 2N sodium ethoxide are well 
shaken together and heated to 70” C. for thirty minutes on the water-bath. After 
cooling for half an hour in the air, 25 c.c. of dry ether are added, the whole u 
agitated, and diluted with more ether to the mark. In three hours’ time the sodium 
glyceroxide, completely thrown out of solution by the ether, has settled to the bottom, 
and the supernatant liquid is perfectly clear. Twenty-five c.c. thereof are pipetted 
off, diluted with 10 c.c. of alcohol, and titrated with decinormal hydrochloric acid 
and phenolphthalein, overlooking the brown tint due to the presence of oxy-acids. 
The residual 25 c.c. in the tube are next titrated similarly, except that 5 c.c. of. 
semi-normal HCl should be run in at once. From the difference between the 
volumes of decinormal acid absorbed, the amount of glycerol may be calculated by 
using the factor 0*0092. If the same pipette is always used, the results should be 
0*06 per cent, too low, no allowance being made for the volume of the precipitated 
glyceroxide. The chief diflBculty met with in the process is to ascertain the end-point 
of titration owing to the brown colour of the liquid ; possibly some other indicator 
would be better than phenolphthalein. Four tests of a whale-oil (acid number, 3*6, 
saponification number, 188*3) gave 9*69, 9*54, 9*57, and 9*5 per cent, of glycerol; the 
first result being recognised as about 0*1 per cent, too high, due to adherence of the 
solution to the pipette. 

.The author has not succeeded in determining the amount of glycerol in eom- 
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meroial glycerin by this process. Addition of ether causes a precipitation of' sodium 
oxide as well as of the glyoeroxide ; in this respect benzene is a bettor pre<^ltant to 
employ. The water in glycerin is capable of estimation as above ; but the {Hractlcal 
difSeulties of the method render it of little interest. It should be noted that sodium 
glyceroxide behaves like the ethoxide : it saponifies only in presence of watery and 
quite slowly, as it is somewliat insoluble in spiriti This fact is important, since such 
conditions may arise when fats are being hydrolysed in alcoholic liquids of great 
strength. F. H. L. 


Detection of Bile-Figments. Triollet. {Bull, Sciences Pharmacologiques, 
July, 1900 ; through Client, Zeit. liep,^ 1900, 284.) — This process is a further modifica- 
tion of that recommended by Gurdin and modified by Jolles. Fifty c.c. of urine are 
treated with an excess (40 or 50 grammes) of ammonium sulphate, and filtered 
through cotton-wool, which retains all the precipitated pigments. The wool is 
extracted with hot chloroform, which dissolves bilirubin and bilifuscin ; the solution 
is evaporated to dryness. The wool is next extracted with hot alcohol, which 
dissolves biliverdin and biliprasin; the solution is also evaporated. The two residues 
are taken up in boiling water, yielding a faintly-coloured solution free from blood, 
albumin, pus, and urea. The liquid is then cautiously floated on to nitric acid 
containing nitrous acid. At the junction of the liquids two coloured zones appear — 
one bright red, the other yellow. In ten minutes a green ring appears between the 
two former, and five minutes later a fine blue colour will be seen between the violet- 
red and the green. Afterwards the tints become violet-red, blue, green, yellow, and 
grow in intensity to a maximum in half an hour. After two hours there is a blue 
ring between two yellow ones, and in five hours only a uniform yellow tint is left. 

F. H. L. 


Valuation of Glue. A. Heinemann. {CImn, Zeit,, 1900, xxiv., 871.) — The 
author doubts whether the processes hitherto suggested for the examination of glue 
are of much industrial use. Determination of the viscosity of a solution of known 
strength may indicate the value of the material if it be required to manufacture 
compositions,” ** hectograph surfaces,” etc.; but it does not appear to throw any 
light on the real adhesive power of the glue. Similarly estimation of water, fat, and 
ash may be important ; but there is no evidence that the binding power is in pro- 
portion to the amount to true gelatin in the sample. Heinemann suggests a process 
which depends on ascertaining the minimum strength of a solution that exhibits 
adhesive power. Strips of strong, smooth paper 4x3*5 inches are out up; one of 
these is brushed over with a (say) 1 per cent, solution of the glue to be examined for 
a length of 2*6 inches, another ^y strip is laid over it, and the whole is pressed 
together under a 5-pound weight for exactly 1 minute, or if the atmosphere be very 
damp, for 1^ or 2 minutes. The papers are then lifted, and it is noticed whether the 
joint will carry a weight. At or about the critical ” degree of dilution, the joint 
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win aithar sapport a fairly heavy weight, even 30 pomide, or nothing at alL By 
eixanitaneoiis comparison with a solution prepared from a standard sample of glue, 
altering the strength of the experimental solution as may be necessary, results can 
be obtained which should indicate the adhesive power and therefore the commercial 
value of the glue. F. H. L. 

[Presumably the second strip is laid on the first so as to overlap only for just 
over the 2^ inches of painted surface, thus leaving at either end a length of inches 
of single paper whereby to clip the test piece. F. H. L.] 


On Certain Peculiarities in the Urine of Vegetarians. J. H. Long. (Journ. 
Amer, Chem. Soc,, voL xxii. [9], pp. 592-595.) — In the experiments detailed the 
reducing power of the urine was apparently about 20 per cent, above the average, 
but the difference was mainly due to higher concentration, the average daily excre- 
tion (874 o.c.) being below the normal. The proportion of creatinin was unusually 
low, the uric-acid creatinin ratio being 1:1-2 instead of 1:2, and is probably 
attributable to low food-consumption and metabolism. 

The distribution of the reducing power (total, 6*888 grammes of cupric oxide per 
1,000 c.c. of urine) is interesting, 2*373 grammes being allocated, on the basis of 
previous experience, to uric acid and creatinin, leaving 4*515 grammes of cupric oxide 
as the amount corresponding to the carbohydrates or similar bodies present. Hence 
it is considered that a purely vegetable diet, wherein fats and carbohydrates pre- 
dominate, favours the increase of non-nitrogenous (probably carbohydrate) substances 
in the urine. C. S. 


A Limiting Standard of Acidity for Moorland Waters. W. Aokroyd. 
{Chem. News, vol. Ixxxii., pp. 162, 163.) — Plumbism, due to the solvent action of 
moorland water on lead piping, does not, in the author’s experience, occur when the 
acidity of the water is lower than the equivalent of 0*5 part of sulphuric acid per 
100,000 of water, and he therefore proposes this limit should be adopted as a tenta- 
tive standard of acidity for such waters when the same is estimated by normal 
alkali in presence of phenolphthalein as indicator. It is stated that the range of 
acidity in nine samples of water, not above suspicion in respect of causing plumbism, 
was 0*53 to 0*91 (average 0*63), whilst in sixty-one samples from places where 
plumbism is unknown the acidity ranges from 0*20 to 0*41, the average being 0*27. 

C. S. 


INORGANIC ANALYSIS. 

Influence of Silica upon Silver Assay. L. Strauss. {Proc. Amer. Inst. 
Mining Engi^ Canadian Meeting, 1900; through Chem. Zeit. Bep., 1900, 276.) — 
When silver is assayed in presence of silica, some of the metal passes into the slag, 
causing loss ; and experiments have shown that addition of ferrous sulphide to the 
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mixture renders the loss almost constant. In order to ascertain the precise acISbn 
of the silica, Strauss has assayed various mixtures of silver (0*99 fine) and lead with 
pure ores, such as pyrites, sine blende, lead glance, etc., sulphur and silica at 
temperatures of 900^ to 1,000^ C., keeping the amount of lead and silver so far as 
possible the same. From his results the author concludes that the effect of the 
sulphides is not uniform, but depends on the nature of the ore to an extent which 
demands further investigation. Nevertheless, in assaying pure silver and lead, 
increasing the proportion of silica increases the loss of silver. In presence of ferrous 
sulphide, large quantities of silica carry silver into the slags ; but if only a little silica 
is present, the iron sulphide reduces the loss. It is therefore impossible to insure 
obtaining the same yield of silver from different ore mixtures, even if the amount of 
metal in the assay is actually the same. F. H. L. 


Estimation of Gold and Silver in Pyrites. W. Buddeus. {Ch-em, Zeit,, 1900, 
xxiv., 922.) — The ore is reduced till it will pass through a sieve of 300 or 400 meshes 
per square centimetre — extreme fineness is not essential — and 100 grammes are 
taken for analysis. If, however, it contains less than 50 grammes of gold per 1,000 
kilos., 200 grammes should be employed, all the following figures being then doubled 
correspondingly. It is placed in a 70 c.c. biscuit crucible, lightly covered, and put 
into a bright red-hot muffle for thirty or forty-five minutes until the sulphur flame 
disappears. The crucible is then cooled, and the coherent mass is thrown out into a 
beaker or basin, wiping the crucible with a brush. Without breaking up the lump, 
it is covered with 250 c.c. of 1 : 1 hydrochloric acid, free from arsenic. After standing 
one hour in a warm place, a second 250 c.c. of acid are added, and the whole is 
boiled. The liquid is diluted to 1 litre, allowed to settle, filtered, and the precipitate, 
which contains all the gold, silver, silica, and alumina of the ore, is washed two or 
three times with water. The paper and contents are dried, introduced into a 150 c.c. 
Hessian crucible with 50 grammes of lead and 5 grammes of borax, and well mixed. 
If preferred, 50 grammes each of lead acetate and dry sodium carbonate may be used 
instead of the metallic lead. The whole is melted ; the button is taken out, cupelled, 
and finally parted in the ordinary way. The preliminary removal of the iron sulphide 
prevents loss of gold and silver in the large mass of slag otherwise obtained, while it 
avoids the very high temperatures needed to convert the sulphide into a silicate, 
which tends to cause volatilization. For these and other apparent reasons the 
process is much cheaper to work ; it gives considerably higher figures than the usual 
method — figures which agree much better among themselves, and it is therefore more 
accurate and trustworthy. F. H. L. 

Estimation of Mercury in Urine. J. Malkes. (Chem, Zeit, 1900, xxiv., 816.) 
—This process, devised by Stukawenkow, has been in use in Bussia for several 
years, but appears to have been overlooked elsewhere. It depends on the precipita- 
tion of the mercury with albumin and the final production of mercuric iodide. 
Fiye hundred c.c* of unne in a 1-litre flask are mixed with 6 c.c. of egg fidbumin and 
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15 w 20 draps of acetic acid, then placed on a water-bath and heated for fifteen to 
twenty minutes. The whole is poured into a beaker, and allowed to settle for twenty 
minutes; the clear liquid is run away, and the deposit collected on a filter. The 
paper and its contents are laid on a porous tile for a few minutes. The pre- 
cipitate is then removed from the paper, brought into a small cylinder, and covered 
with 50 c.c. of strong hydrochloric acid, a spiral of copper wire being immersed in 
the liquid. In about fourteen or sixteen hours all the mercury has amalgamated 
with the copper, and the acid has become dark in colour. The wire is washed with 
water, alcohol and ether, and dried between filter-paper. It is next dropped into a 
tube 5 millimetres in diameter with a crystal of iodine, and heated cautiously till the 
mercuric iodide forms a red sublimate on the walls of the tube. The amount of 
mercury in the original urine is estimated by comparing the size of this ring with 
that yielded by a urine to which a certain quantity of mercuric chloride has been 
added, it being convenient to prepare a series of such tubes to act as standards. The 
method is very exact, especially when only small amounts of mercury are present. 

P. H. L. 

Estimation of Tungsten in Ores. P. Bullnheimer. {Chem. Zeit, 1900, xxiv., 
870.) — Although the determination of tungsten in high grade or purified ores presents 
no particular difficulty, the .presence of inferior material, and especially of phosphorus 
and arsenic compounds, complicates the process. One or two grammes of the finely- 
powdered mineral are best mixed with 4 grammes of sodium peroxide and 3 grammes 
of sodium hydroxide in a nickel crucible, and heated over a small fiame till the mass 
softens. The temperature is then raised till the bottom of the crucible begins to 
glow and the mixture is thoroughly fluid, stirring continuously. After the melt has 
solidified, but while it is still hot, crucible and contents are thrown into water. If 
manganese causes the liquid to be green, it is decolorized with hydrogen peroxide, 
then cooled, diluted to 250 c.c. and filtered. To half the filtrate 20 grammes of 
ammonium nitrate are added, and after the tin and silica have settled, a sufficient 
quantity of magnesium nitrate solution is run in gradually and with agitation. After 
6 or 12 hours the precipitate is filtered off and washed with ammonia and water ; 
the filtrate is rendered slightly acid with nitric acid, cooled if necessary, and treated 
with 20 or 30 c.c. of a solution of mercurous nitrate (200 grammes warmed with 
20 c.c. of strong nitric acid and some water, diluted to 1 litre and kept over mercury). 
After standing a few hours, ammonia is introduced till the liquid is only faintly acid, 
and the whole is allowed to rest until the supernatant solution is clear. The preci- 
pitate of mercurous tungstate is collected, washed with water containing mercurous 
nitrate, dried, and ignited first over a Bunsen and then over the blowpipe to constant 
weight in an uncovered crucible. 

The sodium hydroxide in the fusion makes the melt more liquid and preserves 
the crucible. The nitrates of ammonium and magnesium must be employed, as their 
chlorides and sulphates would interfere with the mercurous reagent. It is very 
important not to add the magnesium nitrate till the ammonium nitrate has thrown 
down the tin and silica. If a considerable amount of molybdenum occurs in the 
sample, which is not often the case, much time is required to volatilize it completely 
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out erf the final tungsten predpitate. The prooess may then be hastened by igniting 
shortly, adding ammonium chloride, and igniting again, first in the covered, afterwards 
in the uncovered crucible. F. H. L. 

The Determination of Tungsten in Ores and Besidues. H. Bomtrhger. 
(Zeit. anal. Chem.^ 1900, xxxix., 361, 362.) — One gramme of the ore is fused with 
10 grammes of sodium hydroxide for an hour, when the clear mass is extracted 
with hot water, the whole made up to 250 c.c., cooled and filtered. One 
hundred c.c. of the filtrate are added to a mixture of 15 c.c. of concentrated 
nitric acid, and 45 c.c. of concentrated hydrochloric acid, and evaporated to complete 
dryness in a porcelain dish. The residue is taken up with a solution containing 
10 per cent, of ammonium chloride and 10 per cent, of concentrated hydrochloric acid, 
filtered, and the residue, which contains silica and tin oxide in addition to tungstic 
acid, dissolved in warm ammonium hydroxide, with which the filter is also washed. 
The solution is run into a mixture of 15 c.c. of nitric acid and 45 c.c. of hydrochloric 
acid, and the whole again evaporated to dryness. The tungstic acid, as thus 
obtained, is free from silica and tin oxide. 

In the analysis of metallic tungsten, which also contains oxygen, carbon, antimony, 
iron, and silica, a preliminary ignition for thirty minutes is necessary, and in the 
fusion an addition of a little nitre to the sodium hydroxide is advisable. 

Metallic tungsten, as met with in commerce, usually contains from 95 to 
97*5 per cent, of tungsten. 

The method of precipitation with mercuric nitrate is stated to give very uncer- 
tain results, owing to the readiness with which the finely divided mercuric tungstate 
passes through the filter. The method described above is now used in all the larger 
metallurgical works in Germany. C. A. M. 

A Method for the Bapid Estimation of Lime. W. H. Hess. {Joum. Amer, 
Chem. Soc.t 1900, xxii., 477.) — The lime is precipitated and separated as oxalate in 
the usual way. The filter-paper is burnt. Then the lime in the crucible is mixed 
with an equal bulk of ammonium nitrate and about twice as much ammonium 
sulphate. The crucible is then covered with a lid, and ignited cautiously until no 
more fumes are observed. Intense ignition is unnecessary, and is to be avoided. 
The lime is thus converted into sulphate, and is weighed as such. The results 
quoted are all 0*1 per cent, too low. A. M. 

The Examination of Commercial Thorium Nitrate and Inoandesoenoe 
Mantles. W. Muthmann and E. Bauer. {Berichte, xxxiii., 2028-2031.) — It is well 
known that the thorium preparations obtained from monazite sand show enormous 
variations in their capacity for emitting light, so much so that the German factories 
have their mantles officially tested at Gbarlottenburg and Karlsruhe, and sell them 
with a guarantee as to their emission power. 

This difference is altogether apart from the prejudicial influence of common 
impurities such as phosphoric acid, alkalies, and iron, chromium, and aluminium oxides. 
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The atilhors have examined different samples of omnmercial thorium nitrate by 
their cathode-luminescence method {Berichte^ xxxiii, 1748 and 1760) and have found 
them to invariably contain impurities in the form of rare earths. In this method it 
was found best to convert the nitrates into anhydrous sulphates, and to subject these 
to the influence of cathode rays in an exhausted tube, the phosphorescent light 
emitted being decomposed by a prism, as used by Crookes. In all the preparations 
examined, the occurrence of lines of gadolinium and yttrium was proved, and it was 
established that the former greatly preponderated. 

One sample of commercial nitrate (840 grammes) was dissolved in 5 litres of 
water and fractionally precipitated by means of a solution of potassium chromate, 
steam being introduced under a pressure of three atmospheres during the precipita- 
tion (Analyst, xxv., 130). 

The first six fractions consisted of thorium chromate yielding a pure white oxide 
(320 grammes). On further fractionation, a slight quantity of a dirty olive-green 
chromate was precipitated, and the residual solution, from which nothing more was 
precipitated by potassium chromate, yielded on the addition of potassium hydroxide 
precipitates of the hydroxides of gadolinium and yttrium. These gave about 0*5 
gramme of the oxides, which, fromt heir luminescence spectrum, were found to 
consist mainly of Gd^ 03 . The mixed oxides from the olive-green chromate, which 
was the last chromium precipitate obtained, were found by spectrum analysis to 
consist principally of neodymium and praseodymium oxides. 

Hence the authors concluded that the total amount of these impurities was at 
least 0*3 per cent. 

The pure thorium nitrate thus obtained was mixed with the requisite amount of 
cerium ammonium nitrate, and photometric tests made with mantles prepared from 
the mixture. It was found that the addition of the above impurities has a marked 
injurious influence on the emission-capacity of the mantle, but that the ordinary im- 
purities in the cerium oxide (neodymium and lanthanum salts, etc.) compose such 
a trifling proportion of the total earths in the mantle that they appear unlikely to 
have any appreciable effect upon the light. G. A. M. 


The £stimation of Cerium in Cerous Salts. G. v. Knorre. {Berichte^ 1900, 
xxxiii., 1924-1929.) — In order to use the author's volumetric method (Analyst, 
xxiii., 191) with cerous salts it is necessary to convert these quantitatively into ceric 
salta This may be readily effected by adding sulphuric acid to the solution, then 
ammonium persulphate in excess, and heating the liquid to the boiling-point Even 
a very dilute solution becomes yellow in a few minutes when thus treated, so that 
the reaction appears to afford a sensitive test for cerium. An essential condition is 
that the sulphuric acid must not be added in too great an excess, since otherwise the 
hydrogen peroxide liberated would reduce ceric salts when formed. 

The quantitative oxidation is carried out as follows : The solution of the cerous 
salt is acidified with the smallest possible quantity of sulphuric acid, and, after the 
addition of ammonium persulphate, boiled for one or two minutes. The beaker is 
oocded in water at about 40^ to 60'' C., a second portion of persulphate introduced, 
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«ad ilie liquid again heated to the boiling-point. After one more nooling^ a third 
portion of pereulphate is added, and the liquid now boiled for ten to fifteen minutes, 
after which it is advisable to add some more sulphuric acid to destroy the excess 
of persulphate as far as possible. From 0*2 to 0*3 gramme of cerium require for 
oxidation about 3 grammes of ammonium persulphate. This is dissolved in water, 
and about half added for the first boiling, and one-fourth for the second and third 
boilings. 

When the oxidized solution is perfectly cold, the cerium is titrated with 
standardized hydrogen peroxide until colourless, and the excess of the latter titrated 
back with standard permanganate. C. A. M. 


The Determination of Potassium in Potassium Salts. H. Neubauer, (Zeit, 
anal, Chem,, 1900, xxix., 481-502.) — For the estimation of potassium in various 
mixtures of sulphates and chlorides of potassium, sodium, calcium and magnesium, 
which are commonly known as “ potash salts,** the author recommends the following 
method, each stage of which is elucidated by experiments described in detail in the 
paper : 

Twenty-five o.c. ( = 0*5 gramme of substance) of an aqueous solution of the 
salts are evaporated together with a few drops of hydrochloric acid and sufficient 
platinum chloride to leave a slight excess after the formation of the double chloride. 

The evaporation is continued to dryness, but the heating must not be continued 
longer than is necessary. 

After cooling the mass is moistened with about 1 c.c. of water, and carefully 
rubbed with the end of a flattened glass rod. It is next treated with at least 80 c.c. 
of commercial alcohol (93 to 96 per cent.) in successive portions of 10 c.c., and 
thoroughly rubbed with the glass rod after each addition. If much sodium or 
magnesium sulphate be present, the salt is first soft and pasty, but eventually 
becomes hard and crystalline. 

The basin is now covered and allowed to stand for thirty minutes, the pre- 
cipitate receiving an occasional rub during the time. It is then filtered into a 
Gooch crucible containing asbestos, after being washed with alcohol in the dish, 
as far as possible. On the filter it is washed with ether, and the latter removed by 
drawing a current of air through the filter. 

The crucible is next gently heated while a current of hydrogen or coal-gas is 
introduced through a hole in the lid. The flame must be very small at first, in order 
to prevent decrepitation of the crystals. After five minutes it may be slightly in- 
creased, BO that the bottom of the crucible is at a dull red heat in the middle. The 
reduction is continued for twenty minutes. The contents of the crucible are first 
moistened with cold water, and then washed with hot water, with the aid of the 
filter-pump, about fifteen times, and then with dilute nitric acid (5 per cent.) for about 
thirty minutes without the use of the pump, the acid in the crucible being added 
to as required. Finally, the acid is drawn off and the residual platinum washed with 
hot water, ignited and weighed. 

The weight multiplied by 0*48108 gives the corresponding amount of potassium 



TSS ANALYST. 


381 

otide {Kfiy li IB advisable to repeat the washing with nitric acid to insure the 
complete removal of the salts. 

As there is a chance of error through the asbestos losing in weight during the 
washings, the author states that he has made successful experiments in the direction 
of using spongy platinum instead of asbestos in the Gooch crucible. C. A. M. 

' Diphenyloarbazide as a Reagent for Certain Metallic Compounds. A. Case- 
neuve. (Joum. Pharm. Chim,, 1900, xii, 160*156.)— The formation of the diphenyl- 
oarbazones of copper and mercury can be utilized for the detection of traces of those 
metals. Salts of silver, gold, and zinc (in concentrated solution) have also an action 
on the oarbazide, but the faint rose colour produced cannot be confused with those 
of copper (violet) and mercury (blue). Certain oxidizing agents — e.g^., ferric salts and 
chromates — also produce characteristically coloured compounds. 

Detection of Copper. — The diphenyloarbazide should be purified by crystallization 
from glacial acetic acid, and drying at 80"^ C. For the detection of copper in solutions 
containing 1 part or more in 1,000, a few drops of a recently prepared 1 per cent, 
alcoholic solution are added to the previously neutralized liquid, when an intense 
violet colour is immediately developed. In solutions of 1 : 10,000 or more, 6 c.c. of a 
cold solution of the reagent in benzene are shaken with 10 c.c. of the neutral solution 
under examination. Solutions of 1 : 100,000, which give no coloration with potassium 
ferrocyanide, show the author’s reaction distinctly. 

Detection of Mercury. — The test is made in the same way as for copper. A deep- 
blue tint, which is still visible in a dilution of 1 : 100,000, is obtained. It can be distin- 
guished from the copper coloration by the fact that in a solution of a mercurial salt 
containing 1 : 10,000 it does not disappear on the addition of a drop of concentrated 
nitric acid. 

Detection of Iron in Ferric Salts. — These give a red coloration with the benzene 
solution of the diphenyloarbazide, which is perceptible in solutions containing 
1 : 100,000. On adding a drop of glacial acetic acid or of a 1 per cent, solution of 
potassium ferrocyanide the colour nearly disappears, the benzene only retaining a 
faint brown shade. The reaction is not so sensitive as those given by copper and 
mercury. 

Detection of Chromates. — The solution of the chromate is rendered strongly acid 
with acetic or hydrochloric acid and a little powdered diphenyloarbazide introduced. 
An intense violet coloration is developed on shaking the liquid, and this reaction is 
sensitive for solutions containing only 1 part of bichromate in 1,000,000. The colour 
can be distinguished from that given by copper or iron by the fact that it is not ex- 
tracted from its aqueous solution by benzene ; moreover, iron and copper do not give 
a violet coloration in the presence of an excess of free hydrochloric acid. A chromate 
can thus be detected in the presence of a ferric salt. G. A. M. 

The Use of Sodium Thiosulphate in Quantitative Analysis. F. Faktor 
{Heit. anal. Ghsm.^ 1900, xxxix., 845-354.) — The author has made numerous m^ri- 
ments on the behaviour of sodium thiosulphate with different metallic salts, with the 
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' db|^ of determining to what extent it eonid replace hydrogen salphide in qtiantita* 
tiTO analysis. 

Chromates, — On boiling together aqueous solution of potassium bichromate and 
sodium thiosulphate, a brown precipitate of hydrated chromic chromate is obtidned, 
whilst part of the bichromate is converted into normal chromate. After continued 
boiling with thiosulphate in excess, the whole of the chromate is precipitated, and 
the precipitate can be ignited and weighed as chromic oxide. 

Potassium chromate when treated in the same way does not yield a precipitate of 
chromic chromate, which, however, is obtained quantitatively on adding ammonium 
or magnesium chloride to the liquid before boiling. Sodium chloride, however, does 
not induce a precipitate. 

Chromic salts are decomposed on continued boiling with sodium thiosulphate, 
yielding chromic hydroxide as in the equation : 

OrgCIg 4* 3Na2S203 + SEEgO = Cr20gB[g + 6NaCl + 8 SO 2 + Sg. 

As this method did not yield altogether satisfactory results, the precipitation 
was rendered more complete and rapid by adding to the solution of the chromic 
chloride a definite quantity of potassium chromate solution of known strength, 
together with some ammonium chloride, boiling, and deducting from the chromic 
oxide, obtained on igniting the precipitate, the amount due to the chromate added. 

Lead Salts , — Good results are given by the following method : The hot solution 
of lead nitrate is mixed with ammonium chloride, and the resulting precipitate of 
lead chloride allowed to dissolve in the hot liquid. On now adding a hot con- 
centrated solution of sodium thiosulphate, the lead is precipitated quantitatively as 
sulphide. 

Mercuric Salts, — On treating a hot solution of mercuric chloride with sodium 
thiosulphate, the mercury is quantitatively precipitated as sulphide, and the pre- 
cipitation is much more rapid than with hydrogen sulphide. 

Silver Salts , — These react at the ordinary temperature with sodium thiosulphate, 
yielding a white precipitate (Ag 2 S 203 ), which on warming becomes yellow and finally 
black (AggS). The tabulated results given by the author show that the method is 
suitable for the quantitative estimation of silver. 

Nickel and Cobalt Salts, — Nickel salts give a black precipitate of nickel sulphide 
on being boiled with sodium thiosulphate, but too slowly and incompletely for a 
quantitative estimation, even after the addition of ammonium chloride. The same 
difficulty was experienced in the case of cobalt salts. C. A. M. 


The Beduotion of Nitrates by Lactic Acid. L. Vanino and O. Hauser. 
{Zeit, anal, Chem,, 1900, xxix., 506, 607.)— When bismuth nitrate is heated with lactic 
acid on the water-bath, it begins to decompose, and at a higher temperature (200* to 
210° C.), metallic bismuth separates. In a quantitative experiment the authors 
obtained from 10 grammes of the salt about 4 grammes of black bismuth powder, 
or about 93 per cent, of the calculated quantity. Basic bismuth nitrate required 
a higher temperature for its reduction. 
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Mercmio nitrate is slon^ly decomposed above 100* C, with the depositkm of 
n^eroorjr, and a similar reaction takes place in the case of mercurous nitrate, though 
more slowly. 

Oadmium, silver, and lead nitrates all yield mirrors of their respective metala 

Cobalt nitrate heated with lactic acid at 360* to 370* C. yields a black magnetic 
powder, consisting of a mixture of carbon and metallic cobalt. The yield ^ the 
latter was 1*6 grammes as against 1*9 grammes calculated, and it constituted 62*6 per 
cent, of the powder. Nickel nitrate is similarly reduced. A strongly magnetic 
powder was obtained in the same way from ferric nitrate, but this was not proved 
to contain metallic iron. 

With the chlorides and sulphates of these metals there was either no reduction 
or only a very slight one. C. A. M. 


Estimation of Chlorides, Chlorates, and Perchlorates when mixed together. 
E. Blattner and J. Brasseur. {Chem, 1900, xxiv., 793.) — The author’s process 

is based on the fact that sulphurous acid reduces chlorates to chlorides, but is without 
influence upon perchlorates. Twenty or 40 grammes of the sample are dissolved in 
200 c.c. of water ; in 50 c.c. of the solution the chlorine of the chlorides is determined 
by titration with silver. Another 50 c.o. are saturated with a current of pure 
sulphurous acid gas, or mixed with 50 c.c. of a saturated aqueous solution of the gas, 
then boiled gently, treated with precipitated chalk to destroy the free sulphuric acid, 
cooled, and titrated as before, giving the chlorine of the chlorides and chlorates 
together. The amount of perchlorate is deduced by carrying out the process already 
described by the authors (ANAiiVST, 1899, xxiv., 26). Examples are quoted showing 
that sulphurous acid has no effect upon perchlorates. The authors remark that they 
have analysed a large number of samples of ** refined ” Chili saltpetre, and have found 
between 0*15 and 1 *0 per cent, of KCIO4, but they have never yet detected the presence 
of chlorates. F. H. L. 

Erdmann’s Reagent for Nitrites in Water. H. Mennioke. {ZHts, angew. 
Chem,, 1900, 711.) — This article describes further minute investigations into the 
value and delicacy of amido-naphthol-disulphonic acid as a test for nitrites, or as a 
means of estimating them in water. The results simply confirm the statements 
already made by Mennicke (this vol., p. 167) and by Erdmann (p. 81) as to the 
superiority of the new reagent over starch, Biegler’s test, and all the various modifica- 
tions of the Griess a-naphthylamine method. Erdmann now employs paramidobenzoic 
acid instead of the original aniline-p-sulphonic acid, a change which halves the time 
(now five minutes) required for diazotation, while, as before, the colour attains its 
maximum in one hour, fluorescence is very much less noticeable than with any 
other of the tests ; in fact, it can only be seen by examining the upper surface of the 
hquid with oblique light against a black background. In very extreme dilutions the 
red colour due to nitrites may be so faint as to be capable of confusion with the 
fluorescence colour ; while by standing for a long time in an open tube the mixture 
of water and reagent may acquire a mauve or heliotrope tint. To eliminate the 



THIS AIlAliYSf; 


of etror, a stoppered tube charged with the reagent and doubly- 
dftfe^Qed water (distilled ^ver chalk and j^rman^nate) should be kept for comparison ; 
whereas the latter will be avoided by working always in closed tubes. With these 
precautions the utmost limit of delicacy becomes 1 part of NaNOg per 2,000,000,000. 
It is worth noticing that in sewage ^e Erdmann colour is more of a heliotrope 
than the wine or Bordeaux-red produced by pure solutions of a nitrite ; but if a few 
drops of strong hydrochloric acid are added to the water the colour becomes normal. 
The colouring matter always remains in solution, and is therefore susceptible of 
measurement, even if the liquid contain as much as 0025 gramme of NaN02 per litre. 

if^ovLS tables are given. F. H. L. 

— 

Simple and Aoourate Method for estimating Dissolved Oxygen in Fresh 
Water, Sea Water, Sewage EjQELuents, etc. Letts and Blake. {Oiem. News, 
vol. Ixxxii., pp. 163, 164.) — The authors employ an ordinary separating funnel 
(332*5 C.C.), which is filled with the water under examination. Seven c.c. of 
the water are then drawn off and replaced by 5 c.c. of standard ferrous sulphate 
solution (48 grammes per litre), foil )wed by* 2 c.c. of strong ammonia. The stopper 
being inserted in the funnel, without introducing any air-bubbles, the contents are 
mixed by gentle agitati^ n, and the resulting greenish-turbid mixture becomes darker 
in colour as the oxygen absorption progresses. After fifteen minutes the funnel is 
inverted and about 8 c.c. of dilute (50 per cent.) sulphuric acid are run in through 
the tube in order to dissolve the iron hydrates ; the clear solution is then transferred 
to a porcelain dish and titrated with permanganate or bichromate (the latter giving 
better results with s a water and sewage effluent), preferably of such strength that 
1 c.c, «= 1 c.c. of dissolved oxygen at 0° C. and 760 mm. C. S. 

The Quantitative Estimation of Ozone. O. Brunok. {Berichte, 1900, xxxiii., 
1832-1842). — The method most commonly employed for the estimation of ozone 
consists in titrating the iodine liberated by the gas from a neutral or acid solution 
of potassium iodide. As many have failed to obtain reliable results by this method, 
the author has made experiments to determine the cause. He finds that when a 
neutral solution of potassium iodide is used, the quantities of ozone found are from 
50 to 60 per cent, lower than with an acid solution. 

By using an acid solution of potassium iodide the author states that reliable 
results are obtained, and that the only source of error is the decomposition of the 
hydriodic acid if the solution be concentrated ; and this may be allowed for by a 
blank determination. 

Either sulphuric or acetic acid may be used, but it is advisable to alwajrs employ 
the calculated quantity. In testing ozonizers, the most suitable method is to pass 
the current of gas through the acidified iodide solution for a given interval of time, or 
when frequent estimations are required, a proportional side current, as proposed by 
Babe, may be employed. 

The most suitable strength in most cases for the iodide solution is one-fifth normal, 
and after the absorption an aliquot portion should be titrated with N. thiosulphate 



TBM ANALYST. 


tolutioii. NitroQB acids are best removed by washing the gas with stil^xurie add, 
which, unlike the potassium hydroxide solution advocated by Cossa, does not attack 
Iheoeone. G. A. M. 

APPARATUS. 

An Apparatus for measuring Gas under Constant Volume. M. A. Job. 

(Bull Soo. Chim,^ 1900, xxiii., 288-291.) — ^The apparatus 
shown in the figure was devised with the object of measuring 
the increase of pressure in a closed vessel caused by the 
evolution of a gas in the course of a chemical reaction. 

It consists of a glass vessel, the neck of which has a 
side tube attached to a mercury manometer of narrow 
gauge. A tube of special construction terminating in a 
graduated pipette is fitted into the neck of the flask, and 
this tube is closed by a stopper, which is in the form of a 
hollow key, with an opening in its side, which can be turned 
so as to coincide with a corresponding opening in the 
pipette. When the key is thus turned the liquid in the 
pipette runs out, being replaced by the air in the flask. 

The capacity of the apparatus is determined once for all by 
weighing it empty and filled with water. 

In using the apparatus it should be immersed in 
a water-bath at the temperature of the room to insure 
that the initial and final temperatures are the same. 

The amount of the gas disengaged (reduced to O'" G. and 

760 m.m.) is found by the formula 

which t is the temperature of the water>bath, h the excess 
of pressure measured, and the last part is to be found in 
gas-reduction tables. If the apparatus is constructed so 

as to hold 76 c.c., then — expressed in millimetres will 
l + a t 

give X directly in cubic centimetres. The apparatus is recommended for the de- 
tiermination of carbonates, carbides, sulphides, ammonium salts, and urea. 

C. A. M.' 

Platinum and Brass Electrodes fbr Analytical Purposes. H. Pawepk. 
(Chem. Z&itf 1900, xxiv., 866.) — This article consists partly of a claim for priority 
over Winkler in his advocacy of platinum ganse cathodes for electrolytic analysis 
(Akaltst, 1900, XXV., 66). Paweok, however, prefers a disc-shaped cathode tr^a d e of 
wire 0*16 millimetre in diameter, 10 meshes per centimetre, about 80 square oenti- 
metres in total area, and with a 1*6 millimetre platinum wire fixed normally to it to 
serve as a handle and connecting piece. Suchaoatbodeonly weighs about 6*6 grammes. 
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and Ib therefore cheaper and more oonvenient than Winkler’s gan^e cylinder* As 
anode a perforated disc of platinum foil 6 centimetres in diameter may be employed. 

Perfectly good results can be obtained in the deposition of copper, zinc, mercury, 
etc., by using a cathode of brass wire made exactly as above, a similar electrode 
constructed of platinum serving as anode. Ten grammes of copper may be deposited 
by working with a current of 1 to 1 -6 amperes at 3 volts at a temperature of 80** C. , 
allowing the action to proceed all night. Copper in white cast-iron can be conveniently 
determined by treating the original solution with sulphuretted hydrogen, dissolving 
the precipitate in a little nitric acid, diluting suitably, and electrolyzing with a current 
0*2 ampere at 2*2 volts, electrodes 2 centimetres apart. F. H. L. 



Apparatus for the Determiantion 
of Ammonia in Water and of Nitrogen 
bytheKj^dahl Method. B.S. Weston. 
(Joum, Amer. Chevi, Soc,, 1900, xxii., 
468.) — The apparatus is so arranged 
that the distilling-dask and the receiver 
can both be got at from in front. The 
condenser-tank is inclined so as to bring 
the lower end well forward, as shown in 
figure. Each distillation-fiabsk is sup- 
ported by a ring, which is clamped to a 
separate upright rod. A Bunsen burner 
is supported beneath each fiask from the 
same rod. The upright rods are fixed 
to a horizontal support. At the bottom 
of the condenser-tank is a gutter to 
carry off moisture condensed from the 
atmosphere. There is also a swinging 
gutter to carry off the distillate whilst 
the apparatus is being boiled out ready 
for a determination. A. M. 


An Asbestos Air Bath. O. Bottcher. {CJiem, Zeii,, 1900, xxiv., 794.) — This 
piece of apparatus is suggested as a substitute for the water- or sand- bath used in 
evaporations ; it is very simple and cheap, and is very economical in gas. It 
consists of a plate of asbestos 1*5 4nillimetre thick, its length and breadth being 
adjusted according to circumstances. Centrally on the plate is laid a ring of asbestos, 
3 or 4 millimetres thick in its walls, 30 to 40 millimetres wide (ic., high), and of a 
diameter suitable to the flask or basin to be supported. The apparatus is heated 
with a Bunsen or an Argand burner, and if it be desirable to maintain the temperature 
of the bath at one particular point, a small hole may be punched in the ring, through 
which a thermometer is inserted. F. H. L, 



















